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Foreward

One of the vital activities of SRDI is to publish an annual report based on all activities performed during the fiscal
year.Accordingly, this report covers the achievement against the target of Annual Performance Agreement (APA)
for 2023-2024.

Being a NARS organization SRDI has the mandate to develop inventories on soil and land resources, ensure
sustainable soil health managent, and innovate technologies for problem soil management. All these ventures
have a common goadustainable agricultural development.

Conducting semi detailed soil survey and preparation of Upazilla Nirdheshika is one of the core works of SRDI.
It is a unique tool developed for local level agricultural planning. The Nirdeshika comprises all land and soil
related data, information including soil fertility and agro climatic features. It is prepared for developing local level
agricultural planning by pazila level DAE officials including SAAOSs as it provides all sorts of local level land,

soil and agro climatic data base. Upazila Nirdeshika has multiple uses. Among them, assessment of crop
suitability, land use and recommendation of balanced fertiizerof worth mentioning. Apart from Upazila
Nirdeshika SRDI also prepares Union Sahayika as a tool for developing agricultural planning at grass root level.
Except for its planning advantage, it is also used as a guiding tool for fertilizer recommenbatpmpularize
balanced fertilizer use practice among farmers SRDI has initiated and operating humber of programmes, like
conducting research trials and distribution of fertilizer recommendation cards and organizing discussion meetings
on minimizing wastge of chemical fertilizers through farmers gathering.

Analysis of soll, fertilizer, plant & water is another vital activity of SRDI. These services are provided mainly by
divisional and regional laboratories having permanent infrastructures. Beyond thattae r t ype of f a
service is given through Mobile Soil Testing Laboratories (MSTL). It is mainly a motivational programme run

with the objective of creating mass awareness among farmers on use of balanced fertilizer on the basis of soil test
data.

Sdl and water salinity monitoring is another prime activity of SRDI which is devoted to generating databases for
improved management of saline soils and also for programme planning.

SRDI also conducts research through Soil Conservation and Watershedekt@nagCentre (SCWMC) at
Banderban and Salinity Management and Research Centre (SMRC) at Batiaghata, Khulna. Both the centres are
devoted to conduct research and develop sustainable soil management technologies on problem soils, viz. hill
soils and salinedls.

Aside from these, SRDI extends support services to DAE, NARS organizations, educational institutions and other
GO and NGOs by providing data through its rich data base.

Divisions and sections of SRDI head office have significant contributions tevactihe annual APA targets in
addition to their other valuable jobs.

| believe that the information and findings covered by this report will be helpful for all concerned.

I would like to extend my heartiest thanks and gratitude to all officers and stiidlcdoffices, laboratories,
research centers and head offices who are involved in implementing the annual progrargf@220gth
sincere efforts.

My thanks also go for project directors and programme directors for their contribution in achievimyuaé a
target.

Finally, members of the annual report preparation committee also deserve thanks for their valuable efforts to

prepare the annual report.
M%_Y ‘

(Md. Jalal Uddin)
Director General



CONTENTS

Page
Executive Summary 7
Chapter 1: SRDI at a glance
1.1 Brief Introduction of SRDI 11
1.2 Functions of SRDI 11
1.3 Organogram of SRDI 12
Chapter 2: Activities of Different Sections of Head Quarters
2.1 Soil Survey and Land Management Division 17
2.1.1 Soil Survey andClassification Section 17
2.1.2 Land Use Planning Section 29
2.1.3Land Evaluation and Soil Correlation Section 32
2.2 Training & Communication Division 38
2.2.1 Human Resource Development section 38
2.2.2 Data Processing and Statistical andformation and Communication 43
2.2.3 Cartography Section 54
2.2.4 Publication and Record Section 55
2.5 Upazila Nirdeshika Cell 56
Chapter 3: Activities of Field Offices Under Field Services Wing
3.1 Updating UpazilaLand and Soil Resource Utilization Guide (Upazila Nirdeshika 59
through Semidetailed Soil Survey
3.2 Union Land, Soil and Fertilizer Recommendation Guide (Union Sahayikg 118
Preparation
3.3 Monitoring & Eval uat i onMolld SoiF Bestinpg 120
Laboratories (MSTL)
3.4 Soil and Water Salinity Monitoring 122
3.5 Technology Transfer through Adaptive Trials 163
3.6 Distribution of Fertilizer Recommendation Card 167
3.7 Advisory beneficiary Services 170
3.8Training Imparted 172
Chapter 4: Activities of Laboratories Under Analytical Services Wing
4.1 Achievement of Central Laboratory 181
4.2 Achievement of Divisional & Regional Laboratories 204
Chapter 5: Achievement of Projects & Programmes 211
Chapter 6: Activities of Research Centre
6.1 Soil Conservation and Watershed Management Centre (SCWMC), Bandarban 214
6.2 Salinity Management and Research Centre (SMRC), Batiaghata, Khulna 265
Chapter 7: Research Activities done by Head Quarter & Field Offices 308




Executive Summary

Sustainable use of land resources and promoting soil health management are the two vital
Sustainable Development Goals (SDG) relating to agricultural development in Bangladesh.
Ensuring food security for the booming population through squeezing land iaressarces

is the main chall enge i n -oat effoitseand fangtions &re s e ¢
concentrated to achieve the goals amidst harsh reality.

As a government and NARS organization under the Ministry of Agriculture (MoA) Soil
Resource Devepment Institute (SRDI) is responsible for making inventory on land and soill
resources, conducting research on hill soils and salinity affected areas. SRDI provides soil and
fertilizer testing services through static laboratories. It also renders matiaiasioil testing
services at grass root level through Mobile Soil Testing Laboratory (MSTL). The Institute is
also liable to conduct research on crucial soil and environment related problems. Providing
advisory services to divergent stakeholders is anatiemt job of SRDI.

Updating of AUpazi | adetdiled sdilesgriey ik aacore prdgraramegh s e r
SRDI. In the fiscal year 23224, updating soil survey programmess carried out in 50
Upazilas. Field level information on significant changes in land use, land type, fertilizer use
and other relevant data as well as composite soil samples were collected for each and every
case. Inclusion of vegetables and fruits &sgh value crop has been noticed in some places.

A number of thirtyfive (35) Upazila Nirdeshika were published in the year. The findings of
published Upazila Nirdeshika reveal that there is significant increase in transformation of
agricultural land intonontagricultural land due to urbanization, industrialization and rural
settlements. Data also reveal that homestead forest covers a significant area under rural
settlements of coastal areas. Change in land type classes has been observed in s@uk cases.
pHas well as soil nutrient status have been decreasing or almost similar in differewnf parts

the country. Reasons for declining soil pH or soil acidification are excessive and/ inappropriate
use of nitrogenous fertilizers and removal of crop residbeits of intensive cropped area are
found to be more exhausted in respect of soil fertility which is mainly due to unbalanced and
less use of fertilizers along with minimum or without use of organic inputs.

Union based Land, Soil and Fertilizer Recomnaiwh Guide (Union Sahayika) is being used

as a local level tool for agricultural development planning and for advisory services. A number
of 248 Union Sahayikas were prepared and published in the fiscal yea2202

SRDI has launched Online Fertilizeré®mendation System (OFRSHce2009. The system

aims at providing faster and easier delivery of fertilizer recommendation service which is a part
of sustainable soil managemdntFY 2023-24, about7,771farmers/beneficiaries were served
through OFRS software. Number of farmers served on the basis of Upazila Nirdheshika and
soil testsare5,793and1,870respectively.

SRDI 6s activities also involve GIS bamed dat
is employed for utilizing GIS in storage, retrieval as well as visualization of land and soil
related maps. Under this programme, Proposed upazila for soil surveyd@aited soil

survey of SRDI) mapwere prepared in 2@224 fiscal year.



SRDI initiated the Soil Test Based (STB) Fertilizer Recommendation System through Mobile

Soil Testing Laboratories (MSTL) in 1996. At present, SRDI operates 10 MSTL for providing
farmers service through soil anal ysbpbfsheat t he
year. In 203-2024, 5081 farmerghoughout the countrwasgiven soil testing service and

fertilizer recommendation cards through this programme.

SRDI is conducting salinity monitoring in coastal areas of the country to observe short term

and longterm trends of salinity fluctuation. Data disclose that soil and water salinity was much
higher in the south western part of the country than rest other parts. It is due to the non
functional river system because of reduced upstream flow. In Khulnaodivdsvere salinity

affected districts are Bagerhat, Satkhira and Khulna. In Barishal Division mainly onshore areas

are affected by salinity. Accordingly, higher degree of soil and water salinity was recorded in
Barguna, Patuakhali, Bhola & Pirojpur Distdac Barishal Division is naturally more
advantaged because of its active river network as well as affluent river flow. In recent years

the Baleshwar River lost its upstream flow. Consequently, sea water intrusion occurs up to
Pirojpur Sadar Upazila in drgeason which means extension of saline area along the river
Baleshwar and scarcity of irrigation water. In Bhola District, saline soils are easily managed
because of its | oamy texture. These coarse t
hold salt elements with their poor electrostatic charge. This is the reason why desalination
happens in these soils during monsoon through rain flashing if drainage provision is
satisfactory. Soils of Hatiya and Swandip under Noakhali and Chittagong Distvietllaess

offshore part of Feni District also have the similar advantage. In Barishal Division saline soils
could be more easily managed utilizing plentiful dry season river flow. Sweet water needs to

be stored in Octobe@dovember and utilized through a ed pipe irrigation network. This
could be achieved through modern polder man:
their lands as salt beds because of higher returns. This practice is detrimental to soil health and
eventually may accelerate soiliséation. River water salinity of Noakhali and Bhola district

is less than that of Khulna, Bagerhat and Satkhira districts. In Satkhira, river water salinity was
found highest in May/June whereas in Noakhali and Barishal it was highest in April/May. River
water remains saline during Apdune as rainfall is low during this period. During the dry

season most of the DTW and STW water remains saline. Generally, Barisal experiences lower
rainfall during November to March. In Patuakhali, both soil and waliitgastart to increase

in January/February, attains its peak in March and starts to decrease in June/July at the onset
of monsoon. I n Chittagong and Coxds bazar so
its peak in March and then graduallycoesases at the start of monsoon. Water salinity starts to
increase in January, attains its peak in April/May.

Salinity Management and Research Centre (SMRC), Batiaghata, Khulna has developed a
number of technologies for saline soil management which hesrefound to be very effective

in farmer os fi el d. topldoie cameting d¢echmalogyl forgvegetable ar e :
production on shrimygher bund, farmpond technology, pitcher irrigation, dibbling and
transplanting of maize under zero tillage, single and double layer mulching, flying bed culture

for vegetable cultivation, and screening of suitable crop varieties for saline soils. Proper
dissemination of these technologies is needed for crop intensification through optimum soil

and water management in coastal areas of Bangladesh. Soil Conservation and Watershed



Management Centre (SCWMC), Meghla, Bandarban has developed some advanced
technologie for hill soil management, among these hedge row technology, staggered
trenching, haimoon trenching, slash and mulch system of agroforestry and Natural Vegetative
Strips (NVS) for controlling soil erosion in hill slopes are noteworthy. These techrolcepe

to be disseminated through DAE for sustainable soil management in hill areas.

Government has to pay a cosmic amount of monegubsidies orertilizers. It is an extra

pressure on our national economy. For proper utilization of government sappaéntive it

is necessary to use balanced fertilizers by farmers. Farmers should be motivated for rational

and balanced use of fertilizers. Minimum wastage of fertilizers is expected with respect to
economic and soil health and environmental perspedfifith a view to fulfilling the objective,

SRDI hasinitiated an adaptivérial programme to popularize balanced fertilizer use among
farmers. Basis of the fertilizer recommendation was direct soil test value and soil fertility data

of Upazila NirdeshikaThis programme has been implemented throughout the country to
visualize superiority of bal anc eBdsides gield i | | z a
increase, balanced fertilization helps to maintain soil health and a good environment.
Altogether66 adaptive trials were set up in the year 2@2. The yield data of Adaptive Trial

plots revealed thafiarmers got0.06% 33% higher vyield in different crops and varieties in
comparison to farmersdé practices in differen

Chemical analysis of soilgftilizer, plant and water samples is one of the core functions of
SRDI. This programme has been aime@\atluating soil fertility status fanpdating of soil
chemical dat abases o fandSddnménslatidn pfdaandedfertNzerr d e s
dosedor different cropsAnother objective of the programmeteanalyze fertilizer samples

for the purpose of quality control and to analyze water and plant samples for research needs of
SRDI and other Government and r@Government organizations. During 2324 Static
Laboratories conducted soil analysis for both physical and chemical parameters, plant and
water analysis for chemical parameters and fertilizer samples analysis under different
programmes. In Static Laboratories (Central and Regional Labos3td8®70soil samples,

519 water samples448 plant samples an8,077 fertilizer samples were analyzed. Central
Laboratory conducted research on various aspecdsibénd fertilizer management, sludge
management, nutrient management and so on. In @ald§j081soil samples were analyzed

by 10 MSTLs.

Building up resourceful manpower to cope with upcoming challenges SRDI is implementing a
good deal of training programmes throughout the year. As a part of this, training was imparted
to the officers and sentists of SRDI, DAE on chemical analyses of soil and fertilizers,
Identification of adulterated fertilizers at field level, Soil sample collection techniquasand

of balanced fertilizer. Training was givém theOfficers of SRDI/DAE on the use of Upkz
Nirdeshika along with various aspects of soil management/capacity building & skill
development anthe Officers of SRDI on application of GIS Technology in Preparing maps,
skill development on remote sensing, innovation in public senkegling, laboratory
equipment maintenance and methodology, use of computer and software; farmers/fertilizer
deal er s/ entgeprén@udssaf Union Information Center on the use of Upazila



Nirdeshika/soil sample collection technique & use of balancediZertidentification of
adulterated fertilizer.

To mobilize field and laboratory activities SRDI hastprojects andwo programmes. The
projects are AConstruction of buil ding and
i Go p a-IKigulnas BagerhatSatkhra-Pi r oj pur Agri cul tur al Devel
programmes areAcidic soil managementnd sustainable crop productidia improvement

of sail fertility by practicing climate smart agricultre in the RajshaBi Rangpur Division

including Ma d h u p u r, andStremgthening of newly developed Potuakhali & Rangamati

regional laboratoriesSignificant progress has been made with respect to yearly achievement of

the institution. The activities performed by the projects and programavesbeen included in

this report precisely.
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Chapter 1: SRDI at a glance

1.1 Brief Introduction of Soil Resource Development Institute (SRDI)

Soil Resource Development Institute (SRDI) is a designated organization for soil resource
inventory as well & soil research for sustainable soil and land management with a view to
ensuring food security. SRDI is an attached department to the Ministry of Agriculture which
originated in 1961 as the East Wing Directorate of the Soil Survey Project of Pakiktéme
assistance of FAO/UNDP. The institute aimed at quick inventory of soil and land resources to
develop a sound database of soil and land especiallfExension, Irrigation and drainage,

Soil conservation and reclamations®il fertility investigation and identification of problem
soils.

After the emergence of Bangladesh, the then East wing office of the Central Soil Resource
Institute started functioning as the Department of Soil Survey under the Ministry of Agriculture

and Forest, Government of t he 3 SalfRéseuice Repu
Development Institute (SRDI) was established under the Ministry of Agriculture and Forest by
reorganizing the then Department of Soil Survey. From 1986 onwards through successful
completion of several projects the activities of SRDI haneeiased manifold. An important

landmark in the development of the Institute was the recent creation of 33 regional offices as

well as16 regional laboratories to flourish soil management services up to grass root level. It

is now prepared to face the dealges of the future to make breakthroughs in crop production
through improved soil and nutrient management in Bangladesh.

1.1.1 Vision of SRDI:
SRDI has the vision to ensure judicious and profitable use of the land and soil resources of the
country and tgrotect soil health.

1.1.2 Mission of SRDI:

The mission of SRDI is to make inventories of soil and land resources, classify them according
to their potentiality, prepare uskrendly guidelines and manuals for their optimum utilization,
investigate andmanage problem soils and develop and implement sustainable plans for
increased crop production in Bangladesh.

1.2 Functions of SRDI

The functions of the Soil Resource Development Institute are as follows:

a) Reconnaissance Soil Survey of the whole countsetbaon aerial photo interpretation
and field survey and laboratory investigation of soils;

b) Semtdetailed soil survey for the preparation of Upazila Nirdeshika;

c) Detailed/Semdetailed soil surveys of development project areas and research farms for
variousbeneficiary agencies;

c)  Soil surveys to evaluate command areas for irrigation and for cropping potentials;

d) Soil surveys for locating areas of problem soils (e.g., saline, alkaline, acidic soil or peat
soils) and polluted soilgcontaminated by toxic elements and heavy metals), soil
degradation and erosion (in watershed region) for planning reclamation or watershed
management;

11



f)
9)

h)
)
)

K)

p)

aq)

Correlation of soils collected through various surveys;

Conducting chemical, physical, mineralogical amitrobiological study. Chemical
analysis of soil, water and plant samples to verify and clarify the field observation;
Analysis of chemical and organic fertilizers to ensure the quality of fertilizers for legal
action and policy support.

Interpretation of satellite imageries through GIS and remote sensing tools for soil and
land use surveys;

Preparation of various maps and reports on the abm@rgioned surveys for publication;
Providing services to the development agencies with the hbelpsec data on soils, land
capability and crop suitability for preparation of both short and-teng agricultural
development plans;

Coordination with the beneficiary agencies at local, regional or national levels regarding
planning and execution of ldruse development programmes;

Guiding with respect to sustainable soil management and agricultural development
possibilities for each upazila for agricultural extension and research workers;

Provision of soil data for planning irrigation, drainage andaraaltion projects;

Identification of research need and selection of suitable sites for specific
research/development activities;

Imparting inservice training to the newly recruited technical officers on soil survey, land
use planning, cropping potentialceand refreshers training to keep the technical officers
of the department apprised and acquainted with tHe date knowledge;

Training of agricultural extension and research workers of various levels on proper
utilization of soil survey informationmparting basic training on various aspects of soils

to the students of the agricultural institutions. (Source: Gazette Notification, October,
1983);

Render services to farmers and others by analyzing soil, plant, water and fertilizer
samples and recommetatation specific fertilizer doses on the basis of soil testing and
crop requirements;

Provide assistance in regular monitoring of soil fertility and land productivity activities
throughout the country;

Study in soil moisture characteristics to ascelfitaigation needs of different crops;

Launch a regular programme for the training of field level extension workers on the use
of Upazila Nirdeshika to make them enable for preparing local level sustainable
agricultural plan and to make recommendation dflisers on the basis of soil analytical
data;

Investigate soil fertility degradation problem, nutrient related problems of crops, soil
moisture stress and constraints in crop production etc.

1.3 Organogram of SRDI

Soil Resource Development Institute (SIRI3 a government organization under the Ministry

of Agriculture (MoA) which is working as a member of NARS system under the umbrella of
Bangladesh Agricultural Research Council (BARC). The institute operates with 2 wings, 2
divisions and 11 sections. FeServices Field Services Wing consists of 7 divisional offices
and 33 regional offices. Analytical Services Wing includes 7 divisional laboratories, 16

12



regional laboratories and central laboratory. Survey and land management division consists of
3 sectims namely (i) soil survey and land classification section (ii) land use planning section
(i) land evaluation and soil correlation. Training & Communication Division consists of 3
sections namely (i) Cartography section (ii) DPS & ICT section (iii) Humesource
development section and (iv) Publication and record section. Central Laboratory consists of 3
sections namely i) Soil physics and Mineralogy ii) Soil chemistry iii) Soil Microbiology and
Bi ochemistry. SRDI 6s Two r exseeaioncahd Watershed e s
Management Center (SCWMC), Meghla, Bandarban and (ii) Salinity Management and
Research Center (SMRC), Batiaghata, Khulna are controlled by central administration.
Centrally controlled administration section includes: administrdiraach, accounts branch

and store branch. Besides, Upazila Nirdeshika Cell is directly controlled by the Director
General's office.

Soil Resource Development Institute is headed by the Director GeneralSErgides Wing,
Analytical Services Wing are headed by director. The divisions of head office, divisional
offices, divisional laboratories and central laboratory are headed by Chief Scientific Office
(CSO) and the sections of head office, regional officegional laboratories and research
center are headed by Principal Scientific Officer (PSO). The Cartography Section is headed by
a Senior Cartographer, Publication and Record Section is headed by Publication & Liaison
Officer.

1.3.1 Functions ofSurvey and Land Management Division

Planning, coordinationand supervision of all technical programmes and activities of the
component sections. Review and/or editing of all technical reports prepared by the component
sections. Coordination with allied Gowrnment, Autonomous/other agencies in national
programmes on soil and land resource evaluation and land utilization planning. Correlation of
soils and soil and land classification surveys at national level. Responsible for overall technical
progress of thdivision. Field investigation of soil problems. Assistance to the Director in
general and technical administration of the division. This division has three sections.

1.3.1.1 Functions of Survey and Classification Section

Planning andupervision of soil surveys. Updating earlier surveys on soils, land use and land
capability. Development of advanced methodology for soil surveys. Trials on adoption of latest
global technology for soil survey, i.e., use of satellite image for prepaeiagniaps through
using remote sensing technique. Editing of soil survey reports

1.3.1.2 Functions of Land use Planning Section

Planning, supervision and execution of soil survey data interpretation activities. Providing
basic data on soils, land capdliland crop suitability. Interpretation of soil data for locating
areas suitable for extension and introduction of various crops. Processing of soil survey data
for land use planning.

1.3.1.3 Functions of Land Evaluation and Soil Correlation Section

Planning and execution of an annual targeted programme. Managing correlation of soil series,
organizing monoliths. Maintenance of uniform standard of methodology for soil survey.
Development and maintenance of the Soil Museum with global experiences.

13



1.32 Functions of Training and Communication Division

Organizing all central training programmeasd coordinating other training of field offices and
laboratories. implementing other services through three component sections under this
division. Coordination among the sections and administrative functions. Assisting Director
General on various teclgal and administrative issues. This division comprises four sections.

1.3.2.1 Functions of Human Resource Development Section

Planning and execution of -gervice training programmes. Organizing refresher courses.
Organizing training programmes relatedland, soil, water resources. Developing training
modules. Preparation and collection of training materials. Planning, organizing and facilitating
overseas training and higher Studies.

1.3.2.2 Functions of DPS and ICT Section

Planning and execution ohannual targeted programme. Review and/or edit all technical
reports and maps prepared by using base materials and GIS technology. Storage, analyses and
regular updating of soil and land resource databases. Maintenance and up scaling of Online
FertilizerRecommendation System (OFRS) and Website management. Responsible for overall
technical progress of the division.

1.3.2.3 Functions of Cartography Section

Planning and execution of annual targeted cartographic activities. Procuring, managing and
distributing all kinds of maps and aerial photographs. Liable for being a custodian of aerial
photographs including base maps of different types.

1.3.2.4 Functions oPublication and Record Section
Collection of relevant books, journals, periodicals and managerh&R0I library. Helping
authority to conduct publication related activities is another responsibility of the section.

1.3.3Functions of Nirdeshika cell

1.34 Functions of Field Services Wing

Planning, coordination and supervision of all technical programmes and activities of the
divisional and Regional Offices under the wing. Assisting allied government and autonomous
bodies and NGOs for implementing local and national level programmes aulagal
development. Assisting Director General on technical and administrative issues.

1.34.1 Divisional Offices

Implementation of the central technical programmmeough regular supervision and
coordination with subordinate regional offices. Carry out administrative functions within the
jurisdiction. Maintaining liaison with the partner agencies like NARS institutes, DAE, BADC
etc. Contribute as a member of Ra@bAgricultural Technology Extension committee for
developing agricultural development plans by providing soil and related data and information.
Conducting training programmes for SAAOs, farmers, entrepreneurs, fertilizer dealers and
NGOs 6 f i e |Pdovidimg adkiseny services to GOs/NGOs. Support also given to
university and college students to fulfill their academic needs. Preparing reports on crop
damage caused by, flood, cyclone, flash flood, drought etc.

14



1.34.2 Regional Offices

Implementing technical activities under the guidance and supervision of head office and
divisional office. Preparation of updated Upazila Nirdeshika through semi detailed soil survey,
providing useful information on land and soil resources which is a ftolocal level
agricultural development planning. Delivering farmers service through OFRS and Upazila
Nirdeshika and soil tediased fertilizer recommendation. Technology transfer through block
demonstration. Assisting beneficiary agencies like DAE, NARSitutes, BADC etc. by
providing information and advisory services required for sustainable use of land and soil
resources. Contribute as a member of District Agricultural Technology Extension Committee,
District Agricultural Rehabilitation Committee anBistrict Development Coordination
Committee laying down information on soil and land resources for agricultural and other
development planning. Conducting training programmes for SAAOs, farmers, entrepreneurs,
fertilizer deal er s ssestamte gén @ardiversity antl abllege studiengsr s .
to fulfill their educational needs. Preparing reports on crop damage caused by disasters like
flood, cyclone, flash flood, drought etc.

1.35 Functions of Analytical Services Wing

Planning and implementati of annual programmes through central laboratory, divisional
laboratories and regional laboratories. Coordinating and supervising the activities of all
laboratories. Managing support services including instrument maintenance and supply of
chemicals, glaswvare etc. Planning and execution and coordination of Mobile Soil Testing
Laboratory (MSTL) programme. Fulfilling research needs of SRDI and other research
organizations through central and other laboratories. Assisting Director General on various
technichand administrative issues.

1.35.1 Function of Central Laboratory

Central laboratory of SRDI has been mandated to perform multiple functions under soil
chemistry, soil physics and clay mineralogy and soil microbiology section. The activities
performed bysoil chemistry section includes, quality control of analytical work of different
Laboratories of SRDI; quality testing of imported fertilizers, registration of new fertilizer
brand, renewal of fertilizer registration; analysis of plant and water sanguesed from
different organizations; helping DAE through analyzing fertilizer samples in order to control
adulteration of fertilizers andonductingresearch on contemporary soil and environmental
issues. Soil physics and clay mineralogy section has rnpeetb determination of physical
characteristics of Barind Tract soils that underwent a natural soil degradation process named
ferro lysis. Soil microbiology section has launched a programme to conduct benchmark study
on microbial population under differeagro ecological regions of Bangladesh. Under the
assistance of the PARTNER project SRDI is going to establish a modern microbiological
laboratory under the umbrella of the central laboratory.

1.35.2 Functions ofDivisional Laboratory

Implementation of theannual targeted programme under the guidance and supervision of
Analytical Services Wing. Analysis of soil, water and plant samples to evaluate soil fertility,
diagnosis of salinity, acidity, nutrient mining for the purpose of providing services aadatese
support. Analysis of fertilizer samples for the purpose of quality control. Distributing Fertilizer
Recommendation Cards (FRC) among farmers on the basis of soil test results. Managing soll
testing and fertilizer recommendation services by both staid Mobile Soil Testing
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Laboratory (MSTL). Coordinating functions of regional laboratories and Mobile Soil Testing
Laboratory (MSTL).Generating chemical data for updating Upazila Nirdeshika. Providing
research support to research organizations and éshelainstitutions. Conducting training
programmes for farmers, entrepreneurs, fertilizer dealers, NGOs field workers.

1.35.3 Functions of Regional Laboratory

Analyses of soil samples and providing fertilizer recommendation cards among farmers. Soil
andytical services are also given to different organizations like DAE, NARS organizations and
educational institutions. Assisting divisional laboratories for achieving annual targets.
Participate in execution of Mobile Soil Testing Laboratory programme. @tipg regional
offices of SRDI through soil and water analy§isnducting training programmes for farmers,
entrepreneurs, fertilizer dealers, NGOs field workers.

1.36 Research Centers

1.36.1 Soil Conservation and Watershed Management Cent¢ 5CWMC):

Soil Conservation and Watershed Management Centiocated at Meghla, Bandarban.
SCWMC is responsible for generating technology on soil conservation and watershed
management in sloping lands of Hilly areas through conducting research in h#l. are
Organizing training programmes for SAAOSs, farmers and NGOs field workers for technology
dissemination. Providing support to university students fulfilling their academic needs.

1.36.2 Salinity Management and Research Center (SMRC):

Salinity Managementnd Research Centes located at Batiaghata, Khuln&MRC is
responsible for generating databases on soil and water salinity, identifying potential sources of
irrigation water, screening of soil tolerant varieties of different crops, innovation andtiaiid

of saline soil and water management technologies. Conducting training of SAAOs, farmers and
NGOs field workers for technology dissemination. Supporting research organizations and
educational institutions fulfilling their research needs.
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Chapter 2. Activities of Different Sections of Head Quarters

2.1 Soil Survey and Management Division

Soil Survey and Land Management Division consists of 3 (three) sections viz Soil Survey and
Classification section, Land Use Planning Section, Land Evaluation and Correlation Section.
The core function of the Soil Survey and Land Management Divisiorplanocoordinate and
supervise all technical programmes and activities of the component sections.

2.1.1 Soil Survey and Classification Section
Technical Work:

1. Updating survey.

a) Title of the Program
Updating Upazila Nirdeshika dfloulvibazarSadar under Moulvibazar District & Rajarhat
Upazila of Kurigrami district

b) Objectives

U To prepare a digital interpretative mapMdulvibazar Sadaand RajarhatUpazila for
conducting semdetailed soil survey at field level.

U To conduct semdetailed surey to identify the changes in land and soil resources and
changes in cropping pattern and crops grown over tileifvibazar sadaandRajarhat
Upazila.

U Ground truthing and rectification of the draft digital map and preparing reports on the
findings alom with soil fertility status.

c) Methodology

Photo interpretation af 2 dzf @A 6 | dndwNJI 2{ I UNEEEZIIALD

Ar ei al photographs, topwomdrammidc | maagd ,orenx in
as DLR map have been used as base mater
az2dzZ OAO I dndwNI2H WNiEtliaNder e preparaed using the
At first permanent features of the selected area such as se#ttlsnents, water bodies

etc. were identified. Different land types were identified by analyzing Google images.
During the wupdating soil survey progr am,
settl ement s, water bodi ege cloads, wait ler .
degradation and GPS reading oBycompanmg!| i ng
land types and other visible features in the photo and relevant secondary data different

soil mapping units were identified. Metaled androetaled roasl were drawn from
topographic maps. The interpretative soil and land form map is prepared at 1:50,000

scale.

Composite soil samples were collected wi't
nutrient status of soil dueetoesnbéndi Vée
with i mbalanced application of chemical f

DFindi agsdz @hol UpaTxal &F 8lurvey

U Area under settl ements i ncreased substant
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U Areas un
some ext
U Peopl eds
U Cropping
U Cropping
di versi f
U Expansio
i ncrease

ChangesinlLand T
Land Type

Area (ha)

der medi um hi ghllaanndd, hnaevdei ubne elno w h
ent due to changes in inundati on
|l iveli hood changed positively wi
patterns and diversification of

l ntensity
icati on.
n of
d substant

Year, 2011

%

Area (ha)

i oéredasreedgaduent éd aeixlp

vegetabl e

i al

pe (Moulvibazar Sadar Upazila
Year, 2023

%

growing areas and

Change
%
+/-

High land 3921 11.39 3745 10.88 -0.51
Med::rr:]dhlgh 14972 435 14256  41.41 -2.09
Medium Low 6147 1786 6593 1916 1.3

land

Low land 2569 7.47 2295 6.67 -0.8
Miscellaneous 792 23 620 1.8 05

Total 6018 17.48 6910  20.08 26

Changes in Land use (Moulvibazar Sadar Upazila)

Land Use

1.Tea Garden

2. Forest

3. Bamboo and Bushy Areas
6.Rabi Veg-Kharif Veg

8. FallowB.Aus- T.Aman
4.Rabi VegFallow-T.Aman
5.Rabi Veg:B.Aus-T.Aman

7. FallowT.Aus-T.Aman
9. Boro-Fallow-T.Aman
10. BoreFallow-B.Aman

11.Rabi Veg-Fallow

12. FallowFallow-T.Aman
13. FallowFallow-B.Aman
14.Boro-Fallow-Fallow
15. Fallow

16. Miscellaneous

Total

18

Slope class/land type
Steep to Very Steep
Steep to Very Steep
Steep to Very Steep
HL
HL, MHL
MHL
MHL

MHL
MHL
MLL

MHL
HL,MHL
MLL, LL

MLL,LL,VL L



Survey at Rajarhat
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Yor OMcial Lse c-qu

DEFARTMENT OF SO11 SURVEY
GOVERNMENT OF A PREOMLE'S RIUNLIC OF DANGLADESH

RECONNAISSANCE SOLL SURVEY
KURIGRAM & GAIBANDA SUBDIVISION
RANGPUR DISTRICT
1969

Peolimibnary edition
Daccen 1970

Heprint, 2020

&ec¥% % epejc 233
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Upazila Nirdeshika Proofing

1. Keshobpur 100Agail jhar a
2. Kushtia Sad 11. Chauddag
3. At war i 12. Dumur i a
4. Kot chandpur 13. Baniachsg
5. Shaghat a 14. Damur huog
6. Bor hanuddi n 15. Der ai

7. Bhol ahat 16. Faridga
8. Kal i a 17. Mehendig
9. Dighali a 18. Chauhald:

Edited Uni on S-Bdhai ka for 2023

01. l ndur kani Upazil a, Pirojpur District.
a. Pattashi Uni on

b . Parerhat Uni on

C . Bali para Uni on

02. Rajapur Upazila, Jhal okat:i District
a. Mot bar i Uni on

b. Suktagor Uni on

03. Thakurglhakusagaadam, Di strict

a. Akhanagar Uni on
b . Baragaon uni on
C . Dhol arhat Uni on

04. Khaunpaamha
a . Bherver. Uni on
b. Al okjhari Uni on
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ST o SEee EHPONSS

Moti vational Training for preventing n
i Mot hbari a
i Bhandari a
T Kaukhali
T Necharabad
1 Pi r osjapduarr
T Nazirpur

T Babuganj

T Ujirpur

T Charfashan
f Daul at khan

Survey Monitoring

T Syedpur wupazila, Nilphamar.

T Tajumuddin upazila , Bhol a.

T Dasmina wupazila, Patuakhal:i

T Rajapur wupazila, Jhalokat:i

T Bhandaria upazila, Pirojpur

T Gournadi upazil a, Bari sal

Ot hRaoti vities

C Reporting monthly wupdated activities of P

C Corresponding Parliamentary affairs

C Compil ation and Preparing monthly report

C Reporting and/ or comments on a number of
i ssu@lsi mdte change, GAP, Environment al i s
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registration / Mutation
C PARTNER project activities

Comments on

fiPreview Draft Report on Emirates Declaration on Resilient Bod Systems, Sustainable
Agricul ture and Climate Actiono

1. Reducing seasonal food toand wastage may be achieved by promoting storage
facilities and an effective trade off in country and abroad and establishindgpaggd
industries as well.

2. The most climte vulnerable countries like Bangladesh should need to give emphasis
on hot spot based interventions as mentioned in our Delta Plan.

3. A huge monetary help and technological support are essential to implement climate
initiatives in countries like Bangladesh.

4. More emphasis should be given on research and innovation in natural resource
management which is neglected years together.

5. Programs on integrated management of food, agriculture and soil resources should be
strengthen.

6. The time frame for implementatios bnly 2 years (by 2025), which we think is not
sufficient to implement and achieve the objectives stated in the action plan. It should
be better if it lasts for 4 years, at least.

Stating rethinking of the above points we appreciate the iadirt and want to mention that
fiPreview Draft Report on Emirates Declaration on Resilient Food Systems, Sustainable
Agricul tur e andis &limporeant ectioA plani witn aear objectives and
initiatives against climate change impact in agriculture and food sector. Integrating all of the
possible adaptation and mitigation options to address climate change and focusing the specific
need of vamen, children and youth, indigenous people, local communities and persons with
disabilities etc. are very encouraging and justified. Soil Resource Development Institute
(SRDI) firmly believes that this draft plan will definitely reduce harmful climatengha
impacts on agriculture and environment associated with food system and will enhance soil
health and biodiversity as well. Our Government is committed to give top priority in addressing
climate change to ensure green growth in our agriculture sectopawmedrting our subsistence
agriculture to a commercial one. We wish successful implementation of this action plan.
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COMMENTS ON EXTENDED PRODUCER RESPONSIBILITY (EPR) GUIDELINES -
SRDI

* Theremay bead_ist of abbreviation6beginning to the EPR Guidelines

IN 3.1: National Coordination Committee (NCC) of EPR Guidelines

* There should ba time frame for NCC to accomplish the stated tasks/responsibilities.

* NCC should have the provision of formulating and providing guidelines for a ralbdging
system

* Depending upon the necessities and conditions of a company, NCC should have the
of recommending Tax freéTax reduction importation of machineries for recycling anc
processing plant

* As one of the key responsibilities of NCC is giving award to obliged companies and
NCC should havealso provision forimposing/approving penaltiesto companies and PR!
violating EPR guidelines.

* There should have provision of giving recognitisy NCC as GREEN COMPANY
depending upon theaxcellence in implementing EPR

* NCC may formulate a guidelinfor mandatory investment by the companies and PRO:
research anthnovation to develop promising new technologies/managemeptocedures ft
effective implementation of EPR

In 3.2: Department of Environment of EPR Guidelines

* DoE shauld have a robustamework for awareness building activities as well as capacity
building throughtraining and motivational activities.

* DoE should collect, publish and circulateccess storiesf effective EPR implementation.

* DoE should arrangPublic Opinion (GONO SHUNANI) on garterly basis to know the
feedback about EPR implementation
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Comments on

fiPreview Draft Report on Emirates Declaration on Resilient Food Systems, Sustainable
Agricul ture and Climate Actiono

1. Reducing seasonal food toand wastage may be achieved by promoting storage
facilities and an effective trade off in country and abroad and establishindgpaggd
industries as well.

2. The most climate vulnerable countries like Bangladesh should need to give emphasis
on hot spot basd interventions as mentioned in our Delta Plan.

3. A huge monetary help and technological support are essential to implement climate
initiatives in countries like Bangladesh.

4. More emphasis should be given on research and innovation in natural resource
mana@ment which is neglected years together.

5. Programs on integrated management of food, agriculture and soil resources should be
strengthen.

6. The time frame for implementation is only 2 years (by 2025), which we think is not
sufficient to implement and achietiee objectives stated in the action plan. It should
be better if it lasts for 4 years, at least.

Stating rethinking of the above points we appreciate the draft report and want to mention that
fiPreview Draft Report on Emirates Declaration on Resilient Fod Systems, Sustainable
Agricul tur e andis &limporeant ectioA plani witm aear objectives and
initiatives against climate change impact in agriculture and food sector. Integrating all of the
possible adaptation and mitigation options to adsliclimate change and focusing the specific
need of women, children and youth, indigenous people, local communities and persons with
disabilities etc. are very encouraging and justified. Soil Resource Development Institute
(SRDI) firmly believes that thiglraft plan will definitely reduce harmful climate change
impacts on agriculture and environment associated with food system and will enhance soil
health and biodiversity as well. Our Government is committed to give top priority in addressing
climate chang to ensure green growth in our agriculture sector and converting our subsistence
agriculture to a commercial one. We wish successful implementation of this action plan.
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Project Activities

OEstablishing Microbi®atofPARTNERO Or at or

Program

Objective: Capacity building of SRDI in Microbiological analysis and activities by
establishing Soil Microbiological Laboratory.
Specific objectives:

1. Identification of soil microbial population and their diversity

2. Generating Benchmark databasesoif microbes in major soil series of Bangladesh

3. Isolation and identification of effective strains of inoculums

4. Preparation, printing and distribution of soil health cards

Major activities:
() Renovation and remodeling for establishimigrobiology Laboratory in SRDI head

guarter, Dhaka,;

(i) Procuring and installing machineries/instruments/ equipment

(i) Arranging survey to collect, prepare and analysis of different series based soill
samples of different AEZs

(iv)  Establishing 2 Lath house/Green Bedor isolation and growth of effective microbial
strains

(v) Identification of soil microbial diversity and their population

(vi)  Preparing, printing and distributing Soil Health Cards in a limited basis

Outcomes:
C Soil microbial population and their diversityentified
G 200 benchmark soil series wise database generated.
C 1000 Soil health Cards prepared, printed and distributed
Outputs:
Laboratory established and functional.
Soil series and cropping pattern based benchmark Microbiology database developed.
Polynet Lath/ Greenhouse developed and some field and pot trials established (on the
basis of further fund availability).
C Soil health cards were developed and distributed.
Achievements: (202324)

A SESK®)

C Signing MoU with DG, DAE
C Formation of Project Establishment Committee for smooth functioning of the
project
and arranging meetings accordingly
C Procuring Office equipment
C Procuring Field and Laboratory equipment
C  Arranging 2 batches (50 persons) training for effscand staffs on basic
knowledge on
soil microbiology and microbial analysis
C Preparing ToR for recruiting Computer Operator and Laboratory Technician
through outsourcing
C Remodeling of Laboratory rooms for Microbiology laboratory is going on

28



2.2 Land Use Planning Section
2.2.1 Responsibilities
1. Land Use Planning Section is responsible for planning, supervision and execution of
soil survey interpretation activities for various beneficiaries engaged in agricultural
development.
2. Generating basic daton soils, land capability and crop suitability for preparation of
short and long term agricultural development plans/projects.
3. Interpretation of soil database for location specific crop suitability assessment and
processing of soil survey data for dey®igg and updating GIS based data bank.

2.2.2 Achievements (20234) are shown under following heads
Survey/Technical works

Report writing

Annual Performance agreement (APA) related activities
National Integrity strategy (NIS) related activities
E-governance and Innovation related activities

National Social Security Strategy

Other Activities

=A =4 =4 =4 4 -8 -4

2.2.3 Annual Performance agreement (APA) activities:

Annual Performance Agreement providesuanmary of the most important results that a
ministry/divisionexpects to achiewduring the financial year. This document contains not only
the agreed objectives, baiso performance indicators and targets to measure progress in
implementing them.

Stages of Annual Performance Agreement (APA):
Preparation

Work plan for action

Signing

Implementation

Monitoring

Reporting

Evaluation

NooakswnNpE

Basis of Annual Performance Agreement (APA):
Allocation of business

8 five year plan

SDG

Mid-term budgetary framework (MBF)
Election manifesto

Delta plan

R A

Framework of AnnuaPerformance Agreement (APA):

In order to facilitate the formulation of APA, a policy is formulated and software (APAMS) is
prepared in the light of the policy. According to the policy the overall performance, preface,
sections and attachments are mentidmsdw

Sectionl : Mi nistry/ Divisionds Vision, Mi ssi on,

Section2: Final output/impact of different APA activities.
Section3: Strategic Objectives, Priorities, Activities, Performance Indicatorg argets.

29



Annex1: Abbreviation.

Annex2: Description of Performance Indicators, Implemenispartments/Agencies and
Measurement Methodology.

Annex3 : Dependence on other ministry /division

Major achievement (APA) of SRDI in 20231
fiscal year:
1. Field Survey for Updating Upazila Nirdeshika: 50 Upazila.
2. Preparation of union sahayika: 160 unions.
3. Soil sample analysis in static laboratory: 38,251 samples.
4. Fertilizer sample analysis: 4,998 samples.
5. Soil sample analysis through MSTL: 2% samples.
6. Soil and water sample analysis for salinity monitorihp88samples.
7. Field trial establishment: 86
8. Online fertilizer recommendation system data updating: 50
9. Training on soil sample collection technique and fertilizer applica8684
10. Distribution of Fertilizer Recommendation Card: 28,499

# Annual Performance Agreement 2628 of SRDI was signed between Director General of
SRDI and secretary, Ministry of Agriculture. Annual Performance Agreements are placed
on the websites of SRDI.

# Four (4) quarterly, one (1) half yearly Monitoring Progress report and final draft of Annual
Performance Agreements for 2028 are submitted to Cabinet Division and Ministry
of Agriculture. Appropriate evidence has been submitted against all pearice
indicators.

# Draft APAs are reviewed by the Technical Committee (TC) hebgeithe Secretary
(Coordination and Reforms), Cabinet Division. After theiew by the TC. Cabinet
Division provides feedback to the Ministriddiisions concernedAPAs are finalized by
the Ministries/ Divisions incorporating suggestigigen by the TC and sent back to the
Cabinet Division.APAs are sent for approval of the National Committee on
GovernmenPerformance (NCGP)

# Actual achievements against perfornoa targets are monitored by the Budganagement
Committee (BMC) on a quarterly basis. BMC provides necesgadance to ensure
achievement of the targets.

# At the end of the year, all Ministries/Divisions review and prep&erformance Evaluiain
Report listing the achievements against the agresdts in the prescribed format. This
report was finalized by June, 2024.

2.2.4 National Integrity Strategy (NIS) Activities:

The government of Bangladesh has taken the challenge of comlgattiggtion seriously as

part of its election pledge implementation. Through a process ofrardgng stakeholder
consultations, th&overnment approved the National Integrity Strategy (NIS) October 2012.
NIS has a in comprehensive set of goals, strategies@rah plans aimed at increasing the
level ofindependence, accountability, efficiency, transparency and effectiveness of the state
and norstate institutions to improve governance and reduce corruption in a holistic manner.

Standard Operational Procedsar(SOPs) of Ethics Committee, formulated by Cabinet Division

in January 2015 indicates, an implementation cycle of NIS is expected to be established
consisting of the steps such as: adequate planning, proper implementation of the plan, regular
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monitoringof the progress, effective countermeasures to the issues identified by monitoring,
and revision of the plan.

# Monitoring is conducted to measure progress of activities listed in the NIS work plan. The
Integrity Focal Point of SRDI collectagkecessary information and filled out the monitoring

sheet on regular basis. He placed the progress in the Ethics Committee meeting. The Ethics
Committee members checked the gap between the plan and actual progress and took necessary
decision.As part of efective follow-up, progress of NIS implementation and the monitoring
results was discussed in the coordination meeting.

# Four (4) Quarterly Monitoring Progress report of NIS 2023%ubmitted to MoA. Supporting
documents such as report, letter, statamemoto, video etc. were preserved and submitted
together with the monitoring sheet wherever possible.

# Attended the meeting & training at MoA regularly as focal point of SRDI NIS Committee.

2.2.5 Egovernance and Innovation related activities:

Governmat innovation is a broad term that includes the overall process of initiating new
steps, changing existing conditions, and accelerating the development orientation of the
government. It can be defined as the effort by a government to find an optimairstduti
problems it faces by undergoing a change within itself. Government innovation is a
multifaceted process that depends on both internal (organizational culture) and external
factors (stakeholder interests).

# Monitoring is conducted to measure progress of activities listed in -thev&nance and
innovation workplan.

Annual Progress report of-governance and innovation workplan 2628 was submitted to
MoA. Supporting documents such as report, letter, statemleoto, video etc. were preserved
and submitted together with the monitoring sheet wherever possible.

*Innovate and prepare a software related to Upazila Nirdeshika report writing named

ACI i mate I nfoo.

2.2.6 National Social Security Strategy:

NSSS wasapproved in 2015 to tackle triple problems of poverty, vulnerability and
marginalization. It is a roadmap for creating a lifecycle based comprehensive social protection
system in Bangladesh. The role of Ministry of Agriculture is to Strengthen and daisoli
programmes for assisting food availability and nutrition.

#Monthly reports on National Social Security Strategy action plan were submitted by SRDI to

MoA. Though we have no National Social Security program in SRDI but SRDI has been
playingaroleors oci all security by arranging differen
to the increase in food production in the agricultural sector.

2.2.7 Other Technical Activities done in 2022024

9 Collected Climate Data from Bangladesh Meteorological Departrand BARC for
further studies in developing forecasting model.

1 Prepared different saroni and graph of Nirdeshika with recent Climate data through
software

1 Participating in Digital Soil Mapping Training using R Software.

1 Participated in different tecioal training and workshop.
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2.1.3 Land Evaluation and Soil Correlation Section

1. Function of Land Evaluation & Soil Correlation Section

1) Planning, supervision & execution of soil series & other taxonomic units.
2) Maintenance of uniform methodology standards on soil survey works & keeping records

of soil information.
3) Correlation of soil surveys done byher agencies/consultancy.
4) Development & maintenance of the soil museum.
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2. Soil Information

1) 15 Physiography

2) 476 Soil Series (453 Soil series and 23 different river alluvium)
3) 50 Soil Monoliths (48 SRDI & 2 BARC)

4) 1178 Correlation Box

5) Recently collected 7 Soil Monoliths

3. Details of Officers/ Staff

Of ficer/Design Mobil e E-mai |
name
Md. Altaf H PSO 0179271 altaf 908 @y 4
Premangshu SSO 0174Z52|Premangshu. b
Md. Golam MAudiovi0161870

oper at g

Md . Mustafi|lFi el dmg017-4%38
Mst . RokeyaMLSS (0198005
Ma l i

4. Achievements
4.1 Execution of different activities in Soil Museum

To T Do To Do I

Processing and Preservation of soil monoliths

Technical Description and Labeling

Display Collected Soil Monoliths in Soil Museum

Processing and preservation of soil correlation boxes.

Displaycorrelation boxes in the Museum

Welcome visitors and help them in seeing and learning about the displayed materials in
the museum.

4.2 Virtual Soil Museum

A

Assistance was given to tl®&trengthening of Soil Research and Research Facilities
Projectfor building a Virtual Soil Museum.

4.3 Upazila Land and Soil Resource Utilization Guide updating (semiletailed)

survey
Sl Upazil a Assigned O Rol e Dat e
secti
1| KuliarchaMd. Mamunur | Techni Dec, 2
Ki shor e assi st
gi ver
2/ JhenaigatfPremangshu M{CeSurveg Dec, 2
Sher pu
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4.4 Project / Program Plans Preparation

SITi tl e Year Contrib
1 |Advanci-eago laggiocal zone |Since|Focal P
i nf ormati oinmpsysvtee nadtagpt|{2024 Md. Al t
change and food securit Hossen,
4.5 Workshop Presentation / Seminar
S| Subject Respong Assigned Organi Venu
1 Seminar Deliverel Md. Altaf SRDI SRDI
Citizengpresentat. PSO HQ,
by the a Dhak 3
4.6 Miscellaneous
S| Wor k / Task [/ Prog Assigned Off
1|18 Upazila Nirdeshika|/Md. MaRahwman, CS(C
2 |Land use survey monit (Md. Mamunur Rahma
3 |Assistance with viewiIMd. Altaf Hossen,
museum's exhibits pro)
4 |[Assi stance was gi-ven (PremamMas$ humder, S§
recruitment
5|Assistance i s gilvreecnr eayPr emangshu Maj umd
Soi l Fertility and Pl
Sustainable Soil and |
4.7 Rendered Services in Different Committees
S| Wor k / Piragk aim of ac Responsi bi
1 |SDGs related activities|Focal point
Arranged meetings, stak/{Member (SSO)
|l ectures in training cl
by MoA and other allied
2 |CitizenoOrselChhtaed eacti vit|Focal poi nt
Pl ayed a r oelnet i ng amd! Al ternati ve
monitoring of Citizenosjofficer (SS
Arranged quarterly meet
| earning sessions, mo n i
t he Ministry of Agricu
arrangednhdy oMdhAer allied
3 |Mar ket price assessment|Mar ket ©price
commi ttee
4 |leGP opening committee Member Secret i
S|/l nnovation committee Member (SSO)
6 |[EEgovernance committee Member (SSO0)
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5.1 Study on parent materials of Barind Tract, Madhupur Tract, Akhaura Terrace and Lalmai
Hills to correlate the soils

PhysiographySoil s

Lal mai Hi | | sKhadi mnagé&ra,l blaaml manid, Kot b
Akhaura Terr/Pattan, Ni darabad, Sibna,
Barind Tract/lKashi mpur , Bel abo, Tejgao

Madhupur TraKashi mpur , Bel abo, Tejgao

5.2Renovation of Soil Museum ithe new building.
5.3Facilitating a Virtual Soil Museum Corner in Soil Museum.
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Activities in photography
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2.2 Training & Communication Division

2.2.1 Human Resource Management section (HRD)

The functions of Human Resource Development Section are planning and organizing of in
service training for SRDI officers and staff. Imparting training on soil management issues to
technical officers and field staff of DAE, BARI, BRRI, BJRI, BINA, BMDA, BADand
NGOs is the vital responsibility of the section. This section works on preparation and collection
of training materials in terms of course syllabus such as aislial materials, soil monoliths,

etc. The HRD section also works on the arrangemetiteafretical and practical training for

the students of different education institutions (e.g., BAU, DU, BSMRAU, SAU, KU, CU etc.)
Research Centers & Academies, GO & NGOs on soil survey, soil classification and aerial
photo interpretation, GPS, Upazila Nashika as per their requirements and request.
Arrangement of departmental training of newly recruited officers is another work of this
section.

Activities pursuing through HRD Section

1. Arranging nominationfor local and foreign training on fund availability and as per
directives of the Ministries or other funding eganizations or sponsors.

2. Arrangingnominationfor higherstudieson fund availability & demand within the country
& in abroad.

3. Nomination for training on different subjectsand topics by the sponsoring/ executing
agencies(Like BFATC, RFATC, BARD, BARC, Planning & Development acadeyn
AIS, DAE,NATA etc.) and Ministries.

4. Arrangement of Seminar/ symposium / workshop/conferenceetc. on different
subjects on requirement basis.

5. Arrangement of theoretical and practical training for the studenotf different
educational institutions (Like BAU, DU, BSMRAU, SAU, KU, CU etc)),
Research Centers & Academies,GO & NGO& on soil survey, soil classification and
aerial photo interpretation, Upazila Nirdeshika as per their requirements and request.

. Arrange departmental training of newly recruited officers (as & when required).

. Collection and compilationof radio and television talk and sent to concerrifwes.

. Providetechnical& administrativesupportto the authorities.

. Organize & attend

0.Searching scope for providing training on Soil survey and classification,
analytical methodology etc. to  different organizations in  country and
abroad.

11.As per direction of PMO, HRD Section of SRDI prepared khouseTraining Plan
for 202223

12. SendingMonthly progress on this  plan summarizing that of all
the field and regional dfices including HQ and Ilaboratories has been
sending on cumulative achievement basis.

R O0o~NO®

In-houseTraining Achievement-202425

Gr adNo. foifc| Target Tot al| Achi eveg % Afchi evementged
& Sita |persol to jun (up to june

142 8 55 440 440 99

137 6 4 55 352( 3520 99

180 65 55 3574 3575 99
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Higher Education

No. of Officers Remark
. Received Requested *10i
Degee|  On- Obtained . for leted Joined5 (But
going Scholarship permiss permiss | ComPlete thesis not
lon ion submitted) On
PhD 7 i 21 i going®
Workshopand Seninar attendedby officers
S| Topi cs No. Dur at I nstitut
(Day s
1 Depantaiimme nishg 25 1 Mon Soi l Reso
Batc RASW Devel opment
Dhaka
2 De p a nta Taei n-FSW g 23 1 Mon Soi l Reso
Devel opment
Dhaka
3 Depantafimei ni ng 31 1Mont Soil ResoO
Batc hRASW Devel opment
Dhaka
4 \Workshop on whl 9t h and a 1 Mon Soil Reso
the chall &gl officers w Devel opment
I ndustri al SRDI Dhaq Dhaka
5| Trai ni rfgirsodo MdtoR| 9t h and a 1 Mon Soil ResoO
Devel opment
Dhaka
6 Trai ni nggvacit e@ 9t h and a Soi l Reso
Re ks s al M éocr h off i cers w Devel opment
Off irg e SRDI Dh 3g Dhaka
7 | Workshop Awvar g 9t h and a Soi l Reso
on Right tActln of icers w Devel opment
Regul ati on SRDI Dh & Dhaka
8 | Tmining on waledq 9t h and a Soil ResoO
onneglpe d @il gviSe| off i cer s w Devel opment
Devery afdr m SRDI Dh & Dhaka
9 | Workshop Awar Pg 9t h and a Soil Reso
on Right thActln officers w Devel opment
Regul ati on SRDI Dh & Dhaka
10 Workshop on W 9th and a Soil ResoO
meet the chal off i cers w Devel opme
Il ndustri al I SRDI Dh 3g I nstitute
11 Seminamnvicrmr 9t h and a Soi l Reso
Co mmint mdffirsOe off i cers w Devel opment
SRDI Dh a Dhaka
12 Trai ni rMffgirmodonol 9t h and a Soi l Reso
Grelan®ek ssal| off i cers w Devel opment
Mechani SR& 8Snaré SRDI Dh a Dhaka
13 SRDI ' swokehop| 3th and a Soi l Reso
trough oMyadlr m off i cers w Devel opment
SRDI Dh a Dhaka
14 Wor ks hopt ioni t 2 National Ag
Progress, Co Trai AC ade RA)
Prospd&dat $ oonf
Agri curl aiukcad d €
(NTA) in I mple
Sustainabl e Dge
(SDGs)
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SRDI Dh &

5 Englisie Lamdu 2 National Acg
Deve | optme Tr ai At ade )
6 Gl S BResad 1 Ministry o]
Ma manmeSysém ( GR
77 Trai ni Tagi nad ) ( 1 BARC
Agrimurh Pui ces
forafes Fr u Vegew bd n
Productio
8 Ge8pathatla | nt 1 Bangl Bdeehu
Wi 8B cEmonomic Statisticd
Envi r on me nftaoarl
Devel opmDantaf o
Devel opadbngAppl
Seminer.
9 Traning of tr 1 BARC
good agricul't
( GAP) for S
Vegetabl es p
OO Training on ON 2 Mo A
and creating
existing or
1 Seminar o 1 Survey o
Prepar atgieon Bangl ade
Scalbpogr aph h
Maps of Dha (SoB)
and Surrou
Areas Usi i
Aeri al Phot
2 El eontProj e c tge v 6 Mo A
Infforami $sa m -R Ml -S
3 Trai ni nfgiro &o e 10 9t h and Soil ResoO
Cheenr graffe ce Devel opment
wor king Dhaka
SRDI
Dhaka
4 | ndudrai gon mew! y 6 Soil Reso
rectedist4 1IBCS Devel opme
(Agr irec)u ret diidi re € I nstitut e,
5 Greva n ceak s s a | m € 9t h and Soi l Reso
anditni rffgirsodoR® graffe ce Devel opment
s owfare wor ki ng Dhaka
SRDI Dh q
6 Trai ni rffgirsodo rdtoR 9t h and Soil ResoO
Infforami on graffe ce Devel opment
wor ki ng Dhaka

Stake hol der Di &

Al i onaola ¢dhp p

7 Nata et s a med 5 Nat ifgrailc ul
pl ans Tr ai Atadem
(WTA)
8 EIl eontPro j e c tge v 4 MOA
Informat | Syse m - MI S
9 S marnmotj ePc tge M n 1 MOA
0 Audi t geMen aan 2 MOA
Mo moir iSysg m 2.
(AMMS. 2. 0)
1 Commeeal t h M 1 MOA
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Agr i @udainilast r uec
for @dilheci s
32 Workshop ai me 3 1 BARC
pr i arriedatse s eiarr
dff erent peri-o
sectors
333 Wor kshidipglhhar E 4 1
( PhDPr ogruannd e
PI-BARCAT PNI
34 Regi owoalk sdirop 6 1
sel ewtfi g iag reig
for agricul
research
35 Climat Ag6maulf 2 3
Adaption
36 Publrd weani® roR ed 1 10 NATA
37 GI' S Rem Sensi 2 10
Smart Agr( ztaH
38 | n stehnei nar 1 5
titl ednicshi
and réutu
P | aonNsta
39 PubPra aamePro c ed 1 10
(2 %atc h)
40 il nduTeati igd mo f 6 3 SRDI
newl rg c tewist4 1B C
(Agr irec)u
CardOff ire e
Attended by officers in local Training programmes
SL Titl e/ Courses No. Dur ati Il nstit
(Days)
1 Gl S BResead MeamaSysd m 1 5
( GRM)
2 |AdancleEM 1 10
3 PubPrd aeimePro c ea u 1 10
4 Mo d eFa nhe ¢ hza riio n 1 10
5 |liInte gite WWate Re srw @ s ddamta n 1 5
Agrimul tu
6 |Proj] Appi sakr neuilofh DPP 1 10
7 |Gl SnREmeSensiiBngart Agrl 10 NATA
8 |Leal s s Resdie dolinte ratni oTraadlionf| 1 5
Agrimibrbtduct s
9 |Leal s s Resdie dolinte ratni oTraadlionf| 1 5
Agrimibrbtduct s
10|EnglLiamtgea a3k iOeded o ptme |1 10
@ bac h) o
11 |[ModeFankhe c hzanion 1 5
12|Endeatvipo ams $madngtr i clud 2 1
SmaBangl adesh
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13 Safe UsRet bD€i des & PGR |3 1
Vegeta b | e sent tefSuis , dels andyl ¢
Forward
14 Nutranhh ofie vy 2 5
15 EnglLiamigea a3k iDévé | optme |2 10
16/]Advanced I CT 1 10
l17/|PubkFiimanci al Managem 2 5
18 Commerci al Farm Manall 5
19/GlI'S and Remot e Aearn gy 2 10
20[English Language and1 10
21 YK ¥ NONOA ydeypaK 2 L) 2y Y 1 7 CEGI S
I La
22|i BAS++ 2 1 Audit Coi
Dhaka
23|Green HowwvenGaoR/Byahnd?2 3 DOE
24iBAS++ Payment and E14 1 g:g;:;dgl
25|Cyber gaicuirng y t 1 1 Mo A
HC|NI S waref t ncrd iud ie Biglt o n 3 1 Mo A
S oviae
27 Skill devel opment mem 2 2 Depart met
of wusNMotHii D I nformat.i
Communi c
Technol og
28 9t h and?l Soi l Res
Grievance redressal |graffé cq Devel opmg
off i cers on GRS softw o, kin Institut g
SRDI
Dhaka
29 eGP ysfeennd &rasi ni ng for 1 5 MO A
Entity (dP&)niUsegr s
30{Citizen Charter 9t h and?l Soil Res
gratié ca Deve!opm(
) Il nstitut ¢
wor kin
SRDI
Dhaka
31 | oBased PAgrciicsulotnur €
for Sustainable prod 1 2
32([Techni caWwr iRedpmpogr tand E 2 3
33 Training on Forestry 1 2
34 Excel BaAsnead yBatsa f or
) : 1 3
Scienti st
35 Expl oraaonalydasain a 3
Research with r Soft BARC
36/Scienti Wiict Regort 2 5
37/l ntegrated Digital S 1 2
38 ForestAgy odmi@ebholyogi 2
Professional so
39 Khamarrmi nwokkghop on
mo b i pse 4 1
40 Gl @& RemteSensfo®Sgart 5
Agriceul tu 3
411 mpgd i ona obn Wttt i Locha p | ¢
of Bangl aade5HaQrop202 3 BARC
Agriedu-$acr 4 1
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Other Activities done by HRD Section
PreparingDPP and all correspondingworks of the projects submitted to MoA
. Website update and maintenance
Successful implementation ofBothi Program
AFA & SDGAction PlarActivities
Preparing dferent Reports, Booklets, Directory etc.
Innovation activities of SRDI
Execution of PMs commitment
Various activities in association with a2i
. Procurement work of SRDI
0.Organogram, recruitment rulesfférent cases etc.

BOONOOA~WNE

Workplan:2024-25

1.Training for capacity building offcers and stk with relation to 4IR.

2. GIS relatedraining for dficers.

3. Training will be arrange on advanced techniques of Laboratory analysis.

4. Workshopfraining will be arrange according to Government polieyidnd.

5. Fundamentalraining on newly appointedticers. 6.Training on Nirdeshika
writing and Map Preparation.

7.Training on Capacity building of allfficers. 8.Training on Capacity Building of all
Stf.

2.2.2 Activities of DPS & ICT Section
Activities of DPSS

1 Engaged ifPlanning, organizing and execution of GIS related works

1 Digitizing, preparation and printing of different types of thematic maps.

1 DPSS is responsible for storage, maintenancesandrity of database on soil and
| and resources and other informationds.

Major type of works done by DPS Section

1.GIS related
2.ICT related
3.0thers

1. GIS related

1 Preparation of geceferenced and gegarojected database
1 Map Preparation & Printing
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2. ICT related
Server & LAN management
1 Proper monitoring, maintence and trouble shooth¢he server and internet related
devices (server, router, bandwidth controller, switch etc.) of SRDI.
1 At present there are 102 internet connections in SRDI head office.

Data Processing & Uploading

1 Soil Chemical data are generalized, processed andrpcefoa uploading

1 This uploaded data is used for Online Fertilizer Recommendation System (OFRS)
software

3. Others Technical Support
a. Updating of Online fertilizer Recommendation Software (OFRS)
1 Updating the crop list for OFRS along with fertilizer application methods following
Fertilizer Recommendation Guide 2018.

b.Technical assistance for BBS

1 Technical assistance and necessary support provided for sharing GIS meta data and
developing the wbsite (www.gis.gov.bd) for Bangladesh Geographical Information
System Platform (BGISP) organized by BBS.

1 Technical assistance and necessary support provided to BBS for developing climate
change and disaster statistics.

b. UpazilaNirdeshika Survey
1 Chandina pazila Nirdeshika updating survey has been done and draft soil map has
been prepared

Hardware maintenance atrdubleshootindor different computer of SRDI head office.
Updating the crop list for OFRS along with fertilizer application faltewing Fertilizer
Recommendation Guide 2018.

e. Technical assistance and necessary support provided to prepared different on demand
report for MoA, BARC and others.

f. Involved in the innovation activities of SRDI.

oo

g. Technical assistance provided to the stuslestientists other visitors for research
purpose.

h. Programme implementation:
A promnamme ANAAssessment of Cultivated Lanc
Remote Sensing and Upazil aNirdeshi kaohas &
&1 CT section.
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Map Preparation & Printing

AGROECOLOGICAL REGIONS
BANGLADESH
L)

£ . - » -

T T e TR N T
L 1

1 ernnnthand digs

45



i

St 00

b
Hon Y e
H n h —:
i § e
___ I TR L
n it % i
A ~u—n i H
__..r : _ oo
* — o .: [
ﬁ ‘% — ' L] i
n o1 ! "— “m i
~ (L] T
3 1 : —n_— H 1
T? . 1) 2 12
.— s — u Se ot
: ST
¢ LB Eit : w
ms..“ _._. B
I “ m “ u “ SERE SEANEL
m:m:: " .-:: mzm:::—; 1
i RIHU LRI .m..:_m ..:::u.“_.m:
?::::.. ofk sHiEtEe Rt oo D RREEEE#)
2 3 i
_ ' jun .““ .“:x.mz:_.::_““m:“
3 R
141 o i
* . w.“:m“m_rrm““m.““.mmmm:rm..““.",
Wit SR U SASE R
o JEHETERE S00 BEORdesd s bei b entiadn)
gt b byrivtlirn
_:. 11t :-. | __— T
o i
—:-: [ Lo T T T I
ffls il Bdle el b
1l PR Bl ol st
g3 oo 1w 1w
Nl I % BESs o1t s 1t o
Y PN NNy b wS R
{ UL U TR )
—-——:m:—.. [ ' feee}
11l 1 1) v I el

Rl

LOTT Y

lap

Data processing & uploading for OFRS.
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Updating data base forFRGzozal_
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Updating of SOLARIS software

 Welcome to the SOLARIS-GIS (Version 2) X

50 LARIS'GIS Version 2

Soil & Land Resource Information System

Developed by

( | g Center for Enwronmental
House 5, Road 23/C, Guisha 01, Dnaks-1212,B

50



SOULARISGS V2 - Archizp
e Edt View Bcobmas Inset Selection Gecprocessng Customee

IBES L EB X0~ $-1mm viZ
Q@ ien E-EINOFEZASS
Bles =
famnn\mn Susfoce Weles Beceion
B timpQasshedinalyss Sci Growp
Avadable Mosture
Q) SOLARISGIS V2mud - Archap
Fie Edt View Bookmais Inset Selection Geoprocessng Customize | SOLARS | Windows Help
D@8 L 38 x 70 d- i e
QA0 €9 E-5IN0E LSS ) Consibiy
ble OF Contents. 3 x [ S
‘.::@98 <] Top Soil Nutrient Status
= = Dranage Characteistics o S il ks i Crann}
= (3 D:\SOUARSIData\SRDLmdb o 30 Nt e Do
B thlmpClassifiedAnalsis Environmental Hazards
Nutnent;/Festiizer Recommendation

51



L

PR

L

RIS

T

52



Digital Map application

fofoere wwfea STaIan=a
IR (NNOTE YFSH S2)

mmmmmmmwmmmm
2 SONIRE WOT(RNUERERTS TR 5 ;R yds WIIws S/ W
mcws 1-43450000-2017
N8 (e fera sos trwiae s ey o5 WSl e 53 v
Suy= TSONNES, vl o

dikarim2005@gmail com Switch account S

The name, emadl, and photo associated with your Googie account will be recorded when you
upioad files and submnit this form

* InGCates reQuited Question

WIS o1
TTI=

TS

TR Ao Saww WS,
TR SIR,

PR WA NG, T2 |

WAL R

Your saraywer

Your answer

53



2.2.3 Activities of Cartography Section

1. Map Digitizing:

Name of ma|JName of Upazil a Map Sq Nes:

A) Soil and LarnrnManda, Gafargaon, Netrok 1:500| 19
Dighinal a, Purbodhal a, N
Mehendi ganj, Birol, Mo
Hati bandha, Burungamar
Ni amat pur, Gopalpur

B) Mouza Wi se UManda, Gafargaon, Netr ok 20
Dighinal a, Purbodhal a, |
Mehendi Bamjol , Monohar
Hati bandha, Burungamar
Ni amatpur, Gopal pur, Pg

C) Union Map Gongapur, kut ba, Bar onm 15
Padumshahar, Muktinage
Al ok jAmgrair,par a, khamar p
Vor ot khali, Bonarpar a

D) Union Mauza|Gongapur, kut ba, Bar onm 15
Padumshahar, Muktinage
Al okjhari, Angarpar a, k
Vorot khali, Bonarpar a

E) Physiograp&dyBurhanuddin , Khanshan 3

F) Location MagMeherpur Sadar, Jessor|{ 1:10,0 21
Manda, Gaf argaon, Netr ok
| a, Purbodhal a, Nechhar ¢
Mehendi ganj, Birol, M ¢
Hati bandha, BuruKgéamai
Ni amot pur, Gopal pur

G) Others Map Soil Acidity Map of Ba 1:10, 4 3
of Sylhet, AEZ Map of

2. Map Drafting:

Name of map Upazil a Name Map Sd Nos

a) Soil and Land/JhinaRgmagati, Kalapa| 1:50, 4

3. Map Checking & Correction:

Name of map Upazila/ Unio Map Sc| Nos
Various Ma Various Upazila Map 1:500q 35
PlVarious Union Ma p 1:500Q 12

4. Map Printing:

Name of map/Upazila/ Union Map Sca|N

0s
Soahd Land form|Various Upazila and 1:500qQ 40

5. Area Calculation:

Name of ma Upazil a Name Map ScgNos
a) Soil and LgVarious Upazil a And 1:5000| 19

6. Collection of basematerials

Name of mat Of fi ce Name Di str Nos.
Small Area At| Coll ected from Bangl 3 6 4 6 4
(BBS)
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7.Provide Cartographic Support to the SRDI activities, beneficiary Organization,
Research Institute and Universities.

Work Plan for 202425

1. Collection of new base material as per demand of SRDI.
2. Ensure Cartographic Support as per demand of various section and divisions of SRDI.
3. Collaborating Work with SOB, LGED, BBS, and SPARRSO will be increase.

2.2.4 Publication and record section

Publication and Record Section of the Training and Communication Division is responsible for
printing, publication and distribution of soil survey and other technical reports and their overall
maintenance, to keep liaison with outside agencies for the above mentioned purpose and to
assist the authority in technical & administrative support on different aspect.

Radio Talk

U A good number of officers participated at Radio talk in different agri@allaspects at
Bangladesh Betar.

U Publication and Record Section communicated with Bangladesh Betar and proposed
names of officers with titles of radio talk to be telecasted in collaboration with AlS.

Achievement
U Collections :
- Book/Journal/Report 20 cags
a) Prepared Proposal of Nomination for

- Bangabandhu National Agriculture Award
- Bangamata Begum Fazilatun Nesa Mujib Award
- Bangabandhu Public Administration Award
- Independent Award
- Ekushe Award
- UN Public Service Award
-Begum Rokeya Awardtc.
b) Prepared Proposal of Nomination for Betar Kothika

c) Distribution :
- Poster 35 copies

d) Reader ServicedProvided library services for 100 readers.
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2.3 Upazila Nirdeshika Cell
Upazila Nirdeshika Cell

Three hundred and eighty reports of Upazila Nirdeshika have been updated till June 2023 with
a series of coordinated efforts such as séatailed soil survey for updating of relevant maps,
collection of land quality and soil charactegstidata, soil sample collection for laboratory
analysis followed by report writing with the processing of relevant updated data generated
during field survey and laboratory analysis. SRDI scientists engaged in district offices usually
conduct the soil supy and prepare draft report for respective surveyed Upazila. Editing of the
report is done initially by divisional head (Chief Scientific Officer) who supervise survey based
soil mapping and finally by the editorial board acting particularly as the ap@atherity of
Upazila Niredeshika publication. The activities involved in the Upazila Nirdeshika updating
system can be expressed as a fahart (Figure 1).

The entire activity is coordinated by Upazila Nirdeshika Cell of SRDI Head Office, Thirty
Five uplated Nirdeshika has been published during the period of2028 under revenue
budget of SRDI (Table 1).

Table 1. List of updated Land and Soil Utilization Guide (Nirdeshika) Published
During the financial year 20232024

SL. Name of oUpazlipldat edgName of Respec
Nirdeshi ka

1 Del duar Tangai l
2 Bhairob Ki shoreganij
3 Ni ki Ki shoregan]j
4 Austogram Ki shoreganij
5 Mohongan|j Netrokona
6 Gaf argaon My mensi ngh
7 Sonai mur. Noakhal.
8 Mot hbari a Pirojopur
9 Doul at khan Bhol a
10 |[Kul aur a Moul vi bazar
11 |Doarabazar Sunamgan,|j
12 |[Durgapur Netrokona
13 |[Komol nagar Laksmipur
14 |[Bhedorganij Shariatpur
15 |Titas Cumil |l a
16 |[Bagharpar a Jessore
17 |Abhoynagar Jessore
18 [Savar Dhaka
19 [Netrokona Sadar Netrokona
20 |[Louhajang Munshiganj
21 |[Nagar kanda Fari dpur
22 |Faridpur Sadar Faridpur
23 |Shibpur Nar shingdi
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24 |[Mirzapur Tangail

25 |[Muksudpur Gopal ganj
26 |Bondor Narayanganj
27 |Hazi ganj Chandpur

28 |[Raninagar Noagaon

29 |Bel kuchi Sirajganj
30 |[Boraigram Nator e

31 |[Hati bandha Lal monirhat
32 |[Patgram Lal monirhat
33 |Jessore Sadar Jessore

34 |[Charghat Faridpur

35 |Faridpur Pabna
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Chapter 3: Activities of Field Offices

3.1 Updating Upazilas Land and Soil Resource Utilization Guide (Upazilas
Nirdeshika) through Semidetailed Soil Survey

Introduction

Upazila Land and soil Resource Utilization Guide (Upazila Nirdeshika) developed through semi
detailed soil survey is one of the basic tools usedofal agricultural planning. Commencing

from 1986, first round publication of dalie 459 Upazila Nirdeska was completed by June 2002.
Following that updating programme of Upazila Nirdeshika has been taken and conftihaed.
guide broadly comprises land and soil characteristics, land use, hydrological and agro climatic,
soil fertility, agricultural constrais and potentialities of the concerned Upazila. As our
agricultural lands are decreasing due to urbanization, industrialization and construction of new
settlements, the need for planning and execution updating the Nirdeshika programme has arisen.
As a resit, SRDI carrying out a programme to update previous data for developing realistic
agricultural planning. Other than resoutz®sed planning tools, the Nirdeshika also guides the
user to make fertilizer recommendations for crops. To mitigate upcomingrodpadl in agriculture,

rational use of soil and land resources is of prime importance. Therefore, the programme has been
launched with the following objectives.

Objectives

To update the land, soil and land use database for local level agricultural dex@lopm
planning.

To update the soil fertility database.

To accommodate the changes due to infrastructure developments (roads, homestead,
embankments etc.).

Methodology

Base Materials: Existing Upazila Soil and Landform Map (1:50,000), aerial photographs of
approximate scale of 1:25,000 of 1:30,000, topographic maps (1:50,000), DLR maps (1: 63,360)
were used as field base maps.

Methods: Based on recent aerial photo interpretation a photo interpretative Soil and Landform
Map was prepared with help of existingeo The map consists of legend depicting soil mapping
unit(s), land type, Mrittika Dal (Soil group), drainage class etc.

Ground truthing was done through validating mapping unit, land, soil information following
regular traverse and grid as required byiséetailed survey.

Soils were examined as often as necessary along traverse lines. For each 200 hectares of land, one
composite soil sample was collected. The sampling intensity was increased as and when necessary,
according to the complexity of the mapgianit.

Composite soil samples are collected from adjacent to or possibly nearer points of previous
sampling sites with GPS reading so as to compare the changes of nutrient status due to intensive
cultivation.
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Mini pits were opened and described as an@mwhecessary. Soil samples were also taken in
correlation boxes (if necessary) from identified Mrittika Dal for use as reference for soill
correlation. During soil sample collection, information on inundation depth, cropping pattern,
constraints for agrictural development etc. were collected through conversation with farmers.

Collected composite soil samples were analyzed in the laboratory and updated Upazila Nirdeshika

was prepared through assembling field information and laboratory data.

Table. Progres of Upazila Nirdeshika Updating

Field Survey Map finalization Draft Report Preparation Final Report Preparation
Target | Achievement Target | Achievement Target | Achievement Target | Achievement
Divisional Office, Dhaka
Goalanda Goalanda Shariatpur Sadal Shariatpur Sadar| Companiganj Nagarkanda
Tungipara Tungipara Haimchar Haimchar Muksudpur Muksudpur Muksudpur Muksudpur
Jhenaigati Jhenaigati Nakla Nakla Sherpur Sadar| Sherpur Sadar| Vedargonj Vedargonj
Nikli Nikli Nikli Nikli Nikli Nikli Nikli Nikli
Bhairob Bhairob Bhairob Bhairob - - - -
Austagram Austagram Austagram Austagram - - - -
Kuliarchar Kuliarchar Kuliarchar Kuliarchar Kuliarchar Kuliarchar - -
Matiranga Matiranga Matiranga Matiranga - - - -
Manikchari Manikchari Manikchari Manikchari - - - -
Sarishabari Sarishabari Sarishabari Sarishabari - - - -
Nesarabad Nesarabad Nesarabad Nesarabad Nesarabad Nesarabad Nesarabad Nesarabad
Manikganj Manikganj Sreenagar Sreenagar Lauh-ajong - - -
Sadar Sadar
Iswarganj Completed Muktagacha Completed Goforgaon Going on Mohongonj Completed
Nalitabari Completed Gouripur Completed Mymensingh | Going on Netrokona Completed
sadar sadar
Narsingdi Narsingdi shibpur Shibpur shibpur shibpur Shibpur Shibpur
Sadar Sadar
Karimganj Karimganj As associate -
Atpara Completed Purbadhala Completed Atpara Going on Purbadhala Going on
Shakhipur, Completed Ghatail, Draft completed | Ghatail, 20% Delduar, Completed
Melandah Bashail (Digitization Bashail completed Mirjapur
require)
Gouranadi Compleated - - Barishal Sadar| In process - -
Bhandaria Compleated - - - - Mathbaria Compleated
Razapur Compleated - - - - - -
Dasmina Completed Mirzaganj Completed Mirzaganj Completed - -
Kalapara Completed - - Bauphal In process - -
Tajumuddin Completed - - - - Borhanuddin | Compleated
Doulatkhan In process - - Doulatkhan In process
Divisional Office, Chattogram
Sadar Completed Nabinagar Completed Nasirnagar Completed Derai Editing
Adarsha Sadaj Completed Sonaimuri Completed Sonaimuri Completed Sonaimuri Completed
Chatkhil Completed Borkall Ongoing
Ranguniya Completed Mirsarai Completed Mirsarai Completed Mirsrai Completed
Divisional Office, Khulna
Rupsa Rupsa Avoynagar Avoynagar Rupsa Rupsa Avoynagar Avoynagar
Fakirhat Fakirhat Dumuria Dumuria Fakirhat Fakirhat Dumuria Dumuria
Ramgati Ramgati Sadarpur Sadarpur Sadarpur Sadarpur - -
Rajbari Sadar | Rajbari Sadar | - - - - - -
- - Damurhuda Damurhuda - - Damurhuda Damurhuda
- - Baliakandi Baliakandi
P Pangsha Meherpur Sadar| Meherpur Sadar Gangni Meherpur Meherpur
angsha G .
angni Sadar Sadar
Bhandaria Bhandaria Potuakhalbadar | Potuakhalbadar | Bhandaria Bhandaria PotuakhaliSadar [PotuakhalSadar
Batiaghata Batiaghata Babugonj Babugonj Batiaghata Batiaghata Babugonj Continued
Divisional Office, Rajshahi
Godagari completed Paba completed Paba Going On - -
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Field Survey

Map finalization

Draft Report Preparation

Final Report Preparation

Target Achievement Target Achievement Target Achievement Target Achievement
Godagari completed - - - -
Chapai sadar | completed Chapai sadar completed - - Volahat Completed
- - Nachol Sent to CSO
Sherpur,Khalu| completed Sherpur, Khalu | Completed Fulsori Completed Kosba Completed
Charghat Complete Charghat Complete Charghat Complete Charghat Complete
Faridpur Complete Faridpur Complete Faridpur Complete Faridpur Complete
Tarash Completed Belkuci Completed Belkuci Completed Belkuci Sent to PSO
Atrai Completed Atrai Completed Bagatipara Completed Bagatipara Completed
Divisional Office, Rangpur
Nawabgan; Nawabganj Nawabgan; Nawabganj Dinajpur Dinajpur Domar Domar
Sadar Sadar
Rajarhat Rajarhat Hatibandha Hatibandha Hatibandha Hatibandha Bhurungamari | Bhurungamari
Divisional Office, Sylhet
Companiganj |Companiganj Companiganj Companiganj - - - -
Zakiganj Zakiganj Zakiganj Zakiganj Dharmapasha | Dharmapasha| Doarabazar Doarabazar

Major findings of Goalanda Upazila, Rajbari

i) Total are

al4987 ha

i) Total sample colleted30

iiiPhysiography& AEZ codeActive Ganges Floodplain (10)

iv)Major landtype-Highland, Medium Highland, Medium Lowland, Lowland

v)Major soil group Sara, Gopalpur, Rayna, Katra, Ishwardi, Muladi, Mehendiganj, Ganger Poli,

Ganger Bele

Changes in Land Type (for floodplain, piedmont and terrace area)

Land typ| PrevibDua% Prsep202 % i ncre Possi
Ar ea % Ar ea % decrea reasao
Hi ghl and 1397/ 9.3 1132 7.6 1.7
Medi um High| 4609 30. 3870 25. 5.0
Medi um Lowl{ 3430 22. 3202 21. -1.5
Lowl and 764 5.1 732 4 . 8 -0. 3
Mi scel l aneo| 4787 31. 6051 40. +8.5
Tot al 1498 100 1498 100
Changes in Land Use
Land Use|lLand Previl®®d Pregemt2 3) % i ncr ¢
Ar ea % Ar ea % decr ea
l1Sar ijaHieeamar - - - 1500 10 -
2Sar iTs-hdaman - - - 980 6.5 -
3. GadmT.e Aman - - - 420 2. 8 -
4 . PJeuyFagi| o w - - - 2350 15. 7 -
5. Qa+lel ow - - - 480 3.2 -
6 Sar JuiFe | ow - - - 1420 9.5 -
7PeyBgfFel ow - - - 210 1.4 -
8BorFoal-d wWAma - - - 46 0.6 -
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9Sar iBaldarml!| o - - - 280 1.9 -
10BofFoal-Bavl ow - - - 60 0. 4 -
l1BadaFna l-Bavl o - - - 350 2.3 -
12. R. veget g - - - 225 1.5 -
Kh.vegetabl €

13. Other (crg - - - 125 0.8 -
14. Mi s c - - - 6501 43. 4 -
Tot al 14987 100. -

Major findings of Tungipara Upazila, Gopalganj
i) Total area12,724 ha
i) Total sample colleted94
iii)Physiography & AEZ code
U Ganges Floodplain (12)
U Meghna Estuarine Floodplain (19)
U GopalganjKhulna Bils (14)
iv) Major land type Highland,Medium Highland, Medium Lowland, Lowland, Very Lowland

v) Major soil groupSara, Gopalpur, Ishward, Ghior, Ganges poly, Magra, Kotalipara, Rajoir,

Harta, Satla

Changes in Land Type

Land t Previous ( Present % i ncr Possi bl e

Ar e a % Ar e a % decre

Hi ghl an 935 7. 35 107¢ 8.4¢ 1.11 |[MHL convert

Medi um 2678 21.0{ 1857 14.9 6.5 (Pue to Il andf

Hi ghl an soil/sand f
orchard and

Medi um 2795 21.9¢ 28571 22.4 0.49 MLL, LL, VLI

Lowl and due to boro

Lowl and| 2982| 23.41 3084 24.2 0.79 [[Isheries

Very | o 1577 12.3¢ 1863 14.6 2.26

Mi scel | 1757 13.8] 19947 15.48 1.85 |[Due to I ncr
settl ement

Tot al 12724 100 1272 100

Change in Land Use (for floodplain, piedmont and terrace area)

Land Use 2010 (year) 2024(year) % increase(+) Possible
Area (ha)| % | Area(ha)] % decreasej Reasons
Boro (HYV)-F-F 5610 44.09 6682 52 51 8.42 (+) 2)Increases
Rc- Mixed B Aus & Aman 881 6.92 302 237 4.55¢) Boro rice
Rc- J/B Aus- F 877 | 689 | 506 3.08 2o1¢) | Sultivation
Rc- J-TA 802 6.30 947 744 1.14(+)
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Boro(HYV)-F-TA 780 6.13 856 6.73 0.60(+) due to high
Boro (HYV) - B Aman- F 770 6.05 132 1.04 5.01€) yield
Rc- B Aman- F 283 2.23 225 1.77 0.46() 3)increases
RV - KV 266 2.09 483 3.80 1.71(+) | fisheries and
Mustard- Boro- TA 480 3.77 517 4.06 0.29(+) vegetables
Others Cropping Pattern 218 1.72 82 0.64 1.08¢)
Miscellaneous 1757 13.81 1992 15.66 1.85(+)

Total 12724 100 12724 100

Foot noteRc-Rabi Crops, FFallow land, B AusBroadcast Aus,-Jute, HY\fHigh Yielding
Variety, RV- Rabi Vegetables, K\VKharif Vegetables

Changes in Settlement area increament:

Settlement Area 2010 (year) 2024 (year) % increase(+)/| Possible
Area (ha) % Area (ha) % decreasef Reasons
Settlement 979 7.69 1245 9.78 2.09 (+) 1) Over
population
growth

Major findings of Jhenaigati Upazila, Sherpur

i) Total area 20,839 ha.

i) Total sample collectedL33.
iii) Physiography & AEZ codeNorthern and Eastern Hills (29), Northern and Eastern Piedmont
Plain (22), Old Brahmaputra Flood plain (9).
iv) Major land type High Land, Medium High Land, Medium Low Land, Low Land.

v) Major soil group Kulaura, Borolekha, Ghushgao, Sreemongol, Gajni, RMiaaisi, Vugai, Ramnagar,

Jhenaigati, NannRritimpashaMonu, Nalitabarj Tajpur, Sonatola, Silmondi, Ghatail, |[Be.

Changes in Land Type (for floodplain, piedmont terrace area)

Land type Previous (2008) Present (2023) % increase/ Possible reasons
Area (ha) % Area (ha) % decrease

Highland 8,888 42.62 7,844 37.64 -4.98 New Settlement,
Infrastructure etc.
occupied the high
land, Top soil selling.

Medium Highland 8,101 38.87 8,350 40.07 +1.20

Medium Lowland 2,137 10.25 2,049 9.83 -0.42 Decrease of

Lowland 294 1.41 250 1.20 -0.21 inundation depth.

Miscellaneous 1,419 6.85 2,346 11.26 +4.41 Increase of
Settlement

Total 20,839 100.00 20,839 100.00
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Changes in Land Use in different Land type

Land Use Land type Previous (2008) Present (2023) % Possible

Area % Area % increase/ | Reasons
(ha) (ha) decrease

Natural Mixed Forest (Shal, HL 2,397 11.5 1936 9.2 -2.2

Gojari, Mehoguni, Akashia etc.

Annual (Pineapple, Sugarcane, HL 158 0.76 175 0.8 +.04

Kasaba, Zinger, Termaric,

Aroid, Lemon)

R. Vegetable K. Vegetable: HL 631 3.03 1,286 6.2 +3.17

RC-F-T. Aman HL, MHL 556 2.67

F- T.Aus T. Aman HL, MHL 1,532 7.35

RC-Boro-T. Aman HL, MHL 152 0.73

RCiT.Aus-T. Aman HL, MHL 142 0.68

Maize /WheatAus-F HL, MHL 190 0.9

R. Vegetablé Boro-F-T.Aman HL, MHL 1,143 55

Boro- T.Aus- T. Aman MHL 990 4.75

Mustard Boro- T. Aman MHL 1,051 5.0

Boro- F- T. Aman MHL,MLL 10,420 50.0 11,416 54.7 +4.8

F-F-T.Aman MHL, LL 656 3.1

Boro-F-F MLL, LL 2,436 11.69 695 3.3 -8.39

Others 345 2.0

Miscellaneous 1,425 6.84 1,946 9.3

Total 20,839 100.0 20,839 100.0

Major findings of Kuliarchar Upazila, Kishoreganj

i) Total ared 10,252 ha
i) Total sample colleted 63

iii)Physiography & AEZ code
i Brahmaputra Floodplain(9)

U MeghnaFloodplain(16)
iv)Major land type

U Highland

i Medium Highland

i Medium Lowland

U Lowland

i Very Lowland
v)Major soil group

Sherpur
Sonatola
Silmondi
Dhamrai
Ghatail
Homna

et entiN ent-B ant N et i @
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0 Fuldi
U Tengarchar

Change in Land Type

Land t Previous Present [%i ncr Possi bl e
Ar ea % Ar ea % decr ¢
Hi ghl and 2060 20. 0] 235| 22. 2. 83 |MHL converte
Medi um H 8. 68 andiill wit
4322 42.1 343| 33. making new
settl emern
Medi um L 1366 13. 3 146| 14. 0. 98MLL, LL VLL
Lowl and 397 | 3.87 497 4.8/ 0.98] '° pelo cul
Very | ow 185 1.80 285 2.7| 0. 98
Mi scell al] 1922 18.7 222| 21. 2. 92 |Dbue to Incre
Tot al 1025/ 100.]1024100.
Change in LandUse (for floodplain, piedmont and terrace area)
Land Use 2010 (vy 2024 (ye % Possik
Ared % Ared % i ncrea Reasor
(ha) (ha decr#a
T. AmRaBwo r o 2015 19.( 4835 47.1 27.51(|2) 1Incr
Aus/-Rabie crop/ 146¢ 14.] 800 7.8 6.5 (|Boro ri
BorFml | ow 14624 14.7 300 2.9 11.33|cultiva
Aus/-TuArmRabi | 989| 9.6 650| 6.3 3.31(|{to high
Au-s. Amaanl | ow 741 7.2 250| 2. 4 4. 79 (
T. ATsAmRabi c| 262| 2.5 100 0.9 1.58(|3)!Incre
Others Croppi|] 1399 13.{( 1095 10.64 ()2.9|fisheri
Mi scell aneous 1924 18.] 2222 21.4 =2.92 |vegetab
Tot al 1025 100.] 1025 100.

Changes in Settlement area increament: (Data should be provided both in MS Word &
Excell sheet)

Settl emen 2010 (ye 2024 (ye % Possi
Area ( % Ar ea % i ncreal Reaso

decr¢a
Settl eme 1486 14. . 1786 17.4 2.93 l1PDver
Tot al 10252 102572 popul &
gr owt

Major findings of Gournodi Upazila, Barishal

i) Total areal4,417 (ha)

i) Total sample colleted32

iii)Physiography & AEZ codeLow Ganges River Floodplain (12), Old Meghna Estuarine
Floodplain (19)

iv)Major land type Highland, Medium Highland, Medium Lowland, Lowland
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Vv)Major soil group Sara, Gopalpur, Kalbadar, Hijla, Muladi, Mehendiganj, Batajor, Uzirpur,

Magra.
Changes in Land Type

Land tyPrevious S Present % Possible r
(2024) incr g
Ar ea % Ar ea % decr €
Hi ghl and 803 5.6 947 6.6 +1.0 Beetle |l eaf
Medi um H 6,679 46. | 6, 49| 45. 1. 2 because of
Medi um L 2,787 19. ] 2,75| 19. -0. 3 return, Cul
Lowl and 527 3.7 426 3.0 -0.7| converted in
garden, or ¢
settl emenrn
Mi scel |l a 3,621 25. 3,79| 26 +1. 2 Gain of ar
homestead ga
and sett | ¢
Tot al 14,41 100 14,41 100
Changes in Land Use
Land Use Gournodi % Possi
Previous Present Sul incre reaso
(2007) decr e
Ar ea % Ar ea %
BorFoal {Tow Aman 5,78¢ 40. 6, 54 45 . 4 +5. 3
Rabi i@éagri f Vi 337 2.4 547 3.8 +1. 4
RdJut eMAAman 893 6.2 1,02 7.1 +0. 9
Bet el |l eaf 466 3.2 1,13 7.9 +4 .7
BorFoal {Faaw | ow 1,061 7. 4 1,18 8. 2 +0. 8
Ot her s 2,251 15. 184 1.3 -14. 3
Mi scel l aneous 3,621 25. 3,79 26. 3 +1. 2
14,41 100 100.

Major findings of Manikganj Sadar Upazila, Manikgan|

i) Total area21515 hectare
i) Total sample colletedl18

iii) Physiography & AEZ codeBrahmaputra Floodplain (7,8,9), Ganges River Floodplain (12)
iv) Major land type Medium high land, medium low tal, low land
v) Major soil group Melandaha, Dhamrai, Savar Bazar, Sonatala, Silmondi, Sara, Gopalpur,

Ishwardi, Ghior, Sandy alluvium of Brahmaputra, Silty alluvium of Brahmaputra

vi) Major land useMustard- Boro - Fallow, Lentil/Mustard/WheatT.Aman, Boro- Fallow -
Fallow, Tobacca Maize- Fallow, Rabi vegetable&Kharif vegetables, Black graimTobaccoi
Maize, Mustard / MaizeBoro, Boroi Fallow- T. Aman

Changes in Land Type:

Land type 2015 (Yqd 202 3¥ear| % incr Possi

Ar ea % Ar ea % decre reasao
High | and 589 2.8 699 3.2 0.4
Medi um high | a 3599 16. 3424 15. -0. 8
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Medi um | ow | an 8866 41. 8279 38. 2.7
Low |l and 2861 13. 2605 12. 1.2 Settl e
Very low | and 106 0.5 - area h i
Mi scell aneous 5494 25. 6508 30. 4.7 increas
Tot al 2151 2151
8 . 3.2 ;
Land Type % in 2015 Land Type % in 2023
= High land = High land
= Medium high land = Medium high land
Medium low land Medium low land
13.3 Low land Low land
41.2 0
= Very low land 12.1 38.5 = Very low land
= Miscellaneous = Miscellaneous

Changes in Land Use:

Land usel LandqPrevious Present (42% inchn Possi
typeArea % Area % decre reasd
Must-8odBal | (MHL 1779 8.3 1245 5.8 2.5 |Land
Must-8odBal | (MLL 5454 25 4310 20. 5.3 |pattenrn
Must-8oamBal | (LL 966 4.5 735 3.4 1.1 |been
Lentil/ Must {MHL 1676 7.8 1732 8.1 0.3 [changg
T. Aman due t ¢
Borkbal FoaM | ol ML L 3271 15. 3145 14. -0. 6 Cha_nge
BorbBal FFaM | oL L 1895 8.8 1325 6.2 2.6 |So€el o0
BorbBal FPaM | o/|VLL 106 0.5 86 0.4 -0.1 econo
Tob aicMao e | || ML L 141] 0.7 135| 0.6 0.1 | condi
Rabi veBbanalilHL 589| 2.7 675]| 3.1 0.4 of 1
vegetables peopl
Rabi ve®éataal MHL 95 0. 4 135 0.6 0.2
vegetabl es
Bl ac ki Tgorbaarc c| MHL 49 0.2 58 0.3 0.1
Mai z e
Mustar d-Blordg MHL 744 3.5 3.5
Mustar d-Blordg ML L 785 3.7 3.7
Boridal i Tow Am|MHL 460 2.1 2.1
Mi scel |l aneol 5494 25. 5945 27. 2.0
2151/ 100 2151100
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Land Use % in 2015

= Mustard - Boro - Fallow

= Mustard - Boro - Fallow
Mustard - Boro - Fallow
Lentil/Mustard/Wheat - T.Aman

= Boro - Fallow - Fallow

= Boro - Fallow - Fallow

= Boro - Fallow - Fallow

= Tobacca; Maize- Fallow

= Rabi vegetables -Kharif vegetable

= Rabi vegetables - Kharif vegetabl

= Black grant Tobacco Maize

= Mustard / Maize -Boro

= Mustard / Maize -Boro

Borog Fallow T. Aman

Land Use % in 2023

= Mustard - Boro - Fallow

= Mustard - Boro - Fallow
Mustard - Boro - Fallow
Lentil/Mustard/Wheat

- T.Aman
= Boro - Fallow - Fallow

2.1

27.6

%

35
0.3
0.6

31lo6

= Boro - Fallow - Fallow

= Boro - Fallow - Fallow

3.4 Tobacca; Maize-

Fallow

= Rabi vegetables -Kharif
vegetables

= Rabi vegetables - Kharif
vegetables

= Black grant Tobacco
Maize

= Mustard / Maize -Boro

8.1

0.4

= Mustard / Maize -Boro

Miscellaneous

Major findings of Iswarganj Upazilla, Mymensingh

i) Total area28,219

i) Total sample collected31

iii) Physiography & AEZ codeBrahmaputra Floodplain (7,9)

iv) Major land type HL, MHL, MLL, LL and VLL

V) Major soil group Sherpur, Sonatala, Tarakanda, Iswarganj, Silmandi, Lokdeo, Ghatalil,
Balina, Ghorargaon, Khalerchor, Silty Brahmapuatiavium, Sandy Brahmaputra alluvium.
vi) Major land useRovi veg- kharif veg., Borefellow-T-Aman, BoreAus-T.aman, Bore
Fellow-Fellow.

Changes in Land Type

Land type Previous (2013) Present (2023) % increase/ Possible reasons
Area (ha) % Area (ha) % decrease

Highland 11,175 39.6 11,102 39.34 -0.26 1. Increasing Trend Was
Medium 10,846 38.4 10,263 36.38 -2.03 | found at sector of
Highland urbanization, settlement
Medium 1,529 5.5 1,537 5.45 -0.05 | and highways overtime.
Lowland 2. MLL area converted to
Lowland 467 1.6 449 1.59 -0.01 | MHL due to less
VLL 483 1.7 483 1.7 00 |3r»] ?ﬁcdriggg. of commercial
Miscellaneous 3,719 13.2 4385 15.54 +2.35 fishing area.
Total 28,219 100 28,219 100
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15,000 m Previous (2013) Area (ha
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5,000 - Present (2023) Area (ha)
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Changes in Land Use:
L ardk e Land Previoug Present % Possi
Arei % Ar e % incrdg reas
(ha (ha decr e
R. vkgveg| HL 1,07 3.8 1, 41 5 +1. 2|Far me
Rabi -Fer o MHL , M 2,12 7.5 846 3 4.5 |ar e
T. Aman Il nt er
BofFd. AmaHL, MH 11, 2| 40 | 15,5 55 +15 |in ri
ML L cul ti
B o rAa-s HL , MH 2, 12 7.5 2, 8142 10 +2.5|for
T. Aman ensur
FFAus/-Jut|HL, MH 1,55 5.5 705| 2.5 -3 food
T. Aman secur
Rabi -cr oHL, MH 2,12 7.5 1, 17% 4 -3.5
Aus/-But efMLL
B o fF& ML L, Ll 4,21 15 1, 4 5 -10
VLL
Mi scel |l a 3,71 13.| 4, 3 15. +2. 3
Tot al 28, 100 28,4 100 -
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Previous (2013) Area
(ha)
1,072 2,126

11,285
2,126

28.21
\/1_,552
2126

3719/ 4213

H R.veg- K.veg

m Rabi crop -F
T.Aman

Boro-F-T.Aman

Present (2023) Area
(ha)
1,410 846 mR.veg- K.veg
15,520 m Rabi crop -F
28,21 _
; T.A
2,821 man
705 Boro-F-T.Aman
4,385 1,410 \_1,122

Major findings of Narshingdi Sadar upazila, Narshingdi

i)Total area21336 Ha
i) Total sample collected202
iii) Physiography & AEZ code

(a) Madhupur tract (28)

(b) Old Brahmmaputra Flood Plains (9)
(c) Meghna Flood Plain
iv) Major land type High land, Medium High Land, Medium Low land, low land and very low

land

v) Major soil group Saik, Kalma, Payg Khilgaon, Sonatala, Tengarchar, Silmondi, Shatnol,
Nraibagh, Fuldi, Bararchar, Khalerchar, Ghorargaon

Change in Land Type

Sl ope class/ |Previous/Present (|% incr|{Possible r
Area|% Area |% decrea
(ha)

Hi ghl and 1235(5.8(875 4.1 1.-¥(

Medi um Hi ghl

3494|16. 43030

Settl ement
14. 1 due to ind

2.-2( land urbani
Medi um Lowla|4041|(18. (3690 |17 1.-F(
Lowl and 5854|27. 45462 |25. ¢ 1.-B(
Very Low Lan(1035|4.9|875 4.1 0.-B(
Mi scell aneou|5677(26. (7404 34. ] +8. 1
Tot al 2133{100(21336/100
Change in Land Use
Previous Present % Possib
Land Use Area | % Ar e o i ncr e feasor
(ha ° decr e
Fruit orchards ({63 0. Agricul
| emon etc) 60 O'30 |l and tr
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Rabi vegetables (1086 |5.0 into n
potato/ cabbage/ ci 102 3.2 agricu
-Kharif vegetabl e -1.89 pupos ¢
Banana orchard 317 1.5 290 1.4-0.1

Robi -CubelaAilsan 587 2.7 350 1.2-1.55

Boribal-T oAvmam 2910 |13. 305 13.]-0.63
Must-Bodfoal | ow 4482 |21 460 20.]-0.1

Bori b-F 5062 |23. 555 23.]-0.18

Bor-B. Aman 1035 (4. 8 250 1.2 -3.65

Ot her s 117 0.5 63 0.3-0.25

Mi scell aneous 5677 |26. 740 34./-8. 08

Tot al 21334100 740| 100 |

Major findings of Atpara Upazila, Netrokona

i) Total area19,374 ha

il) Total sample collectedB2

iii) Physiography & AEZ codeOld Brahmaputra Floodplain (AEZ 9)
Sylhet Basin (AEZ221)

iv) Major land type High land, Medium High land, Medium Low land & Low land.
V) Major soil group Sunatola, Silmondi, Ghatail, Balina, Barhatta, Fagu, Terchibari.
v) Major land useBoro-Fellow- Fellow, BoreFellow-Taman, Rabi vegetableSellow-Taman

Changes in Land Type

. %
Previou Present incr Possible r
Land t) 1997) 2023) decr
Ar e a % | Ar ea %
Hi ghl and] 157( 8. 1570 8. - Land type ca
Medi um 722437, 725037. +0. ] digital ma
Hi ghl and
Medium L| 438422. 4108 21. 1. 4
Lowl and 343417. 345017. +0. ]
Mi scell al 276014. 299415, +1. 1
Tot al 19, 3/10Q¢ 19, 3] 10( 0.0
Change in Land Use
Land Use Land | Previo Presen % Possi
(Year 2 (Year 2 incr g reaso
Ar ea % Ar e % decr €
(ha
1. B-cerl dTama n HL , M| 5655 29.| 1129 58. +29.

71



2. Berldew!l ow LL, M 6663 34. 149 7. 7 -26. 1These o
3. Baarsd-Bellt leo| MHL |, N 2652 13. 166 8. 6 5. 1|changes
4. F-elluilewaman MHL, N 580] 3.0 660 3. 4 +o.4ﬁ;gagg§
5. FAlulsdWama& MLL, MH 542 2.8 699| 3.6 +0.8  serve
6. Rabi vege HL 522| 2.7 563[ 2.9 +0.2¢he cha
Mi scel |l aneou - 2760 14.] 299 15 +1. 3the soc
Tot al - 1937/ 100 193% 100 0 economi

of t he

Major findings of Shakhipur Uazila, Tangail

i) Total area 43,542 hectare

i) Total sample colleted232

iii) Physiography & AEZ codeMadhupur tract (28) and Brhmaputra Floodplain (9)

iv) Major land type High land, Medium high land, Medium low land and low land

V) Major soil group Tejgoan, Belabo, Noadd&erua, Salna, Vatpara, Chandra, Siata, Kalma,
Naga, Khilgoan, Karail, Sonatola, Shilmondi, Lokdeo, Hamidpur, Ghatail

vi) Major land useForest (Gajari, Akashmoni, Ukalyptus, Megium, Shal, Segun etc.), Natural
Bush, Perennial Fruits Orchard (Jackfruit,ida, Citrus, Guava, Boroi, Dragon fruits etc.),
Annual Plants (Pineapple, Banana, Ginger, Turmeric etc.), Rabi vegéatddiesif vegetables,
Rabi cropsAus/JuteFallow, Rabi cropAus/JuteT. Aman, FallowFallow- Kharif Vegetables,
Fallow Aus/Jutel. Aman, BoroFallow-T. Aman, Rabi cropgallow T.aman, Bord-allow-
Fallow, BoreFallow-Deep water rice

Changes in Land Type

Land typg Previous Present % incr Possi bl e
Area ( % Ar ea % decr e
High | and 26,47 61 25,87 59 () 2 |Homestead,
- - 4 others inf
Medi um Hi gkt 8,001 18. 8,620 20 (+) ddevel opment
Medium Low 4,361 10 4,033 9 - 1 flooding ¢
dur ati on
Low | and 1,69¢ 4 1,68¢ 4 0
Very Low | g 151 0. 3 0 0 )
Mi scel |l anec 2,859 6.6 3,329 8 (+) 1
Tot al 43,54 100 43,54 100
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Changes in Land Use in different Land type
Land Us| Land t Previous Present % Possib
Ar e a % Ar e a % incre reason
decr e
Forest High | 1,49 3.4 1,34 3.1() 0.3 Defores
Bush 3,78 8.7 2,52 5. 8¢() 2.9 Modern
Cultivat
Orchard 2,15 4.9 3,85 8.§§(+) 1 Hi gh v a
Annual f 3,03 7 4,56 10.|(+) 1 Hi gh v a4
R VKV High I 4,36| 10 5,58 12.({(+) 1 Hi gh va
F-KV hMieng'ln“( 982 | 2.7 120] 0.3() 2 I ntensi f
RGausHtHH ulMedium 2.53/ 5.8¢§ 2,10 4.8(¢) 1 I ntensif
F-KV land 982 | 2.7 542 1.79(+) 1| Intensi f{
F-aus fTjAU t 2535/ 5. ¢ 1,22 2.94(+) 3 I ntensi i
B-F-T A 9246/ 21.] 7,56 17.{() 3.8 Intensi/
Mu sB-T A 0 0 5,24 12.|(+) 1 I ntensi i
RCFT A 1,56 3.¢ 1,54 3.5¢() 0.1 Intensi
B-F-F Low | g 5,04 11. 1,26 2. 9¢(@) 8.7 I ntensi/|
B-F-D WR ViL 1,40| 3.7 452] 1.0( 2.2 Intensi
Ot her s Al | 1,99 4.¢ 2,29 5. 3(+) 0 MC
Mi scel | af Homest 2,85/ 6.¢ 3,32 7.74(+) 1 I nfrast:H
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Major Findings Gournodi Upazila, Barishal

i) Total Area 14,417 ha

i) Total SampleCollected 82

iiiPhysiography & AEZ codégsanges Floodplain (12) and Old Meghna Estuarine Floodplain (19)
iv) Major Land Type HL, MHI, MLL, LL

v) Major Soil GroupSara, Gopalpur, Kalbadar, Hijla, Muladi, Mehendigonj, Batajor, Uzirpur,
Magra

vi) Major Landuse Boro- Fallow- T. Aman

Changes in Land Type

Land ty Previous SUPresent Sul% incr Possibl ¢

Ar ea % Ar ea % decre
Hi ghl and 803 5.6 947 6. 6 +1.0 Cultivab
converte
Medi umHi 6, 67 46. 3 6, 49 45, ] 1. 2 h o me sgt aerada
Medium Ldq 2,78 19. 3 2,75 19. ( -0. 3 orchard
settl en

Lowl and 527 3.7 426 3.0 -0. 7
Mi scel l an 3, 62 25.1 3,79 26 . 3 +1. 2| Gain of 3
homest ead
orchard
settl em

Tot al 14, 4 100 14,41 100
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Changes in Land Use in different land type

Previous Survey Present Survey (2022) % Possible
Land Use (2007) increase/ reasons
Area (ha) % Area (ha) % Decrease
Boro- Fallow T. Aman 5,786 40.1 6,545 45.4 +5.3
Rabi Veg.i Kharif Veg. 337 2.4 547 3.8 +1.4
Rci Jute/Aus T.Aman 893 6.2 1,024 7.1 +0.9
Betel leaf 466 3.2 1,139 7.9 +4.7
Boro- Fallow Fallow 1,061 7.4 1,182 8.2 +0.8 i
Others 2,253 15.6 184 1.3 -14.3
Miscellaneous 3,621 25.1 3,796 26.3 +1.2
14,417 100.0 100.0

Major Findings of Bhandaria Upazila, Pirojpur

i) Total Area 15,443 ha

i) Total Sample Collecteds57

iii) Physiography & AEZ codésanges Tital Floodplain (13)
iv) Major Land Type HL, MHI, MLL

v) Major Soil Group Jhalakathi, Ramgati, Barishal

vi) Major Land useBoro- Fallow- T. Aman

Changes in Land Type

Prvious Su|Present Su,o/0 ]
Land ty i ncr e Pesible r
Area ( % Ar ea % Decr e
Hi ghl and |423 2.7 1450 2.9 |[+0. 2 Cultivabl e
Medi um Hi|j10, 150|65. 78233 53.4+12. 3|converted i
Medi um Ldg158 1.1]150 1.0 |+0. 1 homestead g
Mi scel |l a4, 712 30. 96578 42.7+12.0|/orchard and
Tot al 15, 443(100.15, 433100

Major Findings Rajapur Upazila, Jhalakathi

i) Total Area 16,433 ha

i) Total Sample Collectedr2

iii) Physiography & AEZ codeGanges Tidal Floodplain (13)

iv) Major Land Type HL, MHI, MLL

v) Major Soil Group Ramgati, Jhalakati, Barisal,Hogla, Betagi, Pirojpur,Polimati
vi) Major Land useF1 Fi TA, F-T.Aus- TA

Changes in Land Type

Land type Previous (2010) Present (2024) % increase/| Possible reason
Area (ha) % Area (ha) % decrease
Highland 320 1.9 195 1.2 0.7 Cultivable land
- - converted into
Medlum nghland 12049 73.3 10976 66.8 '6 . 5 homestead garden’
. orchard and
Medium Low land 173 1.1 120 0.8 -0.3 settlement
Miscellaneous 3,891 23.7 5146 31.2 + 7 . 5| Gainofareadueto
homestead garden,
orchard and
settlement
Total 16,433 100. 0 16433 100. -
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Changes in Land Use in different land type

Land Use Land type Previous (2010) Present (2024) % Possible
Area % Area % increase/ | reasons
(ha) (ha) decrease
1. RV-KV HL/MHL 93 0.6 115 0.7 +0.1
2. RG T.Aus HL/MHL 147 0.9 351 2.1 +1.2
TA
3. FT.Aus TA MHL 2335 14.2 2095 12.8 -1.4
4. RGF-TA MHL 620 3.8 3220 19.6 +15.8
5. FF-TA MHL 8843 53.8 5012 30.6 -23.2 Increased
irrigation
facility
6. B-F-TA MHL 72 0.4 157 1.0 +0.6
7. B-F-F MHL 235 1.4 121 0.7 -0.7
8.FF-F MHL/MLL 31 0.1 19 0.1 -
9.0thers HL/MHL 166 1.1 197 1.2 +0.1
***Miscellaneous | - 3,891 23.7 5146 31.2 +7.5
Total - 16,433 100. (16,433 100. (-

Major findings of Dashmina Upazilla, Patuakhali

i) Total area 30,287 ha

i) Total sample colleted99

iiiPhysiography & AEZ codeGanges Tidal Floodplain (13) and Young Meghna Estuarine
Floodplain (18)

iv)Major land type Medium Highland

v)Major soil group Bhola, Jhalakati, Barishal, Ramgati, Nilkamal, Polimati

Changes in Land Type

Land type Previous Present % i nchn Possible
Ar ea % Ared % decr e
(ha
Hi ghl and 235 0. 8 348 1.0 +0. 2|{Cul tivab
Medi um Highl an| 14, 3| 47 14, 3| 47 +0. 2|( MHL) <co
into hom
area
Medi um Lowl and 852 2.8 810 2.7 0.1 |MLL are
converte
MHL due
change i
depth
Mi scel |l aneous 14, 8 49. 14, 7| 48. -0. 4
Tot al 30, 2{100.] 30, 2| 100 -
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Changes in Land Use in different land type

Land Use|Land Previous| Present % Possi
Ar e a % Arei{ % i ncr e reasao
(ha decr g
1. -RCATA MH L 5,36 17. 590 1.9 -15. § Auprodug
2 . -TEATA MH L 2,14 7.1 7. 1|has decl
3. MH L 216 0.7 0.7]| product
RC(Chillil Gru uneven g
asspeal-TiAd¢ rain a
TA harvest
mons oo
4 . RC( Mun ¢/ ( MH L 4,15 13. 6,14 20. +6.6/ | mpro
TA l and U
5. RC(Chillil/ MHL 3,07 10.| 3,40 11. +1.2higher
GrasspealFTA |
6 . Wat éTlae | ¢ MH L 247 0.9 408 1. 3 +0. 4
7 .-FFBA MH L 2,41 8.2 +8.2 I ncre
8 .-FB MH L 324 1.1 +1.1 irrig
facil
9.-FFFA deep wW MHL 324 1.1 +1.1 Land
10. Wa t-eF me | MH L 162 0.5 +0.5 chang
11. Others HL/ MH 196 0.6/ 1,67 5.5 +4.9
Mi scel |l aneo - 14,8 49.| 14,7 48. 0.4 |Erosio
Tot al 34,8/ 100 34,8 100

*RC (Mungbean/ Cowpeab, Chilli-15, GroundnutlO, Grassped0, Mustards, Potateb,
Othersb)

Major Findings of Kalapara Upazila, Patuakhali

i) Total Area 47,194 ha

il) Total SampleCollected 179

iii) Physiography & AEZ codeGanges Tidal Floodplain (13)

iv) Major Land Type MHL

v) Major Soil Group Ramgati Jhalakati, Barishal & Ganges Katal Polimati

vi) Major Land useF-F- T. Aman, Robi cropsT. Aus T. Aman, F T. Ausi T. Aman,Robi
crops F-T. Aman

Changes in Land Type

Land typ Previous Present (Chang Possibl e
%
Area (|% Area (% ( %)
HL (Viti|406 0.9 780.0|1.7 92.1 l ncreasing
MH L 339005 |71.8/ 2768458, 7 18,3 |Urbanizatid
devel opment
Homestea 2298 4.9 |(4423.0d9. 4 92.4 |orchard, g:
Mi scell a10585 22.4/14307./30.3|35.16
Tot al 47194 100 (47194 (100
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Changes in Land Use in different land type

. % increase| Possible
Previous (2014) Present (2024) decrease reasons
Land use Land typ
Area o Area o
ha) | * | (ha) | %

Price and demand of
1.Rabi Vegetables vegetables is higher.
Kharif vegetables MHL 00 | 381 | 08 08 Availability of improved

variety.
2. Rabi Crops T. Aus Bororice production
- T. Aman MHL 3715 7.9 2650 5.6 -2.3 increased due to availabili
- - f irrigation water and high
3. Boroi T. Ausi T. N /
Aman MHL 0.0 1325 2.8 2.8 yield
4. Boroi F-T. Aman| MHL 1093 2.3 763 1.6 -0.7
5 RabiCrops F-T. |\ \uyy | 3121 | 66 | 1000 21 45
Aman
6. F1 F-T. Aman MHL 18603 | 39.4 4973 | 105 -28.9
7. Boroi F-F MHL 2756 5.8 3966 8.4 2.6

Production cost of mug be

8. Mugi Fi T. Aman| MHL 0.0 10218 | 21.7 21.7 is lower but production an
price is satisfactory.

Economic return from wate

8. Water melori Fi MHL 0.0 1325 2.8 2.8 melon much more than ott|
T. Aman crop.

10. Fi T. Ausi T. MHL | 4464 | 95 | 944 | 20 75

Aman

11.0Others MHL 560 1.2 920 1.9 0.8

12. Miscdlaneous HL/MHL | 12883 | 27.3 18730 | 39.7 12.4

Total 47195| 100.0 | 47195 | 100.0

Major findings of Tazumuddin Upazilla, Bhola

i) Total area 34,828 ha

i) Total sample colleted65

iii)Physiography & AEZ codeGanges Tidal Floodplain (13) and Young Meghna Estuarine
Floodplain (18)

iv)Major land type Medium Highland

v)Major soil group Bhola, Jhalakati, Ramgati, Nilkamal, Polimati

Changes in Land Type

Land type| Previous Present % Possible
Area % Area % i ncre
(ha) (ha) decr e
Hi ghl and 311 1.0 1215 3.5 +2.5CC0unIvteirvtaebd|ei
Medi um Highl an 9, 84 28. 9,82 28. -+ 0 garden, o
Medi um Lowlang 341 1.0 828 2. 4 +1. 4|bue to siltyg
converted inr
charl and
Mi scell aneous 24,3 69.| 22, 9| 65. -3. 9 |Dueo siltati
converted
cultivabl
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Tot al |34,8‘100.‘34,8‘100.l -
Changes in Land Use

Land UselLand Previous| Present % incr| Possi
Area % Aredad % decre reasao
(ha) (ha
1. -KRW HL/ MH 212 0.6 +0. 6| !mprove
use & h
retur
2. -BCATA MH L 3,92 11. 713 2.0 9. 3 'f:sp'ggglc
3. -BCATA MH L 813 2. 3 2. 3 to cos
4., -RCAUTA MH L 1,63 4.7 279 0. 8 3.9 product
uneven g
rain a
harvest
monsoo
*5 ., -FFR@ MH L 3,13 9.0 6,48 18. +9. 6| !mprove
usehi&gh
retur
6 . -F-BA MH L 277 0.8 1,37 4.0 +3. 2 :?f:gg
facili
7 .-F-FA MH L 73 0.2 414 1.2 +1.0 Lcig‘ii
8. -RE MH L 341 1.0 1.0 9
9. Wat éTilae | MH L 294 0. 8 +0. 8 'U"S‘Pefo&veh
1 0Gr aFsTsA MH L 94 0.3 +0. 3 Fetur
11. -FBC oadc: ML L 828 2. 4 +2. 4
deep water
12. Ot her s HL/ MH 0.9 1,16 3. 4 +2.5 Land wu
conver
Mi scel | aned - 69.| 22, 9| 65. 3.9 Erosion
Tot al 34,8/ 100| 34,8/ 100.

*RC (Mustard55%, GroundanO% Potateb%, Chilli-5%, Mungbean/Cowpeid0%, Others
5%)

Major findings of Brahmanbaria Sadar Upazila, Brahmanbaria

i) Total area 11 21,332 ha
ii) Total sample 1 120
collected

iii) Physiography & | : | a) Old Meghna Estuarine Floodplain (AE2R)
AEZ code b) Sylhet Basin (AEZ21)

iv) Major land type | :| High Land, Medium High land (major), Medium Low land, Low land, Ve
Low land.

v) Major soil group | : | Chandina (major), Debidwar, Burichortgpmna,Fagy Titas,
Nasirnagar,Nabinagar.

vi) Major land type | : | Rabi Vegetable§-F (major), Rabi VegetableBoro-T. Aman, Boro-F-F,
Boro-T. AusT. Aman, BoreF-T.Aman etc.
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Changes in Land Type

Land type Previous (2014) Present (2024) % increase/ Possible reasons
Area (ha) % Area (ha) % decrease

High land 314 01.00 345 1.10 (+)010 Gain of area due to
homestead garden, orchard
etc.

Medium High land 9,461 30.20 8,515 27.18 (-) 3.02 New infrastructure occupieg
Medium High land due to
urbanization, over
population.

Medium Low land 6,986 22.30 7,560 24.13 (+)1.83 Changes of inundation

Low land 5,947 18.98 | 6,542 20.88 (+) 1.9 depth.

Very Low land 5,581 17.81 5,023 16.03 (-)1.78 Accumulation of silt,
increasesedimentation due
to flood.

Miscellaneous 3,043 9.71 3,347 10.68 (+) 0.97 Increases of settlement.

Total 31,332 100.0 31,332 100.0 00.00 -

Changes in Land Use in different Land Type
Land Use Land type Previous (2014) Present (2024) | % increase/ Possible
Area % Area % decrease reasons
(ha) (ha)
1.Homestead Vegetables High Land 314 1.00 345 1.10 (+) 0.10 | Due to increase
of homestead
garden, orchard
etc.

2. Rabi VegetableBoro-T. Medium 4,731 | 15.10 | 4,258 | 13.59 (-) 1.51 | Dueto change

Aman High land of socio-

3 BoroT. AusT. Aman 2,838 | 9.06 | 2,554 | 8.15 (-)0.91 | €conomic

4. Boro (ModermF-T.Aman 1,892 6.04 1,703 5.43 (-) 0.61 ggzg:ion of

5. BoroF-T.Aman Medium 2,096 6.69 2,268 7.24 (+) 0.55 | l.increases

6. Rabi VegetableB-T Low land 1,746 | 557 | 1,890 | 6.03 (+) 0.46 | of Bororice

Aman cultivation due

7. Rabi Vegetableb-B. 1397 | 446 | 1512 | 483 | (+)0.37 | w©highyeld

2.Increases

Aman of high value

8. Boro(HYV) -F-F 1,048 3.34 1,134 3.62 (+) 0.28 | profitable crops

9.Boro (HYV)-F- B. Aman 699 2.23 756 241 (+) 0.18 | like Rabi

10.Rabi VegetableB-F Low land 5353 | 17.08 | 5,888 | 18.79 (+) 1.71 | vegetables.

11.Boro (LocahF-F 594 1.90 654 2.09 (+) 0.19

12.Boro-F-F Very low 4,465 | 1425 | 4,018 | 12.82 (-) 1.43 | Cultivation of

13.Boro (Modern /LocalyF- land 1,116 3.56 1,005 3.21 (-)0.35 | HYVrice

B. Aman

Miscellaneous - 3,043 9.72 3,347 | 10.69 (+) 0.97 | Increases of

settlement
Total 31,332 | 100.0 | 31,332 | 100.0 00.00 -
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Major findings of Cumilla Adarsha Sadar, Cumilla

i) Total area |:|12,495 ha
ii) Total samp:|78
iii) Physiogrg:la) Northern and Eastern Hil/l (A
b) Northern and Eastern Piedmon
c) MeghnaFEastdparnine(AEZ 19)
iv) Major Il ang:|Highland, Medi um Highland, Medi
v) Major soil [:|Chandina, Pritimpasha, Monu, Ch
Oli pur, Gomoti, Bigipur.
Change in Land Type
Land ty Previous Present % i ncr|Possi bl €
Area ( % Ar ea % decr e
Hi ghl and 650 5.2 625 5.0 () 0. Due to
Medi um Hi 7918 6 3. | 6622 53.0 (9 10 roads |
Medi um L 332 2.6 250 2.0 () 0.| homest e:
Mi scel | ar 3595 28.{ 4998 40.0¢ (+) 1 decr eas
Tot al 12495/ 100.] 1249} 100. annual

Change in Land Use (for floodplain, piedmont and terrace area)

Land Use Land Previoug Predqegmtar|% i ncrp Possi
Ar ea % Ar ea % decre reas

Robi iXagi f VedHi gh 200 1.4 225 1.8 (+) (
RCGT. AdshAman 300| 2.4 275 2.2 () 0. Due 't
Bor o( MeT.e rAt)s h 150 1.2 125 1.0 () o./chang
Aman, | and
Bor o( MeT.e rAl)s h 1249 10.| 1028 8.2 () 1.|and
Aman, Medi sett|
Borif-T. Amam Hi ghl| 4371 35. 3753 30.1 (0 4
Rabi VeBEtAmdrE 450| 3.6 351 2.8 ) 0
FiT. AdsKWman 525| 4.4 465 3.7 ) 0
RdT. AdskWman 736 5.9 538 4. 3 () 1
Rci.FiT. Aman 587 | 4.1 487 3.9 ) 0
Bor o (iFHDWTA Medi u 200 1. 6 - -
Bori&iF Lowl a 132 1.4 125 1.0 “) ¢
Born®&iT. Aman - - 125 1.0
Mi scell aneous |- 3595 28 4998 40. (
Tot al 1249100 1249

Major findings of Ranguniya Uazila, Chattogram

i) Total area34,775 ha

i) Total sample colleted202

ii)Physiography & AEZ codeNorther and eastern hill (29), Chittagpng coastal plain (23)
iv)Major land type Highland, Medium Highland

v)Major soil group Khadimnagar, Shalban, Lama, Nalua, Rangamati, Pahartoli, Mirsarai, Manu,
Belonia, Rangunia

vi) Major land useBoro- Fallow- T. Aman, FallowFallow- T. Aman
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Changes in Land Type

Land ty 1998( Yea 2024 (Yeal% incre Possi
Ar e a % Ar e a % decr+$a reasao
Hi ghl and 13,6€¢¢ 39.3 13,66 39. 3
Medi um Hi 16,8¢ 48.45 15,53 44. 7 -3. 8 Due t
Medi um Lo 308 0.9 1, 31 3.8 +2.9 | Unplan
earth
Lowl and
Very | owl
Mi scel |l an 3,93 11. 3 4,25 12. 7 0.9 Develo
Tot al 34, 77 100 34, 77 100

Changes in Land Use in different Land type

Land u| 1998 20214 % i ncre Possi bl
AT e a % AT e a % decr+$a Reasons
Forest 4819 13. 4819 13. ¢ 0
Fall ow 6436/ 18. 6867 19. 7 +1. 2 Brick f
Tea 725 2.1 725 2.1 0
B o Fd A 11,5| 33.| 7,90 22.1 -10.6]| CONverted
cropping
ReF-TA 1,46/ 4.2 2,51 7.2 +3 |lrrioation
increase
F-F-TA 5,12 14. 4,24 12. 7 2.5 Converted
FTATA 251 0.7 0 0 - 0.7 cropping
ReKhar i-TA 0 0 545 1.6 +1.6 Hi gh val
ReTA uFs 150 0.4 0 0 0. 4 Converted
RC 37 0.1 0 0 0.1 cropping
RGKhar i f 150 | 0.4 1285 3.4 +3 lrrigatio
increas
DakFTA 0 0 648 1.9 +1.9 Oil seed
Mu s t-RTrAd 0 0 200 0.6 +0. 6 Oil seed
Bet el | e 150 0. 4 150 0. 4 0
Spi ces 0 0 626 1.8 +1. 8 Cash cr
Mi scel |l a 3,93 11. 4, 25 12. 7 +0. 9 Devel opm
Tot al 34,7| 100 34,7 100

Major findings of Rupsa Upazila, Khulna

i) Total area 12,025 ha

i) Total soil sample collecte®9

iii) Physiography & AEZ codeGanges Floodplain and Ganges Tidal Floodplain, Gopalgonj
Khulna bills & AEZ 11, AEZ 13 and AEZ 14

iv) Major land type Highland, Medium Highland, Medium Lowland etc.

V) Major soil group Gopalpur, Ishurdi, Ghior, Ramgoti, Bajoa, Borishal, Harta, Satla etc.
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Change in Land Type

Land

ty

Previ2ce03) (

% A

% i ncr
decr e

Possik
reaso.il

Hi ghl and

.5

Medi um

H

2

Settel
area in

Medi um

L

N |—=
~N|(©O (D
wlg|h|lo
k=218

N[ |=
~N|w|o|o

9
41.
22. 7

iR (O

Lowl and

Very

| ow

Mi scel | a

3199

. 6 39

Tot al

25 3
1

Land type of Rupsha Upazilla
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Changes in Land Use in different Land type

Land Ug Land Previous Present % Possi
Ar ea % Areda % incrg reasa

(ha decr e

Annual C HL - - 6 6 0.5 +100

RVWK YV HL 147 1. 2 51 0.4 -65. 3

F-K VT A HL 53 0. 4 - - -100

RC/ RV T-T& HL 70 0. 6 - - -100

RC/ RV T-Fa HL 173 1. 4 35 0.3 -79. §

RC/ YT A HL 87 0. 7 - - 87

Bo rFa A HL 260 2.2 208 1.7 -20.(

RVTIi 4F/ J MH L 52 0. 4 - - 52

FTil/ JITR, MH L 456 3.8 238 2.0 -47. ¢

Bo rFa A MH L 2375 19. 2260 18. -4 . 8

F-F-TA MH L 249 2.1 73 0.6 -70. ¢

BofrSchr i mp MH L 1232 10. 1379 11. +11.

RCFTA MH L 27 0. 2 26 0. 2 3.7

RVF-TA MH L 280 2.3 122 1.0 -56. 4

Shr iTRAp ML L 279 2. 3 - - -100

F-Mi xed a ML L 533 4 . 4 - - -100

aman
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B o rFd- ML L 532 4.4 302 2.9 -43. 7
BorSchr i mp ML L 1665 13. 2447 20. 46 . 7
Ot her 376 3.1 890| 7.4 +136
Mi scel l a - 3199 26. 3924 32. +22.
Tot al - 12,0{100| 12, 0/100

4500

4000

m Previous (2007) Area (ha) m Present (2024) Area (ha)
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Major findings of Fakirhat Upazila, Bagerhat

i) Total area 15,883 ha

i) Total soil sample collecte@8

iii) Physiography & AEZ codeGanges Floodplain and Ganges Tidal Floodplain, Gopalgon]
Khulna bills & AEZ 11, AEZ 13 and AEZ 14.

iv) Major land type Highland, Medium Highland, Medium Lowland and Lowland etc.

V) Major soil group Sara,Gopalur, Ishurdi, Ghior, Bajoa, Barisal, Harta, Satla etc.

Change in Land Type

Land typ Previousl Present % i ncr| Possi bl e

Ar e % Areg % decr eé

(ha (ha

Hi gh I and 23371 14. 2186 13. 6.5 Due to i
Medi um Hi gh 5821 36. 559§ 35. -3. 8 dr ai margdi
Medium Low 1| 255¢ 16. 1843 11. 27.9|medium L
Low |l and 44 0.3 40 0. 3 9.1 decreasce
Mi scellaneou 5124 32.| 6216 39. +21. 3 Settlemsg
i ncreas

Tot al 1588 100, 1588/ 100 0.0
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Land type of Fakirhat Upazilla
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land land

m Previous (2008) Area (ha) m Present (2024) Area (ha)

Changes in Land Use in different Land type

Land Use Lan Previous| Present % Possik
typl Ar ea % Ared % i ncr e reaso
( ha decr €
Perenni al (Be| HL 0 0.0 112 0.7 112
Rabi Verguest/albut| 521 | 3.3 225| 1.4 -56. ¢
Fall ow
Rabi -Cab-fsdw HL 454 2.9 216 1. 4 -5 2. 4
Rabi Vegbaabl( . 359 | 2.3 1,249 7.9 248.
Vegetabl e
Ra lvie g e tFaabhl HBAw HL 160 1.0 214 1. 3 33. 8
Fal Aow JTUA e HL 8 2 0. 5 45 0. 3 -45 . 1
Uncultivated HL 761 | 4.8 124 0.8 -83.71Bora@ml il
BeFal {TAaw MHL 2,77 17. 1,45 9. 2 47 .4T1TA patt
BoShri mp+Fish| MHL 1,62 10. 3,42 21. 111.|decreas
Fal &wl OlTv MHL 586 3.7 258 1. 6 -56. 0Borf o
B 6A uT A MHL 316 2.0 0 0.0 -100.|Shri mp+
Fal Se w alme MH L 158 1.0 0 0.0 -100.|pattern
Rabi -Cab-padw MH L 119 0.7 405 2.5 240.|]increas
Fal &wl OlTv MHL 40 0. 3 53 0. 3 32. 5
Wat er Body MHL 199 1. 3 0 0.0 -100.
Uncultivated MHL 14 0. 1 0 0.0 -100.
BoShri mp+Fish| MLL 1,51 9.6 1,28 8. 1 -1 5. 3
BoFal lFopaM | ow ML L 382 2.4 281 1. 8 -2 6. 4
Fal ®hw i mp+Fi § MLL 613 3.9 236 1.5 -6 1. §
Wat er Body ML L 4 3 0. 3 0 0.0 -100.
Fal F®hw i mp+Fi g LL 4 4 0. 3 80 0. 5 81. 8
Mi scel l aneous 5,12 32. 6, 21 39. 21. 3
Tot al 15,8 100| 15,8 100 0.0
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Major findings of Rajbari Sadar Upazilla, Rajbari

i) Total area32387 ha

i) Total sample colleted45

iii) Physiography-Ganges Floodplain; AEZ cod®Ild Ganges Floodplain (12)
iv) Major land type HL, MHL, MLL, LL
v) Major soil groupSara, Gopalpur, Ishwardi, Ghior, Raina, Karra, Gangar Poli Mati and

Ramdia

Changes in Land Type for Rajbari Sadar Upazila

Previous Present % incr Possih
Land type Ar e % Ar e g % decr e s freasor
(ha (ha
Hi ghl and 5,93 18. 6,21 19. (+) 0
Medi um High 13,0 40.]11,0 34, () 6. i
Medi um Lowl| 2,87% 8.9 2, 8¢ 8.9 -
Lowl and 153( 4. 7 145( 4 .5 () 0.
Mi scel |l ane| 8,985 27.] 10, 8 33. (+) 5
Tot al 32,3 100| 32, 3 100.
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Changes in Land Use for Rajbari Sadar Upazila

Medium Highland Lowland

Miscellaneous

Land Use Lan Previ ¢ Present % Poss
typ (year incregreas

Are| % Ar e % decr €
(ha ( ha

Sugarcane + | 123¢3.¢128| 4.0 +

crops

RCI u-T A 6,459519 742 23. + (3

RVK YV 185¢ 5.7 172 5.3 -(0. 4

RCGJuFall ow 18,4 5.1 1634 5.4 -(.7

RCBr oadc-#&atl | Ay 123(03.§ 547 1.7 -(2.1

RGCMi xed Broadgc 1.11 3. . )

Aman

B o -ToA 5,5917. 547( 16. -(.4)

Wh e-a u-T A - - 956 3.0

Ma s t-Bia fllA 397| 1.1 -

BorBoa oadcast A 481 1, 4 -

GrounBau¥FaWwl o 438 1.4 335 1.4 -(.4

Borfoal Fawl ow 1,77175.49122] 3.7 -(1. ¢

ot hers 1,073 3. 985 3.4 -(.1

Mi scel l aneous

(settl ement/r 8,9927./10, 8 33. (+) f

etc.)

Tot al 32,3100[32,3 100
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Major findings of Karimganj Upazilla, Kishoreganj

i) Total areal9575 ha

if) Total sample colleted 23

iii) Physiography & AEZ codeBrahmaputra Floodplain & Surma Kushiara Fioodplain (9&21)
iv)Major land type HL, MHL, MLL, LL

v) Major soil groupSonatola,Silmondi,Lokdeo,Ghatail,
Balina,Balagonj,Goainghat,Kanaighat,Fagu,Sulla, Terchibari.

Major findings of Pangsha Upazila, Rajbari

i) Total area 25,276 ha

i) Total sample collected®3

iii) Physiography & AEZ codeOld Ganges Floodplaiand AEZ 12

iv) Major land type Highland, Medium Highland, Medium Lowland, Lowland

V) Major soil group Sara, Pangsha, Gopalpur, Ishurdi, Ghior, Ramdia, Raina, Katra Etc.
vi) Major land useOnionJuteT. Aman, Rabi cropguteT. Aman, BoreFallow-T. Aman.
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Changes in Land Type

Previous Present % i ncr| Possi
Land ty (2008) (2023) decre reaso
Ar ea % Ar ea %
Hi ghl and 4,250 16. § 3,430 13.6 -19. 3
Medi um Hi 12,16 48. 1 9,317 36.9 -23. 4
Medi um Lo 3,021 12.( 2,110 8. 3 -30. 2
Lowl and 330 1.3 273 1.1 -17. 3
Mi scel |l an 5,508 21. § 10, 14 40. 1 +84. 2
Tot al 25,27 100 25,27 100
Land Type (Area)
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Changes in Land Use

Land Use Previou Present|] % i ncr[Poss
(2008) (2023) decre|reas
Ar ea % Ardda %
Annual 859 3.4 986 3.9 +14 . §
Perenni al - - 253 1.0 -
Mi scel l aneous 5,508 21. 10,13 40 +84 . (
Rabi v elfled raibfl ew| 556 2.2 505 2.0 9.2
Rabi -Mroed ( Aus 887 3.5 - - -
Rabi -XuTog sAman 3,412 13. 2,78 11 -18. 5
Rabi -Xu-Balsl ow 4,624 18. 506 2.0 -89.1
BofFm | {TowA man 5,814 23. 2,27 9.0 -60. 9
Boro (LoFEFalfeWY 1,46€¢ 5.8 506 2.0 65.5
GrounkalulFaw!l ow 379 1.5 758 3.0 +100.
Oni-dmTe Aman - - 5,30 21 -
Mu s t-Baardo (Local | 404 1.6 505 2.0 +25. (
Boro (LoBal AM¥WN 935 3.7 - - -
Ot her s 430 1.7 758 3.0 +7 6. 3
Tot al 25,27 100 25,27 100
Land Use(Area)
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Major findings of BhandariaUpazila, Pirojpur

i) Total area15,443 ha

i) Total soil sample collected7

iii)Physiography & AEZ codeGanges Tidal Floodplain and AEZ 13
iv)Major land typeHighland, Medium Highland, Medium Lowland
v)Major soil groupRamgoti, Jhalokati, Borishal, HoglRplimatietc.

Change in Land Type Bhandaria upazila

Land ty Previous ( Present % i ncrl Possi
(2024) decre| reas:/
Ar ea % Ar ea %
Hi ghl and 423 2.7 5314 3.5 +1.
Medi um Hi 10,15 65.7 7,931 51. 4 -4 0.
Medium Lo 158 1.1 174 1.1 +0.
Mi scell an 4, 712 30.5 6,808 44.1 +18
Tot al 15, 414 100. ( 15,43 100

Land type of Bhandaria Upazilla
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Change in Land Use
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Major findings of BatiaghataUpazila, Khulna

i) Total area 23,622 ha

i) Total soil sample collected28

iii)Physiography & AEZ codeGanges Floodplain and Ganges Tidal Floodplain &AEZ 11
and AEZ 13

iv)Major land typeHighland, Medium Highland, Medium Lowland

Vv)Major soil groupSara, Gopalpur, Ishurdi, Bajoa, Borishal etc.

Major findings of Godagari Upazila, Rajshahi

i) Total area47,563 ha

i) Total sample collete®44

ii)Physiography & AEZ codeBarind Tract (26), Ganges Floodplain (10, 11)
iv)Major land type High Land

v) Major soil groupAmnura

vi) Major land useRabi crops (Wheat/ Mustard/ Potato/Pulse Crop/ Onion degttsv-T. Aman
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Changes in Land Type

Land type Previous (Year Present (Year 2023 % increase/ Possible reason
2016) decrease
Area (ha) % Area (ha) %

High land 31,456 66 32,111 67 +1 Some low lands
Medium High land 5,701 12 6,974 15 +3 are converted tg
Medium Low land 2,399 2,212 No change settlement
Low land 3,259 1,162 -5
Miscellaneous 4,748 10 5,104 11 +1
Total 47,563 100 47,563 100

Changes of Land Type (Godagari,

Rajshahi)
0
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Changes in Land Use in different Land type
Cropping pattern | Cropping pattern | Land | Year 2016 Year 2023 % Possible
(2016) (2023) Type Area % Area % increase/| reasons
(Ha) (Ha) decrease
Boro- Fallow Boro- Fallow HL+M | 14,007 29.45 | 11,030 23.19 | -6.26 Climate
T.Aman T.Aman HL change,
Rabi crops Robi crops HL+M | 3,408 7.16 11,456 | 24.09 | +16.93 | technolog
(Wheat/Maize) (Wheat/ Mustard/ | HL ical
Fallow-T.Aman Potato/Pque developm
Crop/ Onion ent
seeddallowT. "
Aman Socio
Mustard Boro- | Rabi crops HL+M | 3,495 735 | 1,730 | 3.64 |-3.71 economic
Fallow (Mustard Boro/ | HL condition
Maize/Lentil/ of the
Onion seedAus/ f
Maize Fallow) armers.
Rabi crops Rabi crops HL+M | 11,557 24.3 2,143 | 451 | -19.79
(Potato/Mustard) | (Potate HL
Boro- T.Aman Boro/Mustard/
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Wheat/Onion/

Maize) Boro-
T.Aman
Rabi vegetables | Rabi vegetables | HL+M | 1485 3.12 795 1.67 | -1.45
(Cabbage/Cauliflo (Cabbage/Cauliflo] HL
wer/Onion/Radish| wer/Onion/Radish
[/Brinjal/Tomato/B | /Brinjal/Tomato/B
ean/Carrot) ean/Carrot)
Kharif vegetables | Kharif vegetables
(Ladyobs ( L adiggérk
Bottle Bottle
gourd/Bitter gourd/Bitter
gourd/Pointed gourd/Pointed
gourd/Basil etc.) | gourd/Basil etc.)
Fruit Orchard Fruit Orchard HL+M | 53 0.11 4550 | 9.57 | +9.46
(Mango/Jackfruit/ | Guava/ Mango/ | HL
Lichi/Lemon/Gua | Papaya etc)
va/ Papaya/Palm/
Dates etc.
Boro- Fallow- - HL+M | 918 1.93 - - -
Fallow HL
Boro- Jute - HL+M | 315 0.66 - - -
T.Aman HL
Boro- Deep water| - MHL+ | 636 1.34 - - -
Aman MLL
- Rabi crops HL+M | - - 2388 |5.02 |-
(Boro/LentitAus- | HL
Tomato
- Rabi crops HL+M | - - 2534 | 533 |-
(Mustard/Maize | HL
Jute/ Aus/Maize
Mashkalai)
Rabi crops HL+M | 5,660 11.9 - - -
(Wheat/Maize/Pot]| - HL
ato/Mustard/Pulse
crop)} T. Aus/
JuteT.Aman
Rabi crops ( - HL+M | 142 0.3 - - -
Wheat/Potato/Mu HL
stard# Jute
T.Aman
Rabi crops ( - HL+M | 117 0.25 - - -
Wheat/Maize/Potg HL
to/Mustard/Water
melon/
Cucumber/ Fruiti/
Peanut) Fallow-
T.Aman
Rabi crops - HL+M | 117 0.25 - - -
(Watermelon/ HL+M
Cucumber/ Fruiti/ LL
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Peanut) Fallow-
Fallow
Cucumber/ Fruiti/ | - HL+M | 587 1.23 - - -
Peanut Fallow- HL+M
Fallow LL
Sugarcane/ - HL+M | 172 0.36 - - -
Banana/Zinger/ HL
Turmeric/Colocas
ia/ Papaya etc.
Other cropping Other cropping HL+M | 146 0.31 200 42 +.19
patterns patterns HL+M
LL+L
L
Miscellaneous Miscellaneous 4,748 9.98 10,737 | 22.57 | -
( Homestead, (Homestead,
River, Pond, River, Pond,
Waterbodies etc) | Waterbodies etc)
Total 47,563 100 47,563 | 100 +12.59

Changes of Cropping Pattern (Godagari,
Rajshahi)

Area (%)

Cropping Pattern

m Area (%)[2016]

m Area (%)[2023]

Major findings of Chapainawabganj Sadar Upazila,Chapainawabgan]

i) Total area42,471 ha

i) Total sample collete@24
ii)Physiography & AEZ codeBarind Tract (26), Ganges Floodplain (10, 11),
iv)Major land type High Land
V) Major soil groupSara

vi) Major land useBoro- Aus/FallowT.Aman
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Changesin Land Type

Land type Previous (Year Present (Year 2023 % increase/ Possible reasons
2018) decrease
Area (ha) % Area (ha) %
High land 11,919 28.06 12,040 28.35 +0.29 Some low lands are
Medium High land 11,541 | 27.17 11,421 | 26.89 028 converted to
- . : settlement

Medium Low land 2,587 6.10 2,600 6.12 +0.02
Low land 158 0.37 110 0.26 -0.11
Miscellaneous 16,266 38.30 16,300 38.38 +0.08
Total 42,471 100 42,471 100

Changes of Land Type (Chapai Sadar,
Chapainawabganj)
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Land Type
Changes in Land Use in different Land type
Cropping pattern|  Cropping Land Year 2018 Year 2023 % Possible
2016 attern (2023)| Type increase/
( ) p ( )| Typ Area % rea T % reasons
decrease
(Ha) (Ha)
Boro- Fallow- Boro- Fallow- | HL+M 2,989 7.04 3,180 | 7.49 0.45 Climate
T.Aman T.Aman HL change,
technological
Rabi crops Boro- HL+M 2,187 5.15 | 6,360 | 14.97 9.82 development,
(Wheat/Maize) Aus/Fallow HL socic .
Fallow-T.Aman T.Aman economic
condition of
Mustard Boro- | Mustard Boro | HL+M 1,513 3.56 310 0.73 -2.83 the
Fallow - Fallow HL farmers.
Rabi crops HL+M 2,868 6.75 -
(Potato/Mustard) HL
- Boro- T.Aman B
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Rabi vegetables - HL+M 2,126 5.01 -
(Cabbage/Caulifl HL
ower/Onion/Radi
sh/Brinjal/Tomat
o/Bean/Carrot)
Kharif
vegetables
(Ladyos
Bottle
gourd/Bitter
gourd/Pointed
gourd/Basil etc.)
Fruit Orchard - HL+M 2,003 4.72 -
(Mango/Jackfruit HL
/Lichi/Lemon/G
uava/
Papaya/Palm/
Dates etc.
Sugarcane and| Sugarcane | HL+M 581 1.37 460 1.08 -0.29
mixed Rabi Sugarcane HL
crops Sugarcane
Fallow Fallow Fallow HL+M 441 1.04 | 5,150 | 12.13| 11.09
T.Aman Fallow- HL
T.Aman
Rabi crops Rabi MHL+ 702 1.65 1250 | 2.94 1.29
(Mustard/ vegetables MLL
Potato/ Onion/ | Aus-Fallow
Mashkalai)
JuteFallow
Rabi crops Rabi crops | HL+M 6,363 14.98 | 9,860 | 25.02 8.24
(Wheat/Maize/P (Boro/ HL
otato/Mustard/Py Wheat} Aus
Ise crop) T. Mashkalai
Aus/ Jute
T.Aman
Rabi crops ( - HL+M 486 1.14
Wheat/Potato/M HL
ustard Jute
T.Aman
Rabi crops Boro/Mustard | HL+M 824 1.94 310 .73 -1.21
(Potato/Mustard) - Fallow- HL
- Boro-Fallow Fallow
Rabi crops - HL+M 151 0.36 -
(Wheat/Mustard) HL
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T Mixed Mango
Orchard
Rabi crops Rabi crops | HL+M 2485 5.85 3070 | 7.23 1.38
(Wheat/Mustard)| (Mustard/ Rabi| HL
i Boro- T. Aman | vegetables)
Aus-
Mashkalai
Other cropping | Other cropping| HL+M 486 1.14 150 .35 -0.79
patterns patterns HL+M
LL+L
L
Miscellaneous | Miscellaneous 16,266 38.30 | 12,371| 29.13| -9.17
( Homestead, (Homestead,
River, Pond, River, Pond,
Waterbodies etc) Waterbodies
etc)
Total 42,471 100 | 42,471| 100

Changes of Cropping Pattern (Chapai
sadar, Chapainawabganj)
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Major findings Kahalu upazila, Bogura

i) Total area24,042 ha

i) Total sample colleted 07
iii)Physiography & AEZ coddéarind Track (25), Tista Floodplain (3)
iv)Major land typeHighland, Medium highland

v)Major soil groupAmnura, Ekdala, Kahalu, Gangachara,

Changes in Land Type

Kaunia

Land type Previoug(Year)1991 Present (Year) % increase/ | Possible reasong
2023 decrease
Area (ha) % Area (ha) %
Highland 9,889 41.1 9,389 39.05 -2.05 Due to decrease
Medium Highland 11,538 48.8 11,038 4591 -2.89 of agricultural
Medium Lowland land and rapid
Lowland urbanization
Miscellaneous 2,615 10.9 3,615 15.03 +4.13 Rapid
urbanization

Total 24,042 24,042 100
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B Year (1991) land area % M Year (2023) land area %
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Changes in Land Use

Land Use Land type Previous Present % Possible
(year)1991 (year)2023 increase/
reasons
Area % Area % decrease
(ha) (ha)
FruitOrchard HL 121 0.5 240 1.0 | +0.5 Due to changes in
Mango/Jackfruit/Lichi/Ber agricultural
practlces
Banana/Papaya/Ginger/Turmeric HL 611 2.5 481 20 |-05
Rabi vegetableKharif vegetables HL+MHL 776 3.2 1922 8.0 | +4.8
Maize-Fallow-T.Aman HL+MHL 687 2.9 720 3.0 | +0.1
Potato/MustareBoro-T.Aman HL+MHL 3,505 | 146 | 7212 30.0 | +15.4
Robi CropsJute/T.AusT. Aman HL+MHL 3,759 | 15.6 | 2402 10.0 | -5.6
Boro-Fallow-T.Aman HL+MHL 11,769 | 49.0 | 4807 20 |-29
Boro-Fallow-Fallow HL+MHL 2402 10 +10
Other cropping patterns HL+MHL 199 0.8 241 1.0 | +0.2
Miscellaneous 2,615 | 109 | 3,615 | 15.03 | +4.13 Rapid urbanization
Total 24,042 | 100 | 24,042 | 100

Major findings of SherpurUpazila, Bogura

i) Total area29,640
i) Total sample colleted 42

iii)Physiography & AEZ codéarind tract (25 and 27), Tista floodplain (3)

iv)Major land typehighland, medium highland, medium lowland

v)Major soil groupNoadda, Amnura, Ekdhala, KahaNachol,PolashbariJamunGangachara,

Kaunia,Loshkara
Changes in Land Type

Land type 2014 (Year) 2024 (Year) % increase/| Possible reason
Area (ha) % Area % decrease
(ha)

Highland 8,216 27.7 7,716 26.0 +1.7 Rapid expansion
Medium Highland 14,095 47.6 14,595 49.2 -1.6 of urban area
Medium Lowland 2,375 8.0 1,875 6.3 +1.7
Miscellaneous 4,954 16.7 5,454 18.4 -1.7
Total 29,640 100 29,640 100
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Changes in Land Use:

Land Use €2014¢ €2024¢. . . % Possible
(year) increase/ | Reasons
Land type Area % | Area (ha) % decrease
(ha)

Fruit garden 959 3.2 1000 3.3 +0.1 increase
(mango,litchi,guava,sugarcan of fruit
banana) and
Wheat/maizeellow-T-aman HL 2290 7.7 3000 10.12 +2.42 vegetable
Robi vegetablesKharif HL 693 2.3 800 2.6 +0.3 cultivation
vegetables
Robi cropsJute/boro/aus HL+MHL 4,417 | 14.9 4617 15.6 +0.7
Potato/mustardBoro-T-aman HL+MHL 1,638 | 5.5 1838 6.2 +0.7
Boro-fellow-t.aman HL+MHL 1228 | 41.6 1528 51 +1
Boro-fellow-fellow HL+MHL 2,243 | 7.6 2043 6.8 -0.8
Others crop MHL+ MLL 148 | 0.5 1148 3.8 +3.3
Miscellaneous HL+MHL 4,954 | 16.7 5954 | 20.0 +3.3
Total 29,640 | 100 29640 | 100

Major findings of Pabna Sadar, Pabna

i) Total area44,391

i) Total sample colleted189
iiiPhysiography & AEZ codeGanges River Floodplain; (AEZ 11,10)
iv)Major land type Medium High Land
v)Major soil group Sara Soil,Gopalpur Soil
vi)Major Land useRabi Crop Jute Fallow/ Rabi CropJute T.Aman, Bore Fallow- T.Aman

Changes in Land Type

Land type Previous (Year) Present (Year) % increase/ | Possible reasons

Area % Area % decrease
(ha) (ha)

Highland 14950 | 33.68 11216 25.27 -8.41 -

Medium Highland 14651 33 15448 34.79 1.79

Medium Lowland 5179 11.67 7878 17.75 6.04

Low land 425 0.96 - - -0.96

Miscellaneous 9186 20.69 9849 22.19 15

Total 44391 100 44391 100 -
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Major findings of Bera Upazila, Pabna

i) Total area24,871

i) Total sample colleted105
iii)Physiography & AEZ codeGanges River Floodplain, New Brahmaputra and Jamuna
Floodplan; (AEZ 7,10,12)
iv)Major land type Low Land, Medium highland
v)Major soilgroup Ghior Soll
vi)Major Land use Rabi Crop Jute Fallow/ Rabi CropJute T.Aman Boro- Fallow- T.Aman

Changes in Land Type

Land type Previous (Year) Present (Year) % increase/ | Possible reasons

Area % Area % decrease
(ha) (ha)

Highland 1487 5.98 2054 8.26 2.28 -

Medium Highland 2960 11.9 4720 18.98 7.08

Medium Lowland 4065 16.34 3911 15.73 -0.61

Low land 6474 26.03 6161 24.77 -1.26

Very lowland 1440 5.79 2010 8.08 2.29

Miscellaneous 8445 33.96 6015 24.18 -9.78

Total 24871 100 24871 100 -

Major findings of Tarash Upazila Sirajganj

i) Total area 29,732

i) Total sample colleted.35

iii)Physiography& AEZ codeGanges (Floodplain)

iv)Major land type Invarten Highland

v)Major soil group Nijhuri,Amnura,Ekdala, Taradh, Jamun

vi)Major land use

Changes in Land Type

Land type Previous Present % increase/ Possible reasons
2012 2023 decrease

Area % Area (ha) %

(ha)
Highland 1,429 4.8 1,530 5.2 7 intensive
Medium Highland 9,909 33.3 10,106 34 1.9 cultivation,uplifting
Medium Low land 8,549 28.8 8,765 29.5 2.5 or Removal of top
Low land 5,049 17.0 4,387 14.7 15 soil for Brick kleen
Miscellaneous 4,796 16.1 4,944 16.6 3.0
Total 29,732 | 100.0 29,732 100
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Land type changes in Tarash Upazila
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Major findings Atrai Uazila, Naogaon

i) Total area28,300 ha

i) Total sample colleted 40

iii)Physiography & AEZ coddarind Track (25), Lowar AtraBasin (5), Tista Floodplain (3),
Ganga Flood plain (11)

iv)Major land typeHighland, Medium highland

v)Major soil groupManda, Gongacora, Malonci, Amnura, Akdala, Hasnabad, Tarash, Kawnia,
Gopalpur, Ghior, Batra.

Changes in Land Type

Land type Previoug(Year)1999 Present (Year) % increase/ Possible reasons
2023 decrease
Area % Area (ha) %
(ha)
Highland 1189 4.20 1248 4.41 0.21 Rapid urbanization
Medium Highland 5378 19.00 5447 19.25 0.25
Medium Lowland 17524 61.92 17629 62.29 0.37
Lowland 457 1.614 -
Miscellaneous 3752 13.24 3976 14.05 0.81
Total 2,8300 100 28,300 | 100.00 0.03
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Changes in Land Type
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Changes in Land Use
Land Use Land type Atrai Upazila
Previous Survey (1999) Present Survey (2023)
Area (ha) % Area (ha) %
1. PotatdBoro-Aush-Fallow HL 480 1.69 1205 4.25
2. Potatoes/BordFallow-T. Aman HL 725 2.56
3. Mustard/BoreFallow- Fallow [HL 3280 11.59
4. Corn Fallow - Fallow HL+MHL 3780 13.35
5. Boro Fallow-T.Aman HL+MHL 1546 5.46 3140 11.09
6. Boro Fallow - Fallow HL+MHL 4050 14.31 2470 8.72
7. BoraAush Fallow HL+MHL 3500 12.36 1450 5.12
8. BoroB.AmanT.Aman HL+MHL 3600 12.72
9. Mustard/Bore Fallow - T.Aman [HL+MHL 740 2.61
10. wheatAush Fallow HL+MHL 480 1.69
11. Corn-Aush- Fallow HL+MHL 480 1.69
12. Vegetables/spiee HL+MHL 720 2.54
vegetables/jut@egetables/ Fallow
13. Potato/BoreFallow- Fallow |[HL+MHL 480 1.69
14. Potato/Boreésesame/Maize = [HL+MHL 400 1.42
Fallow
15. Mustard/BoreAush Fallow MHL+MLL 480 1.69
16. LentitAush Fallow MHL+MLL 480 1.69 400 1.42
17. other HL+MHL 18244 64.49 270 0.95
Total 28300 100 28300 100
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Major findings of Nawabgan] upazila, Dinajpur

i) Total area 35, 447 ha.
i) Total sample colleted150

iii)Physiography & AEZ codeOld Himalayan Peidmont Plain (1), Barind Tract (25 & 27)
iv)Major land type High Land, Medium High Land & Medium Low Land.
v)Major soil group Belabo, Noadda, Amnura, Ekdala, Ranisankail, Pirgachha, Palasbari,
Amgaon, Jamun, @hgachara, Srirampur, Kaunia.

Changes in Land Type

Land ty Previ o910V Presen20qd ¥ % i ncr Possi
Area ( % Ar ea % decr e reasao
Hi ghl and 14,15 39.9 13, 77 38. 9 -1. 00/l nfrast
Medi um Hi g 13, 47 37.9 11,49 32.3 -5.6 |Develoj
Medium Low 286 0.8 294 0. 8 0.00 Top S
Lowl and - - - - - Re mov a
Mi scell ane _ . _ _ . Brick
Riverhb
Tot al 7,589 21. 4 9, 924 28.0 +6.6| Erosi o
35, 44 200. 35, 44 100.
Changes in Land Use
Land Use Lan Previ ous Present % Possi
typ 2010) 2022) i ncr é reasao
Ar ea % Ar ea % decr ¢
Mango/ Litchi/ B¢ HL 1.00 2.8 113% 3.2/+0.4 Inv_ent
ugar cane Hi gh
Rabi Crops Yield
(Mustard/ Potatd MHL| 1 78 5.0 3614 10.|+5.2 | Varie
get a-BbEe) Aman Moder
Rabi Crops Agricu
(Mustard/ Potat c HL 2977 8.4 +8. 4 Techno
Mor e
sh/ dTut eA)man lrrig
Rabi Vegetabl es Faci l
(Potato/ Caulifl I ncr e a
on/ Brinj al IKBheaar Awar en
Vegetables (Bitl HL 1,11 3.1 2831 8.0/+4.9 et c.
Gourd/ Sponge
Gourd/ Parball /F
Finger/ Basil et
Rabi Crops
(Mastard/ Potat MHL 9,52 26. 602¢ 17.|-9.9
get a-B-T.e sAman
Bor(Mod&mmjrowAm '\ | 14 o 39.| 8044 22.|-17. 8
(Modern)
Ot her Patterns - 336 1.0 887 2.5 +1.5
Ot hers (Settl er
body/ Orchard et - 7589 21. 9924 28.|+6. 6
Tot al - 35,4 100. 35,4 100
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Major findings: Pirganj Upazila, Rangpur

i) Total area40932
i) Total sample colleted 83

iii)Physiography & AEZ coddBarind Tract (27) and Tista Flood plain(3)
iv)Major land type High land(20.5%),Medium high land (46.2%)
v)Major soil group Belabo, NoaddaChandra,Sahapur,Pirgacha,Polashbari, Gangachara,
Kauniya, Loskora

Change in Land Type

Land type 2008 2024 % incnyn Possible
Are| % Aredg % decre
( ha ( ha
Hi ghl and 137(¢33.] 839(¢Q20. -13 including
MediHimghl and 2202353 1891 46 7.6 ar ea
Medi um Lowl and 970| 2.4 4013 9. & +7. 4 devel oped
system
Mi scell aneous 422110.| 962(¢ 23. +13.
Tot al 4093 100 4093 10¢
25000 1
20000 +~
15000 -
m 2008
10000 - m 2024
5000 -
0
HL MHL MLL Misc

Fig: Graphical view of land type changes 2024
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Change in Land Use

Upaz| Dist|Physio Maj or Maj or Maj o Remar
& AEZ group Land wusfconst
PirggRanggBarind|belabo|l. potato/|scarc|l and
noadda|boitoaman |irrig|loccupi
27 chandr (2. Rebhiari pand settl e
sahapultvegetabl e|l aboujarea
3. b-babl ow
t . aman
Tista filPirgachl. potat-o/|sligh
pl ain polashlibotoaman |[fl ood
gangaclh2. Rikbhiari paffec
3 kauni alvegetabl e|larea
|l oskor ¢3. b-babl ow
t . aman
4. whedt /Aju
T. aman
Major Findings of Rajarhat Upazila of Kurigram
Change in Land Type
Land typ Previous Present ( % incrg Possible
2000 decr ea
Ar e % Ar e %
(ha (ha
Hi ghland 6, 6§ 28%3 5,171 22%7| 5.6 % d| Due to i1
Medium Hidg11,5 48%8 9,10 40%0| 8.8 % d| settle.m
Medium Loy 195¢( 8.9 | 1, 34 5.9 2.4 % d .|ndu_str|e
in river,
Mi scell an 3429¢14%5 7,1¢ 31%5| 17 % inl|and & ex
Tot al 2360 100 | 22,7 100 Enclave
Mahal ) |
14,000
12,000
10,000
8,000
6.000 - H Year 2000
H Year 2023
4,000 -
2,000 -
O,

Highland

Medium
Highland

Medium
Lowland

Miscellaneous

Fig: Graphical view of land type changes during 2002023 (Bhurungamari Upazila, Kurigram)
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Change in Land Use

Land Use 2000 ( 2023 (| % incr Possi
Ar e % Arel % decr e Reaso
(ha ( ha
Betel nut/bananalp 1650 | 2391.% 3 % i
Perenni al cCr (
Ve ge t\aebgl eet \aebgleet ab |l e i i 0 :
Vegetabl e 62|0.9% ew i nt
Ve get\ebgl eet\aebgleet abl e - 230 1.9 ewnt r (
: - 5
Robi Ved&«dtaabhlfedege 7113 @ | 2759 1 9% dle'c/are 1 Due
Pot-MaioE.e Aman - 460 2.%|new ingl Ncrea
Mai-ZetTe Aman - 868 3.9 ew int?:]?gﬁ's
Wh e-d u-tTe A man 553 2 % 39d 1 % do.% new
ecre croppi
Mu's t-Baaredo.  Aman 450 1.®|1958.%| ° ® lpatter
Pot-8beTo. Aman - 107 0.% ew ingadapte
BofFal 4Tow Aman 79633 % 816|35 %4 izn'?re 2. Due
i ncrea
BorFal Fawl ow 126/5.%| 597 2.% dze'?re settl e
- i ndust
BorfFm |l Bbwck Gr am - - 197 0.9% ew 'ntlchazge
Pea-Futl Bbwck Gr am - - 97 0.9% ew intriVer
Peanut/ Black Gram ] 0 . char |
pul se/ Mai ze/ Potato 41.% new 1 nt
Fal |l ow 125/ 5.% - -
Ot her s - - 148 6.% -
Mi scel |l aneous 342(14% 716/31%516 % i1
Tot al 236(0. 7 |227110%

* MustardJute T. Aman, Foxtail Millet

Major findings of Taraganj Upazila, Rangpur

i) Total areal2,866
i) Total sample collete®0

iii)Physiography & AEZ codeBarind tract (25) and Tista floodplain (3)

iv)Major land typeMedium High land
v)Major soil group Gangachara
vi) Major land useBoro-Fallow-T.aman
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Changes in Land Type

Land ty| Previouyg Present| % irrea Possi bl e
Areg % Ar e % decr e
( ha (ha
Hi gh | and 383129.| 36428 -1. 49 Due to de
Medium Hig 744457.| 707|54. -2.89 agricul tu
Medium Low 263| 2.0 268 2.0 +.04| rapid urb
Lowand - - - -
Mi scell anel 132¢10. 188|14. +4. 34Rapi d ur ba
Tot al 1286 100 128¢ 100
Landtype of Taraganj
8000

6000
4000

2000

High land

Medium High land

Medium Low land

) I. II o m B

Miscellaneous

m Previous (Year) Area (ha) ® Present (Year) Area (ha)

Changes in Land Use in different Land type

Land Use Land ty Previoug Present % Possi
Areid % Ar e % i ncrl reasdqd
(ha (ha e/
dec
s e
FruitOrchard HL 155 1.2 220/ 1.7|+0. 5Due t
Mango/ Jackfr u| changé
Banana/ Papayaj HL 511| 3. 9| 368 2.8|-1.1]agrict
i C pract.i
Tobatwtoe /-TT.. Amas HL +MHL 676| 5.2 889 6.9]|+1. 8§
TobaBado Aman HL +MHL 587| 4.5 776 6.0]+1. 4
Rabi vegldraibfl | HL +MHL 687| 5.3 483/ 3.7|-1.5
vegetabl es
Mai-E&| dTo wvman HL +MHL 659 5.1 346] 2.6|-2. 4
Pot at o /-Bwurfat A mi HL + MHL 1059 8. 2| 865 6. 7[-1.5
Robi -CubehkT. Al HL+MHL 465 3.6 346/ 2.6|-0.9
Aman
BorfFam |l {Toiman HL + MHL 5901 45. 573 44. (1.2
BorFm !l Fawl ow MHL + ML L 129 1.0] 105 0.8/-0.1
Ot her croppin{ HL+MHL+M 711]| 5.5 844 6.5[+1.0¢0
Mi scell aneous - 132¢ 10. 188| 14. (+4. 3
Tot al 1286 100/ 128¢ 100 -
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Land Use of Taragan]
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Major findings of Saidpur Upazila, Nilphamari
i) Total areal2167
i) Total sample collete@®8
iiiPhysiography & AEZ coddBarindtract (25) and Tista floodplain (3)
iv)Major land typeMedium High land
v)Major soil groupGangachara
vi) Major land useBoro-Fallow-T.aman
Changes in Land Type
Previous %
(Year) Present (Year) increase/ ;
Possible
Land type
Area % Area % decrease reasons
(ha) (ha)
High land 2751 | 22.6 | 2451 | 20.14| -2.46 Due to
. . decrease of]
Medium High land 7534 | 61.9 | 7150 | 58.77 | -3.13 | agricultural
Medium Low land 55 | 05 63 052 | 0.02 land %nd
. rapi
Miscellaneous 1827 | 15 2503 | 20.57 5.57 | urbanization
Total 12167| 100 | 12167 | 100.00| 0.00
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12000
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8000
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6000

4000

2000 . .
0

High land Medium High landMedium Low land Miscellaneous Total
m Previous (Year) Area (ha) m Present (Year) Area (ha)
Changes in Land Use in different Land type
Previous (year)| Present (year) % b

. Possible

Land Use Land type Area % Area % chease/ reasons
(ha) (ha) ecrease
Orchard
(Mango/Litchi/Jujube/Mahogany/Bamboo HL 372 | 3.06 393 | 3.23 0.17
Sugarcane/Banana/Papaya/Ginger/Turmi HL 610 | 5.01 590 | 4.85 -0.16
RabiCrops(Wheat/Potato/Mustard) HL+MHL 1597 | 13.13 | 1613 | 13.26 | 0.13
Jute/Maize T. Aman
Rabi vegetable&harif vegetables HL+MHL 719 | 5.91 710 | 5.84 -0.07 Due to
Potato/MustareBoro-T.Aman HL+MHL 2213 | 18.19 | 2340 | 19.23 | 1.04 Cha‘_“gﬁs '”l
agricultura

RabiCrops(Tobacco/Wheat/Maize/ HL+MHL 511 | 4.20 490 | 4.03 -0.17 p?actices
Boro-Fallow-T.Aman HL+MHL 4090 | 33.62 | 3834 | 31.51 | -2.10
Boro-Fallow-B.Aman HL+MHL 12 0.10 10 0.08 -0.02
Boro-Fallow-Fallow HL+MHL 40 0.33 35 0.29 -0.04
Fallow-Fallow-B.Aman MHL+MLL 3 0.02 2 0.02 -0.01
Homestead HL+MH+MLL 169 | 1.39 180 | 1.48 0.09
Miscellaneous - 1827 | 15.02 | 1970 | 16.19 | 1.18
Total 12167 | 100.00| 12167 | 100.00( -
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land use pattern in Saidpur
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Major findings of Birampur Upazila, Dinajpur

i) Total area 21,283 ha
i) Total sample collectedL24

iii) Physiography & AEZ codeTeesta Floodplain (3), Barind Tract (25 & 27)
iv) Major land type High Land, Medium High Land, Medium Low Land & Miscellaneous
v) Major soil group Tejgaon, Belabo, Noadda, Amnura, Ekdala, Kahalu, Khilgaon, Manda,

Gangachara, Kaunia, Lashkara.
vi) Major land useAgriculture, Settlement and Orch

Changes in Land Type

ard

Land pe Previous Present % incr Possi bl
Ar ea % Ar ea % decre reasons
High | and 7,00 32.¢ 4,79 22 .4 -10. 4
Medi um Hi gh 11,04 51.¢ 12,0 56 . 4 +4. 6 I nfrastr.u
Medium Low 318 14.49 349 1.6 +0. 1| Devel opmen
Miscellaneo|l 2 93| 13.¢ 4,13 19.4 +5.6|Removal for
et c.
Tot al 21,24 100 21,2| 100 0.0
Changes in Land Type according to Changes in Land Type according to
Area (Ha) Area (%)
15,000 - 60 -
10.000 + ® Previous (Y 40 - m Previous (Y
) ’ 2009) Area (Ha) 3 2009) Area (%)
s 5,000 - u Present (Y s 20 - = Present (Y
g 2024) Area (Ha) §<-’ 'L 2024) Area (%)
0 Increase/Decrea U Increase/Decrea
R ECH se Area (Ha) - & & se [Area (%)]
-5,000 - - >
Land Type Land Type
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Changes in Land Use in different Land type

Previ PreselsneCr
(Yea (YearDecr
Lan 2009 20214
Land Use T s e Reasorn
yp Ar e Ar €
(ha% a % %
( hsg
Mango/ Litchi/ Bana| HL 43(]0.(1410. 0.5
Rabi Crops (MustaBodF/tMHL 80d3 |1294 5. 5 1
T. Aman
Pot-HldaiocZ.eAman HL 44|10.| 58| 0. 0.1
Rabi Vegetabl e
(Potato/ Cauliflower/
n/ TonrkKhtaoMe get abl es HL | 4722.|] 35| 0. 2.0
Gourd/ Snake Gour ,
Gourd/ Parball/Pumpki Ai”g"he”Yti'
Potat o/ Wheat/ MaiFde/ MH L 3,2151135 9 7Variety
Aman 6 lifetim
MH L 13 105 Moder n
BorfiModémanIJTowAman (N & 631 6 3 1 49| -13. Agricul
ML L Technol
B o FFd- MLL| 3371 0 |0 -1. g More Ir
HL Facili
Il ncrea
Boro/Whe—autmaMmg—B.ea/mM8|L_|L 0 035816, 16. settlem
Rabi Vegetabl es/ Oni o
Kharip VeTge'rAamlalnesMHL 0 014392 2.0
GarilOnci on ( BO.mmemgn HL 0 0 5 0. 0.0
Ot hers (Settlement/ | Mi s 28’91441319. 5.4
21,010/ 21,/10¢
Tot al 53!l 0 53l o 0.0
Changes of cropping pattern according to area (Ha)
14000
12000 -
10000
< 8000
T 6000 - m Previous (Y 2009) Area (Ha)
S 4000 | Present (Y 2024) Area (Ha)
< 2000 ll—" i-l{ Increase/Decrease (Ha)
0 - - & s =
2000 FF—2-—3-—4-5 6-'7 8 9 10 11
-4000
Serial Number of Cropping Pattern
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Major findings of Companiganj Upazila, Sylhet

i) Total area31237 ha

i) Total sample colleted 28
iii) Physiography & AEZ codeEastern Surma KushiaFdoodplain (Cod€20), Northern and
Eastern Piedmont Plains (Cegg)
iv) Major land type Medium Low Land
v) Major soil groupTerchibari, Fagu
vi) Major land useF-F-Boro

Changes in Land Type

Previoug Present
1999 2023 %i ncr e .

Land typ Arel , AT o 2 decr e Possibl e

% %

(ha (ha

Hi gh I and 203¢6.53 17905. 73 0. 8% |High I an
Medi um High 519116.6 8938§28.6 11.98|decrease
Medium Low || 918729.4 648020.7 -8.65%increase
Low | and 724423.1 558€617.8 -5.3%|settleme]
Very Low Lan| 494]15.8 580918.5 2.7794Medium Hi
increase
Mi scell aneou| 2634{8.43 2634 8. 473 - siltatio
Sur ma, D
rivers d
flood. Si
Tot al 3123 100 3123 100 - al so the
reason f
change ol
and Very
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Major findings of Moulvibazar Sadar Upazila, Moulvibazar

i) Total area34419 hectare

i) Total sample colleted229

ii)Physiography & AEZ codeNorthern and Eastern Hills (29), Northern and Eastern Piedmont
Plain (22), Surm&ushiyara Floodplain (20).

iv)Major land type High Land, Medium High Land, Medium Low Land, Low Land, Very Low
Land

v)Major soil group Baralekha. Sreemangal, Bijipur, Prithimpasha, Monu, Goainghat, Balagan;,
Fagu, Kushiara, Terchibari

Change in Land Type

Sl ope cl ass/ Previousl Present| % incrl Possible
decre
Ar ea % Ar ea %
Hi gh | and 3921 11. 3712 10.
Medi um High |l an 1497, 43.] 1440{41.
Medium Low |l and 6147 17. 564016.
Low |l and 2569 7.4 2680 7.
Veryl bod 792 2.3 650 1. ¢
Mi scell aneous 6018 17. 7332 21.
Tot al 3441 100 3441| 10(
Changes in Land Use in different Land type
Land Use Sl ope clPrevious |Present (|% Possi
type i ncr e
Area | % Ar ea % decrer eas(
1. Tea Gard{(Steep t¢(1006 |2.9 (1040 3 0.1
Steep
2. Forest Steep t¢419 1.2 (405 1.2 10
Steep
4 . Horticu|Steep t¢84 0.2 (250 0.7 |0.5
Steep
5. RabkalVegyMHL 415 1.2 |350 1 0. 2
T. Aman
6. Rddok.hari |HL 267 0.8 |450 1.3 ]0.5
7. Fdl Aow MHL 5501 |16 6500 18.92.9
T. Aman
8. B-aarld ow | MHL 957 2.8 3500 10. 27. 4
T. Aman
9. F8Il Aow HL, MHL|- - - - -
T. Aman
10. FrRad IlHoomw HL MHL 9561 |27.89022 26. 3-1.5
T. Aman
l1Fal dTowus |MHL 785 2.3 1|150 0.4 |-1.9
B. Aman
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12. -Balkdoow|MLL 361 1 120 0.3 |-0.7
B. Aman

13. FrRad [[Hoow] ML L , LL|I3004 |8.7 |350 1 7.7
B. Aman

14. -Bakdoow|MLLLLVYLL|5147 |15 4500 13.1-1.9
Fall ow

15. Fal |l ow]|- 894 2.6 |450 1.3 |-1.3
16Mi scel | an 6018 |17. 57332 21.33. 8
Tot al 34419100 |34419|100 |0

Major findings of Sreemangal,Moulvibazar

i) Total area42548 hectare

i) Total sample colleted

iii)Physiography & AEZ codeNorthern and Eastern Hills (29), Northern d&wstern Piedmont
Plain (22), Surmd&ushiyara Floodplain (20).

iv)Major land type High Land, Medium High Land, Medium Low Land, Low Land, Very Low
Land

v)Major soil group Ramgarh, Khadimnagar, Sreemangal, Bijipur, Prithimpassa, Gowainghat,
Fagu, Terchibar

Change in Land Type

Sl ope c¢cl ass/ Previous|] Present| % incr Possihp
decre reasor
Ar ea % Ar ea %
Hi gh I and 2009 47| 19524
Medi um High lan 1092 25| 9673
Medium Low | and 1964 4. 2199
Low |l and 2996 7. 3419
Very |l ow | and 1021 2. 1117
Mi scell aneous 5545 13) 6615
Tot al 4254, 100 42254
Changes in Land Use in different Land type
Previou|l Present %
Sl ope cl : Poss
Land Use i e . . incre .5
yp Arec% Arec% decr o
(ha (ha
1. Tea Garden|Steep to 1191 28| 1196/28. 0.1
2. Forest Steep to 2939 6. 2820 6. -0. 3
3. Bamboo an/ Steep to 661 1. 610 1. 0.2
Ar eas
4 Horticultur|Steep to 1261 3 1310 3 0.1
5. RabkFalvVE@gwm MH L 1084 2. 7551 0.7
6. Rab-l. X@8gAm MHL 155§ 3. 10798 2 1.1
7. RabKh¥eg f HL 223| 0. 1200 0.2
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8. Fdl AawA ma MH L 1055/24 7138§16. -8
BorAw-$. Aman MHL - 0 34345 8. 8.1
9. B-carl dT 0 i ma r| MH L 379 0. 1260 3 2.1
10. FRad |l {bowk m| HL, MHL 75 0. 11370 2. 2.5
11. FRd |l{®owk m ML L, Ly 788 1. 130| 0. -1. 6
12. -BarBawl o MLL, LL,Y\Y 3999 9. 354(Q 8. 1.1
13. Fall ow - 1574 3. 650 1. 2. 2
14. Mi scel l a 5548 13 66159515, 2.5
Tot al 4254 10( 425410 0

Major findings of Zakiganj Upazila, Sylhet

i) Total area 26589 hectare
i) Total sample colleted110
iii)Physiography & AEZ codeEastern Surma Kushiara Floodplain, AEZ Code:20
iv)Major land type Medium High Land
v)Major soil group Goainghat
vi) Major land useFallow- Aus- T. Aman

Changes in Land Type

Land typg PreviougPrege&enr) % incr| Possible
2011 decr e
Arei % Ar ea %
(ha
High | and 926| 3. 4 778 2.9 -0.56 |High | anf¢
Medi um High | 944¢35. 1290/48.5 +12.99due to i
Medium Low | { 616] 23. 2810 10. -12. 6 settl en
Low | and 2261 8.5/ 2629 9. 8 +1.38({Medi um Hi
Very Low |l ang 10071 3.7 680 2.5 1. 2109 i_ncre_ase
Mi scell aneouy 678¢{25. 678825.5 - siltaion
Sur ma &
Tot al 2658100 2658/100. Kushiar a
flood. S
al so th
reason
change ¢
|l and and
| and
Changes in Land Use in different Land type
Land Use Land Previous Present % Possi
type 2011 2023 i ncr e reaso
Ar ea % Areada % decr €
(ha
Fal Ao®. Aman 42541169 7710[29% +13% Il ncr ea
Fal FawdTo wma 3190./]129%96647 /25%+13% |Medi um
BorfFa |l FaWwl oy l and i
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3.2Union Land, Soil and Fertilizer Recommendation Guide (Union Sahayika)

Preparation

Union based Land, Soil and Fertilizer Recommendation Guide (Union Sahayika) is being used as
a tool for agricultural developmeattivities/planning at grassroots level. It provides soil and land
associated information more precisely at Union level. The guide facilitates the farmers to acquire

land and soil related information for their area. In addition, it acts as a tool foioiebased

fertilizer recommendations for any crops. In 3@D24, the total number of Union Sahayika
prepared by field offices weaxi8.

Table. Union Sahayika prepared by respective Divisional & Regional office (20223)

Name of Divisional/ Regional

No. of Union Sahayika

Offi ce District Upazila prepared

Regional Office, Faridpur Faridpur Bhanga 5
Regional Office, Gopalganj Satkhira Shyamnagar 12
Regional Office, Jamalpur Sherpur Jhenaigati 4
Regional Office, Madaripur Shariatpur Goshyirhut 5
Regional Office Mymensingh Mymensingh Nandail 6
Regional Office, Narsingdi Narsingdi Sadar 3
Regional Office, Netrokona Barhatta &

Netrokona 5

Modon

Regional Office, Tangail Tangalil Kalihati 6
Divisional Office, Barishal Jhalakathi Razapur 2

Pirojpur Indurkani 3
Regional Office Patuakhali Barishal Agailjhara 5
Regional OfficeBhola Bhola Borhanuddin 6
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Name of Divisional/ Regional . . No. of Union Sahayika
. District Upazila
Office prepared
Regional Office, Chapainawabga Chapai Nachole and 6
nawabganj Volahat Upazila
Regional Office, Pabna Pabna Iswardi, 5
Regional Office, Bogura Bogura Sariakandi 5
Regional Office, Naogaon Naogaon Dhamoirhat 6
Regional Office, Sirajgan; Sirajgan; Raigan; 6
Divisional Office, Khulna Khulna Khulna metro 5
Regional Office Jashore Jashore Keshobpur 05
Regional Office, Jhenaidah Jhenaidah Harinakundu 7
Regional Office, Kushtia Chuadanga Chuadanga Sada 7
Regional Office Satkhira Khulna Khulna metro 5
Regional Office Dinajpur Dinajpur Khansama 05
Regional Office Gaibandha Gaibandha Saghata 5
Regional Office, Lalmonirhat . Kaliganj 2
Lalmonirhat
Sadar 3
Regional Office, Thakurgaon Thakurgaon Thakurgaon Sada 6
Regional Office, Brahmanbaria | Brahmanbaria Bancharampur 5
Regional Office, Cumilla Cumilla Sadar Dakhin 5
Regional Office, Rangamati Chattogram Karnophuli 5
Divisional Office, Sylhet Sylhet Osmaninagar 5
Regional Office, Moulvibazar Habigan; Chunarughat 3
Regional Office Sunamganj Sunamganj Jagannathpur 3
Regional Office, Jhenaidah Magura Sreepur 8
Jhenaidah Harinakundu 2
Regional Office, Satkhira Khulna Koyra 7
Regional Office, Patuakhali . Hizla 3
Barishal ——
Mehendigan;j 2
Regional Office, Bhola Bhola Charfassion 5
Pirojpur Indurkani 3
Jhalokati Rajapur 2
Regional Office, Brahmanbaria | Brahmanbaria Bancharampur 12
Regional Office, Cumilla Cumilla Homna 6
Regional Office, Brahmanbaria Akhaura 6
Divisional Office, Sylhet Sylhet Balaganj 5
Regional Office, Moulvibazar Moulvibazar Juri 6
, . . , Sunamganj Sadal 10
Regional Office, Sunamgan; Sunamganj Chatok 5
Total 248

Union Sahayikas an effective tool for local level agricultural planning and for location specific
fertilizer recommendation. Field officers (SAAOs) of Department of Agricultural Extension
(DAE) could be more equipped by this guide in respect of providing advisoigeseta farmers

as a part of their professional demand.
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3.3 Monitoring & Evalwuation of Far mer sg
Laboratories (MSTL)

(a) Introduction : Soil Test Based (STB) fertilizer use is considered one of the best practices
to minimize the yield gap. The farmers of the country are not yet fully aware of the benefit
of the STB fertilizer application for crop production. For this reason, SRDI operate
farmersdé service through MSTL to provide s
view to motivating farmers regarding balanced use of fertilizers. Actually, it is a
programme for developing awareness among farmers about stibtest fertilizeuse so
that farmers become more interested in getting services from static laboratories. SRDI
propelled this programme through two MSTL since 1996. At present, SRDI runs 10 MSTL
for serving the farmers with soil testing facilities in Rabi and Kharif seasery year.

(b) Objectives
To enhance awareness among the farmers on the benefit of balanced fertilizer application
according to STB and crop requirements.
To assess the effect of soil téstsed fertilizer application on crop production.

In 20222023, soil analytical service through MSTL providedBtbUpazila of the country and
provided 5,081 farmers with Fertilizer Recommendation Cards

Table. Name of the Upazila and number of soil samples analyzed through MSTL under
Far mer 6 s dgrammeducing Rdbir2023 season

Sl. Name of Divisional/ Regional District Upazila No. of Soil Samples
No Office Analyzed
1 Regional Office, Faridpur Faridpur Alfadanga 50
2 Rajbari Goalanda 50
Regional OffceGopal gan|{Gopal gaKotalipar 50
4 Regional Office Jamalpur Jamalpur Islampur 50
5 Dewangonj 50
6 Sherpur Jhenaigati 50
7 Nalitabari 55
8 Regional OfficeKishoreganj Ki shor e Kuliarchsg 50
9 Regional Office, Madaripur Madaripur Madaripur Sadar 50
10 Shariatpur Shariatpur Sadar 50
11 | Regional Office, Madaripur Madaripur Madaripur Sadar 50
12 Shariatpur Shariatpur Sadar 50
13 | Regional Office, Mymensingh Mymensingh | Gouripur 50
14 | Regional office, Narsingdi Gazipur Sadar 52
15 Sreepur 48
16 | Regional OfficeNetrokona Netrokona Netrokona Sadar 50
17 | Regional Office, Tangail Tangail Gopalpur 50
18 | Divisional ofiice, Barishal Barishal Babuganj 50
19 Jhalkathi Kathalia 50
20 | Regional OfficeBhola Bhola Doulatkhan 50
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Sl. Name of Divisional/ Regional District Upazila No. of Soil Samples
No Office Analyzed
21 [ Divisional Office, Rajshahi Rajshahi Bagha 50
22 Natore Gurudaspur 50
23 | Regional Office, Naogaon Naogaon Raninagar 50
24 | Regional Office, Chapainawabga| Chapainawabg Volahat 79
anj
25 [ Regional Office Sirajgan; Sirajganj Kamarkhand 50
26 | Regional Office, Pabna Pabna Bera 50
27 | Regional Office, Bogura Bogura Sariakandi 50
28 | Divisional ofiice, Khulna Bagerhat Chitalmari 50
29 Khulha Fultola 50
30 | Regional Office Jashore Jashore Avoynagar 50
31 Jashore Jashore Sadai 50
32 Regional Office, Jhenaidah Magur Shalikha (50)
33 | Regional Office Satkhira Satkhira Kolaroa 50
34 Regional Office Dinajpur Dinajpur Fulbari 50
35 | Regional Office Gaibandha Gaibandha Phulchori 50
36 | Regional Office,Lalmonirhat Kurigram Bhurungamari 50
37 | Regional Office, Thakurgaon Panchagarh | Panchagarh, Sada 55
38 | Regional Office Brahmanbaria Brahmanbaria | Akhaura 50
39 | Regional Office Cumilla Cumilla Daudkhandi 50
40 Homna 50
41 | Regional OfficecRangamai |Khagr ac/Khagr achh 50
42 Matiranga 50
43 | Divisional Office, Sylhet Sylhet Sylhet, Sadar 50
44 |Regi onal Of fi ce/lMoul vi bjRaj nagar 50
45 Habi gan/Bahubal 50
46 | Regional Office Sunamganj Sunamganj Doarabazar 50
Total 2,847

Table. Name of the Upazila and number of soil samples analyzed through MSTL under
Far mer 6s Ser v ducing KRanp@Q@R4 sseasone

Sl. No District Upazila No. of Soil Samples
Analyzed
1 Regional Office, Faridpur Faridpur Charvadrason 50
2 Rajbari Rajbari sadar 50
3 Regional Office, Gopalganj Gopalganj Tungipara 50
4 Regional Office, Jamalpur Jamalpur Melandaha 67
5 Sherpur Nokla 81
6 Sherpur Sadar 56
7 Regional Office, Kishoreganj | Ki shor ega|Ni ki 50
9 Regional Office, Madaripur Madaripur Shibchar 50
10 Shariatpur Naria 50
11 Regional Office, Mymensingh| Mymensingh Iswarganj 50
12 Regional office, Narsingdi Gazipur Kapasia 50
13 Regional OfficeNetrokona Netrokona Barhatta 50
1451 Regional Office,Tangail Tangail I\NAZ%?‘Lp:Jr :31913
16 Divisional Office,Barishal Barishal Banaripara 50
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Sl. No District Upazila No. of Soil Samples
Analyzed
17 Jhalakathi Jhalakathi Sadar 50
18 Regional Office Patuakhali Patuakhali Dashmina 50
19 Regional OfficeBhola Bhola Tazumddin 50
20 Divisional Office, Rajshahi Rajshabhi Mohonpur 50
21 Natore Naldanga 50
22 Regional Office, Naogaon Naogaon Shapahar 50
23 gnejgionalOffice,Chapainawabg Chapainawabganj Gomostapur 50
24 Regional Office Sirajganj Sirajganj Raygonj 50
25 Regional Office, Pabna Pabna Faridpur 50
26 Regional Office, Bogura Bogura Sherpur 50
27 Divisional Office,Khulna Khulna Batiaghata 49
28 Regional Office Jashore Jashore Bagharpara 55
29 Narail Lohagara 50
30 Regional Office Jhenaidah | Jhenaidah Kaliganj (50)
31 Regional Office Kushtia Chuadanga Al amdanga 50
32 Kushtia Kumarkhali 50
33 Regional Office Satkhira Satkhira Shyamnagar 51
34 Regional Office Gaibandha Gaibandha Sundergang 50
35 Regional OfficeLalmonirhat | Lalmonirhat Aditmari 50
36 Regional Office,Thakurgaon | Thakurgaon Baliadangi 50
37 Regional Office Brahmanbaria] Brahmanbaria Nabinagar 52
38 Regional Office Cumilla Cumilla Laksam 50
39 Chauddogram 50
40 Regional OfficeRa ngamg Khagr ac hh| Matiranga 50
41 Divisional Office, Sylhet Sylhet Bishwanath 50
42 Regional Offi (Moul vibaz|Kulaur a 50
43 Habi ganj Bani achon 50
Total 2234

3.4 Soil and Water Salinity Monitoring

Introduction

The total area of Bangladesh is 147, 57G Kfine coastal area covers about 20% of the country
and over thirty percent of the natltivable area. It extends inside up to 150 km from the coast.
Out of 2.85 million hectares of the coastal and offshore areas about 0.83 million hectares are arable
lands, which cover over 30% of the total cultivable lands of Bangladesh. A part of stel enea,

the Sundarbans, is a reserve natural mangrove forest covering about 4%5dh&mremaining

part of the coastal area is used in agriculture. The cultivable areas in coastal districts are affected
by varying degrees of soil salinity. The coastatl offshore area of Bangladesh includes tidal,

estuaries and river floodplains in the south along the Bay of Bengal. Agricultural land use in these

areas i s

very

poor ,

wh i

ch is

roughly

50 %

of

Tidal and etiarine floodplains cover almost 98% of the coastal area. Small areas (2%) with river
floodplains and peat basins are found in the northern part of the coastal area. Tidal floodplains

occur in Satkhira, Khulna, Bagerhat, Pirojpur, Jhalokati, Barisal, Pdtua | i
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Bazar district. They cover a total of 18,65,000 ha or about 65% of the coastal area. Estuarine
floodplains occur in Noakhali, Bhola and Patuakhali districts and in the-wedtern part of
Chittagong district. They cover aba@i37,000 ha or about 33% of the coastal area. Saline soil
contains an excess of neutral soluble salts that affects the normal physiological process of plants.
Dominant salts are sulphate, chloride of calcium, potassium and sodium. Presence of bicarbonate
and carbonate is not significant in the soils of Bangladesh. Saline affected soils of Bangladesh are
saline solil rather than being sodic or saline sodic soil. These soils contain soluble salts in such
guantities that they interfere with the growth of masitpcplants. Ec value having more than 2
dS/m, ESP less than 15 and SAR less than 13. The pH of the saline soil is less than 8.5. It is
estimated that Bangladesh has about 2.8 million ha (Chanratchakool, 2007) of land affected by
salinity and poor quality ater. This comes to about cofitth of the total areas of Bangladesh and

lies around the northern apex of the Bay of Bengal. The saline soils are mainly found in Khulna,
Barisal, Patuakhali, Noakhali and Chittagong districts of the coastal and offsiasé¢Hagure 1).

Out of 2.86 million hectares of coastal andslifibre lands about 1.056 million hectares of arable

lands are affected by varying degrees of salinity (SRDI, 2012). Crop production in salt affected
areas in the coastal regions differs consilly from non saline areas. Crop yields, cropping
intensity, production | evels and peoplebs I|iv
of the country (BBS, 2001). Many of the projected climate change impacts will reinforce the
baseline envonmental, socieeconomic and demographic stresses already faced by Bangladesh.
Therefore, it is imperative to regularly monitor the soil and water salinity.

Objectives
To determine the soil and water salinity round the year and to delineate area fiadetdi
degrees of salinity.
To determine the duration of the year when surface water is suitable for irrigation.
To record present land use and crop response to soil salinity.
To provide a necessary data base for developing appropriate technology amingits
efficiently.

Methodology

Field data was being collected from strategically representative sites over the coastal area. Soll
samples at variable depths10cm, 1030 cm and 3@0cm), water samples from surface (river,
canals, ponds and watkodies), underground water (Hand Tube Well, Shallow Tube Well and
Deep Tube Well) were collected twice in every month. Salinity of soils and water was determined
by EC meter.

Findings

Khulna Division

28 soil salinity sites, 26 surface water salinity séied were selected Khulna division (greater
Khulna and Jashore district and Satkhira district)greater Khulna, monitoring sites are located
in Batiaghata, Dumuria, Fultala, Koyra, Dakop of Khulna district, Mongla, Morrelganj,
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Sharankhola of Bagerhalistrict and Shyamnagar of Satkhira district. In greater Jashore the
monitoring sites are located in Jashore Sadar and Keshabpur of Jashore district and Kalia,
Lohagara and Narail Sadar of Narail district. In Satkhira monitoring sites are located inéatkhi
Sadar, kolaroa, Ashashuni, Tala of satkhira district. Surface water (river, canals) samples were
collected twice in month during dry season and once in a month during rainy season. Salinity of
water was determined by EC meter.

Table 6. Site specificabn of the soil sample collection sites of Khulna Division

Si Name of Location Soil series| Land Land Physiography
no. site type Use
Khulna

1 Krishnanagar, Krishnanagar, Bajoa MHL F-TA GTF
Batiaghata, Khulna

2 Krishnanagar | Krishnanagar, Dumuria MHL F-TA GTF
Batiaghata, Khulna

3 Ghutudia Ghutudia, Bajoa MHL F-TA GTF
Dumuria, Khulna

4 Ghutudia Ghutudia, Dumuria MHL F-TA GTF
Dumuria, Khulna

5 Kismat Kismat, Fultala, Bajoa MHL F-TA GTF
Batiaghata

6 Kismat Kismat, Fultala, Dumuria MHL F-TA GTF
Batiaghata

7 Fultala, Fultala, Batiaghata Bajoa MHL F-TA GTF
Khulna

8 Fultala, Fultala, Batiaghata| Dumuria MHL F-TA GTF
Khulna

9 Digraj Digraj Barisal MHL F-TA GTF
,Biddarbaon,
Mongla

10 Digraj Digraj, Barisal MHL F-TA GTF
Biddarbaon,
Mongla

11 Shibbari Shibbari, Barisal MHL F-TA GTF
Paikgacha

12 Boloibunia Boloibunia, Barisal MHL F-TA GTF
Morellganj

Jashore
13 Narail Ferry | Narail Sadar, Gopalpur HL RV-KV GRF
ghat Narail
14 Baraipara Kalia, Narail Gopalpur MHL RV-KV GRF
15 Kalna ghat Lohagara, Narail Sara HL RC-F-TA GRF
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16 Sagardari Kesabpur, Jahore Amijhupi MHL B-F-TA GRF
Noapar Jashore Sadar, Gopalpur HL Banana GRF
17 )
jashore Orchard
Tularampur | Narail Sadar, Sara HL Banana GRF
18 .
Narall Orchard
19 Gobra Bazar | Narail Sadar, Gopalpur MHL RC-F-TA GRF
Narail
20 Baradia Kalia, Narail Gopalpur HL RC-JF GRF
21 Sheikhati Narail Sadar, Gopalpur HL RV-KV GRF
Narall
Satkhira
22 kumira kumira, Tala. Ishwardi MHL B-F-TA GRF
23 Binerpota Binerpota, Satkhira  Ishwardi MHL B-F-TA GRF
24 Shreepatipur | Shreepatipur, Ishwardi MHL B-F-TA GRF
Kolaroa
Capra Capra, Budhhata, Barisal MHL B-Fish GTF
25 .
Ashashuni.
26 Shokhipur Shokhipur, Ishwardi MHL B-F-TA GRF
Debhata
57 Varashimla | Varashimla, Barisal MHL B-F-TA GTF
kaligonj
28 Shrifalkathi | Ishwaripur, Barishal MHL B-F-TA GTF
Shyamnagar
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Graphical presentation of some selected soil monitoring site of Khulna division:

Site no. 14A, Soil series: Bajoa, MHL, Location: Krishnanagar, Batiaghata.
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Site no. 14B, Soil series: Dumuria, MHL, Location: Krishnanagar, Batiaghata.
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Site no. 15BSoilseries: Dumuria, MHL, Location: Ghutudia, Dumuria.
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Site no. 16A, Soil series: Bajoa, MHL, Location: KismatFultala, Batiaghata .
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Site no.16B, Soil series:DumurislHL,Location:KismatFultala, Batiaghata.
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Site no. 17A, Soil series: Bajoa, MHL, Location: Fultala, Batiaghata .
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Site no. 17B, Soil series: Dumuria, MHL, Location: Fultala, Batiaghata .
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Site no. 18A, Soil series: Barisal, MHL, Location: DigrajBiddsob, Mongla .
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Site no. 18B, Soil series: Barisal, MHL, Location: DigrajBiddarbaon, Mongla.
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Site no. 20, Soil series: Barisal, MHL, Location: Boloibunia, Morellganj .
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Site no-3, Narail Ferry ghat, Narail. Soil series: Gopalpur, High land.

Gopalpur, HL at Narail Ferry ghat, Narail Sadar
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Site no: 4, Gopalpur, medium highland, Location: Baraipara, Kalia, Narail.

Gopalpur, MHL at Baraipara, Kalia, Naralil
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Site No: 5, Sara highlahLocation: Kalna ghat, Lohagara, Narail.

Sara HL at Kalna ghat, Lohagara, Naralil
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Site No: 7, Amjhupi, medium highland, Location: Sagardari, Kesabpur, Jessore.

Amjupi, MHL at Sagardari, Kesabpur, Jessore
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Site No: 9, Gopalpur, highland, Location: Noapara, Jessore.

Gopalpur, HL at Noapara, Jessore
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Site no-10, Tularampur, Narail. Soil series: Sara, High land.

Sara, HL at Tularampur, Narail
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Site no-12, Gobra Bazar, NarailNew site). Soil series: Gopalpur, Medium high land.

Gopalpur, MHL at Gobra Bazar, Narail
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Site no-13, Baradia, Kalia, (New &J. Soil series: Gopalpur, High land.

Gopalpur, HL at Baradia, Kalia
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Site no-26, Sheikhati, Narail Sadar (New site). Soil series: Gopalpur, High land.

Gopalpur, HL at Sheikhati, Narail Sadar
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1. Location:Soil series: Ishurdi, MHLKkumira, Tala.
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2 Location:Soil series: Ishurdi, MHLBinerpota, Satkhira
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3.Location:Soil series: Ishurdi, MHLShreepatipur, Kolaroa
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4. Location:Soil series: Barisal, MHLCapra, Budhhata, Ashashuni.
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5. Location:Soil series: Ishurdi, MHLShokhipur, Debhata
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6. Location:Soil series: Barisal, MHLYarashimla, kaligon;.
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7.Location: Soil series: Barisal, MHL, Shrifalkathi, Ishwaripur, Shyamnagar
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Table 7. Site specification of the water collection sites of Khulna Division

SI. No Name of river \ Location
Khulna
1 Madhumati River Mollahat, Bagerhat
2 Rupsa River Rupsa Ferryghat, Khulna.
3 Shailmari River Koiya Bazar, Batiaghata, Khulna.
4 Vadra River Khornia.Dumuria, Khulna
5 Shibsha River Paikgacha HQ, Khulna.
6 Kazibachha River Batiaghata, Khulna
7 Pasur River Mongla port, Mongla, Bagerhat.
8 Daratana River Bagerhat ferry ghat, Bagerhat.
9 Panguchi River Morelgonj HQ, Bagerhat.
10 Ghoshiakhali River Rampal, Bagerhat
Jashore
11 Chittra River Narail Ferry ghat.Narail Sadar
12 KapotaxmeRiver Sagardari, Kesabpur, Jessore.
13 Bhairab River Noapara, Jessore.
14 Afra River Tularampur, Narail Sadar
15 Chittra River Gobra, Narail sadar, Narail (New site).
16 Naboganga River Baraypara, Kalia.
17 Modhumoti River Bardia, Lohagara.
18 Modhumoti River Kalna ghat, Lohagara
19 Afra River Shaikhati, Narail.
Satkhira
20 Kapotakshaiver Patkelghata, Tala, Satkhira.
21 BetnaRiver Benerpota, Satkhira sadar, Satkhira.
22 Betna River kolaroa bazar, kolaroa, Satkhira
23 MorichapRiver Ashashuni, Satkhira.
24 Sapmara khal parulia, Debhata, Satkhira
25 Kakshiali River Kaligonj HQ, Satkhira.
26 kholpatua River Noyabeki, Shyamnagar, Satkhira
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Graphical presentation of some selected water monitoring site of Khulna division:

Site no. 13. Madhumatiriver, Mollahat, Bagerhat.
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Site no. 15. Rupsaver,RupsaFerryghat, Khulna.

~ 35
g 30 )
S —(r
O 25 - / \ )
®)
o 20 /* \ ——2021
> P/ \ 2022
'c 10 L
= 5 V/ \ 2023
n 7
0 b C‘——F-';LV—V—V—VCL'l'—v_%"_!_';'—V—" "_Y_">“;Y:"Z>‘—\ 2024
—_ — > =S —
5888853388¢38

Month of the year

Site no. 16. Shailmaririver, Koiya Bazar, Batiaghata, Khulna.
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Site no. 17. Vadrariver, Khornia.Dumuria, Khulna
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Site no. 25. Shibshariver, Paikgacha HQ, Khulna.
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Site no. 26. Kazibachhariver, Batiaghata, Khulna
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Site no. 27. Pasurriver, Mongla port, Mongla, Bagerhat.
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Site no. 28. Daratanariver, BagerhatferggtBagerhat.
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Site no. 30. Panguchiriver, Morelgonj HQ, Bagerhat.
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Site no: Ghoshiakhali,Rampal
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Site nel: Chittra River, Narail Ferry ghat.Narail Sadar
Year Months
Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep.| Oct. | Nov. | Dec.
2021 | 0.80 | 0.40 | 0.60 | 0.80 | 0.80 | 0.50 | - 0.30 | 0.30 | 0.30 | 0.40 | 0.40
2022 | 040 | 0.50 | 0.50 | 0.75 | 0.70 | 0.60 | 0.75 | 0.60 | 0.40 | 0.30 | 0.40 | 0.40
2023 | 050 | 045 | 062 | 090 | 3.00 | 482 | 091 | 063 | 0.38| 1.25| 042 | 2.03
2024 | 2.00 | 0.64 | 0.79 | 1.62 | 4.32 | 9.78 | 8.20 | 0.89

139




. Chitra river, Narail Ferry Ghat
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Site ne 2: Kapotaxma river.Sagardari, Kesabpur, Jessore.
Year Months
Jan. | Feb. | Mar. | Apr. May. Jun. Jul. | Aug. | Sep.| Oct. | Nov. | Dec.
2021 | 0.80 | 1.00 | 250 | 6.40 | 13.00 3.00 - 0.40 | 0.40 | 0.35| 0.60 | 0.70
2022 | 0.75 | 0.80 | 0.90 | 9.00 8.50 3.80 9.50 | 200 | 0.80 | 0.55| 1.50 | 1.20
2023 1.80 | 0.82 | 7.15| 10.18 | 15.70 17.97 11.41| 497 | 054 | 0.78 | 1.45 | 1.79
2024 111 | 1.35| 192 | 6.89 12.50 16.10 16.10 | 0.63
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Kapatakka river, Sagordari, Jashore
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Site ne3: Bhairab river, Noapara, Jessore.
Year Months
Jan. | Feb. | Mar. | Apr. May. Jun. Jul. Aug | Sep.| Oct. | Nov | Dec.
2021 | 0.80| 1.20 | 2.80 | 4.60 12.50 2.80 - 0.70 | 0.50 | 0.30 | 0.65 | 0.60
2022 | 0.60| 0.70 | 0.80 | 6.00 5.80 4.00 9.00 1.80 | 0.70 | 0.60 | 0.80 | 0.80
2023 | 1.00| 0.71 | 6.03 | 11.81 | 13.05 16.73 428 | 045 | 0.62 | 0.62 | 0.68 | 1.01
2024 | 1.29 | 149 | 1.73 | 6.60 13.01 14.90 7.86 | 3.26
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Bhairob River, Noapara, Jashore
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Site ne4: Afra River, Tularampur, Narail Sadar.
Year Months
Jan. | Feb. | Mar. | Apr. | May. Jun. Jul. Aug. | Sep.| Oct. | Nov | Dec.
2021 [ 080 | 1.40| 190 | 2.80 | 4.80 1.80 - 0.50 | 0.40 | 0.40 | 0.55 | 0.50
2022 | 0.60| 0.70 | 0.90 | 2.00 | 3.00 2.00 4.50 1.10 | 0.60 | 0.50 | 0.50 | 0.60
2023 | 0.75]| 0.74 | 1.05| 3.64 | 8.76 11.06 5.58 0.95 | 0.47 | 0.24 | 0.62 | 0.47
2024 | 1.02| 1.20 | 1.75| 251 | 9.93 12.70 3.96 0.80
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Afra River, Tularampur, Narail
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Site ne5: Chittra River, Gobra, Narail sadar, Narail.(New site).
Year Months
Jan. | Feb. | Mar. | Apr. | May. Jun. Jul. Aug | Sep.| Oct. | Nov. | Dec.
2021 | 0.75| 1.40 | 1.90 | 3.60 | 5.60 2.00 - 050 | 0.35 | 0.45| 0.50 | 0.60
2022 | 0.60 | 0.60 | 0.90 | 2.00 | 2.80 1.70 5.00 | 1.60| 0.60 | 0.50 | 0.75 | 0.90
2023 1.00 | 0.62 | 0.75 | 1.34 | 4.50 7.13 144 | 0.75| 0.31 | 0.33 | 0.41 | 0.48
2024 | 0.50 | 0.73 | 0.76 | 2.02 | 2.12 9.78 754 | 1.18
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Salinit (dS/m)

12

10

Chittra River, Gobra, Narail Sadar

/\ ——2021
\

A\ 2022
7Z \,/\ 2023
| \ .

2024

Month of the year

Site ne6: Naboganga River, Baraypara, Kalia.

Year Months

Jan. | Feb. | Mar. | Apr. | May. | Jun. Jul. | Aug | Sep. | Oct. | Nov. | Dec.
2021 | 0.80 | 1.35 | 3.10 | 6.00 | 12.00 | 2.00 - 0.40 | 0.40 | 0.60 | 0.60 | 0.70
2022 | 0.70 | 0.65 | 0.85| 9.10 | 8.00 | 450 | 890 | 150 | 0.70 | 0.50 | 1.05 | 1.30
2023 140 | 063 | 1.65| 476 | 9.65 | 11.32| 051 | 0.27 | 0.21 | 0.23 | 0.22 | 0.28
2024 | 0.30 | 1.09 | 1.18 | 442 | 4.38 8.92 0.17 | 0.22
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Salinity (dS/m)

Naboganga River, Baraypara, Kalia,

Narail
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Site ne7: Modhumoti River, Bardia, Lohagara.

Modhumoti River, Bordia, Lohagara,
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Site ne8: ModhumotiRiver, Kalna ghat, Lohagara.
Modhumoti River, Kalnaghat,
Lohagara, Naralil
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Site ne9: Afra River, Shaikhati, Narail.

Afra River, Shaikhati, Narali
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Site ne 1: STW at Narail Ferry ghat, Narail Sadar.

Shallow Tube Well at Narail Ferry ghat, Narail
Sadar
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Site ne 2: STW at Sagardari, Kesabpur, Jessore.

Shallow Tube Well at Sagardari, Kesabpur,

_ Jessore
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Site ne3: STW at Noapara, Jessore.

Shallow Tube Well at Noapara, Jessore
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Site ne4: STW at Tularampur, Narail Sadar.
Shallow Tube Well at Tularampur, Narail Sadar
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Site ne5: STW at Gobra, Narail sadar, Narail. (New site).

Shallow Tube Well at Gobra, Narail sadar, Narail
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Site ne6: STW at Baraypara, Kalia.

Shallow Tube Well at Baraypara, Kalia

m2021 m2022 =m2023 2024

1.6

é 1.4

012
Z

z 1

£08
35}

n 0.6

% 0.4

=02

0

Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Month
Siteno-7: STW at Bardia, Lohagara
Shallow Tube Well at Bardia, Lohagara
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Site ne8: STW at Kalna ghat, Lohagara.

Shallow Tube Well at Kalna ghat, Lohagara
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Site ne9: STW at Shaikhati, Narail

Shallow Tube Well at Shaikhati, Narail
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1 Kapotakshariver, Patkelghata, Tala, Satkhira.

Salinity (EC:ds/m)
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*Due toongoingriver excavation work data collection was not possible

2 Betnariver, Benerpota, Satkhirasadar, Satkhira.
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4 Morichap river, Ashashuni, Satkhira.
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5 .a@narakhal, paruliaDebhata, Satkhira
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6 Kakshiali river, Kaligonj HQ, Satkhira
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7 kholpatua river, Noyabeki, Shyamnagar, Satkhira
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Barishal Division

24 surface water salinity sites and 7 soil salinity sites were selected in greater Barisal and
Patuakhali District. In Barisal monitoring sites are located in Nazirpur, Mathbaria, Pirojpur Sadar
and Indurkani of Pirojpur District and Charfashion, Manpura, I8h®adar, Tazumuddin,
Borhanuddin and Lalmohan of Bhola District. In Patuakhali the monitoring sites are located in
Amtali, Taltali, Barguna Sadar, Patharghata, Bamna and Betagi of Barguna District and Kalapara,
Galachipa, Patuakhali Sadar, Bauphal, Dashnaind Mirzaganj of Patuakhali District. Surface
water (river) samples were collected twice in a month during the dry season and once in a month
during the rainy season. Salinity of water was determined by EC meter.

Table. Site specification of thesoil collection sitesof Barishal Division

Sl Name of site Location Soil series | Land type Land Use Physiography
no.
Patuakhali

1 Sikandarkhali | Sikandarkhali, Jhalakathi MHL RC- T.Aus-TA GTF
Amtali,
Barguna

2 Taltali Taltali, Sadar, Jhalakathi MHL RC- T.AusTA GTF
Barguna

3 Kalapara Kalapara Sadar| Barishal MHL RC-F-TA GTF
Patuakhali

4 Kolakopa Daulatkhan

5 Hakimuddin,
Borhanuddin

6 Chanpur,
Tazumuddin
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7 Ayeshabag,
Betua,
Charfassion

Graphical presentation of soil monitoring site of Barishal division:

Site-1: Vill. - Sikandarkhali, Union & Upazila: Amtali, District: Barguna

Site-1: Vill - Sikandarkhali, Union & Upazila: Amtali,
District: Barguna
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Site-2: Taltali Upazila sadar, District: Barguna
Site-2: Taltali Upazila sadar, District: Barguna
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Site-3: Kalapara Upazil&adar, District: Patuakhali
Site-3: Kalapara Upazila Sadar, District: Patuakhali
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Table. Site specification of the water collection sitesf Barishal Division

Sl. No | Name of river/DTW | Location
Barishal
1 Baleshwar river Nazirpur Upazila Sadar
2 Panguchi river Indurkani Upazila Sadar
3 Kacha river Bekutia Ferry Ghat
Patuakhali
4 Tentulia Panpatti Launch Ghat, Galachipa
5 Payra Taltali Sadar, Taltali, Barguna
6 Payra Amtali ferry ghat, Amtali, Barguna
7 Payra Payrakunja, Patuakhali Sadar
8 Bishkhali Patharghatdaunch Ghat, Patharghata, Barguna
9 Bishkhali Baraitala ferry ghat, Barguna Sadar
10 Bishkhali Bamna launch ghat, Bamna, Barguna
11 Bishkhali Betagi launch ghat, Betagi, Barguna
12 Baleswar Charduani Bazar, Patharghata, Barguna
13 Baleshwar Bara Machua Ferryghat, Mathbaria, Pirojpur
14 Andharmanik Kalapara Ferry Ghat, Kalapara, Patuakhali
15 Galachipa Galachipa Ferry ghat, Galachipa, Patuakhali
Bhola
16 Meghna llisha Launch ghat, BholaSadar
17 Meghna DoulatkhanLaunch Ghat, Doulatkhan, Bhola
18 Meghna Hakimuddin Launchghat, Borhanuddin, Bhola
19 Meghna Tojumuddin Launch Ghat, Tojumuuddin, Bhola
20 Meghna Mongolsikder Launch ghat, Lalmohon, Bhola
21 Meghna Betua Launch ghat, Charfassion, Bhola
22 Tetulia Gongapur Launch ghat, Borhanuddin, Bhola
23 Tetulia Bhola Kheya ghat, Bhola Sadar, Bhola
24 Tetulia Veduria launch ghat, Bhola Sadar, Bhola
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Site-1:Panpatti Launchghat, Galachipa, RivEetulia,

Site-1:Panpatti Launchghat, Galachipa, Rivé&etulia

5
E 4 m 2021
g3 = 2022
O 2
0 - 2024
STES TR RS N N & L N < <
007;\ ‘0@7’& ®é° NN & Q‘& (}6& ®‘°e ®‘°e
NG & Yo & L
132 N Q
Month
Site-2. Taltali UpazilaSadar,Taltali, Barguna RivePayra
Site-2. Taltali Upazila Sadar,Taltali, Barguna, RiRayra
14
£12 w2021
S 81 = 2022
Q 4 2023
5 2024
QA Q& X D A e \ & & < < <
Q\),z;\ &'a* @'z’& }Q‘ R\ \\>° N 0@% éoe &éoe éoz N2
N QQ‘}D Y& o OAQ/ e,"e
o <
Month
Site-3. Amtali Ferryghat, Amtali, Barguna RivdPayra
Site-3. Amtali Ferryghat, Amtali, Barguna, Rivdtayra
9
8
e 7
£6
e m 2021
o
O 4 u 2022
o 3
5 2023
l -
0 - 2024
\},Z;x* o"}\\ & § ®z* & & & & & & &
& & = v e oéo & &
« (_)QQ S

155




Site-4. Payrakunja Ferryghat, Patuakhali Sadar RiRayra

Site-4. Payrakunja Ferryghat, Patuakhali Sadar, River
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Site-5. Patharghata launchghat, Patharghata, Barguna- Bigiikhali
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Site-7. Bamna_aunchghat, Bamna, Barguna, RivBishkhali

Site-7. BamnalLaunchghat, Bamna, Barguna, River

Bishkhali
2.5
£ 2
N 15
27 m 2021
w 0.5 -
0 - m 2022
QA Q& S\ Q < < < <
,bo"é &,bﬂ ®é° VQ\\ RIS \&?g\\;o Q/épe ééoe, Q}(\\oe eéoe 2023
v« seQ& O 2024
Month
Site-8. Betagi Launchghat, Betagi, Barguna, RiBishkhali
Site-8. Betagi Launchghat, Betagi, Barguna, River
Bishkhali
1.5
=
@ 1
o = 2021
Q05 -
0 m 2022
. 2023
QA Q& & Q&N &
ORI Q S W Y XX NN
\rz}\\)@})@ N\ N D & & & 2024
%Q,Q $O ()

Site-9. Charduani Bazar, Patharghata, Barguna, RB&leswar

EC:dS/m

Site-9. Charduani Bazar, Patharghata, Barguna, River

Baleswar
12
10
8 N
T . I A m 2021
2 Hjﬂjittlﬂ = 2022
0 B
2023
N Y () N X < X X X
S & & & @ S FEEEE
\'b‘\\) é)& L ¥ AN ?900 & &9 4@@ &@ 2024
& Q o e
53 9
Month

157




Site-10. Baa Machua Steamerghat, Mathbaria, Pirozpur, RiBateswar

Site-10. Bara Machua Steamerghat, Mathbaria, Pirozpur,
River Baleswar
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Site-11. Kalapara Ferryghat, Kalapara, Patuakhali, Rixadharmanik
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Site-12. Galachipa Ferryghat, Galachipa, Patuakhali, Ri@atachipa

Site-12. Galachipa Ferryghat, Galachipa, Patuakhali,
River Galachipa
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Site no-1: Meghna River, llisha Launchghat, Bh&@adar

Site ne1:Meghna River, llisha Launchghat, Bhola Sadar
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Site no2: Meghna River, Doulatkhan Launchghat. Doulatkhan, Bhola

Site no2: Meghna River, Doulatkhan Launchghat.
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Site no-3: Meghna River, Hakimuddin Launchghat. Borhanuddin, Bhola

Site ne3: Meghna River, Hakimuddin Launchghat.
Borhanuddin, Bhola
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Site no-4. Meghna River, Tojumuddin Launchghat. Tojumuuddin, Bhola

Site no4: Meghna River, Tojumuddin Launchghat.
Tojumuuddin, Bhola
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Site na-5: Meghna River, Mongolsikder Launch ghat. Lalmohon, Bhola
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Site no-6: Meghna River, Betua Launchghat. Charfassion, Bhola
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Site no-7: Tetulia River, Gongapur Launchghat. Borhanuddin, Bhola

Site no7: Tetulia River, Gongapur Launchghat.
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Site no-8: Tetulia River, Bhola Kheyaghat. Bhola Sadar
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Site-1. Kalapara Upazila Sadar, Kalapara, Patuakhali
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Site-2. Taltali Upazila Sadar, Taltali, Barguna
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Site-3. Amtali Upazila Sadar, Amtali, Barguna
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Gopalganj

Gopalganjdistrict started to observ&oil and water salinity in the year 20ZBsurfacewater
salinity sites and 7 soil salinity sites were selected in Gopalganj district. The monitoring sites are
located in Different areas of Gopalganj District. Surface water (river, STW) samples were
collected twice in month during dry season and oncemoiath during rainy season. Salinity of
water was determined by EC meter.

Soil Salinity Data

Year Monthwise EC Value

20232024 Jul Aug [Sep | Oct | Nov |Dec |Jan | Feb | Mar | Apr | May | Jun
Dumuria 0.77 | 0.38 | 0.38 | 0.48 | 0.67 |1.17 |1.04 |1.17 |1.17 |1.17 |0.24 | 0.24
Patgati 091 | 024 {038 |0.49 | 091 |0.77 | 0.77 | 091 |1.04 |1.30 |0.51 |0.64
Khalek Bazar 051 |0.77 | 1.04 {096 | 128 |1.44 |1.17 |1.83 |1.83 |[1.97 |0.64 | 0.64
Horidaspur 406 |4.18 | 263 | 482 |4.18 | 431 |4.18 |4.44 | 431 |4.44 | 0.77 | 1.17
Vatiapara 0.51 | 0.64 [ 0.38 |0.70 | 0.64 | 0.38 | 0.38 | 0.38 | 0.64 | 157 | 0.38 | 0.51
Satpar 1.04 | 0.38 | 0.38 |0.22 | 0.28 | 0.51 |0.64 | 051 |0.77 | 0.77 | 091 | 0.91
South 091 | 0.24 | 0.24 |0.25 | 0.38 |0.38 |0.38 | 051 {051 {091 | 0.64 |0.64
Gangarampur

Water (surface & ground) Salinity Data

Year Monthwise EC Value

20232024 Jul Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun

Dumuria river | 0.3210.40|0.44 |0.26 | 0.40 | 0.44 | 0.39 043|053 (171|119 | 1.14
STW | 6.19 | 450 | 4.36 | 4.42 | 4.24 | 4.07 | 3.80 | 3.97 | 4.08 | 4.14 | 4.04 | 4.09

Patgati river | 0.28 | 0.21 |0.29 |0.34|0.31 041037047 | 055|196 (090 |1.12

STW | 1.09 | 0.84 | 0.84 | 0.80 | 0.80 |0.78 | 0.78 | 0.97 | 1.13 | 1.43 | 0.89 | 1.02
Khalek Bazar| river | 0.25 | 0.22 | 0.25 | 0.25 | 0.28 | 0.57 | 0.46 | 0.64 | 0.66 | 1.49 | 1.10 | 1.41
STW | 549|429 |4.13 |4.23|3.96|4.05|3.84 425|413 |3.92|1.04 |1.62
Horidashpur | river | 0.24 | 0.23 | 0.23 | 0.23 | 0.29 | 0.42 | 0.34 | 0.38 | 0.46 | 0.48 | 0.20 | 0.36
STW | 0.76 | 0.57 | 0.58 | 0.57 | 0.60 | 0.62 | 0.69 | 0.60 | 0.67 | 0.69 | 0.98 | 0.99
Vatiapara river | 0.29 | 0.22 | 0.22 | 0.26 | 0.40 | 0.33 | 0.36 | 0.36 | 0.37 | 0.43 | 0.57 | 0.62
STW | 1.22 {090 | 0.88|0.91|0.84|0.85|0.78|0.85|0.95|0.86 | 0.84 | 0.88

Satpar river | 0.24 | 0.25 | 0.30 | 0.28 | 0.29 | 0.43 | 0.34 | 0.36 | 0.40 | 0.26 | 0.28 | 0.27
STW | 1.62 | 0.88 | 0.88 | 1.01 | 1.04 |1.08 | 1.12 | 0.86 | 0.89 | 1.18 | 0.88 | 0.98
South river | 0.26 | 0.23 | 0.23 | 0.31 | 0.30 | 0.37 | 0.37 | 0.43 | 0.33 | 0.33 | 0.21 | 0.29

Gangarampu} STW | 455 | 3.31 | 3.28 | 3.45 | 3.18 | 3.16 | 3.09 | 3.32 | 3.15 | 3.18 | 3.26 | 3.22

3.5 Technology Transfer through Adaptive Trials

Introduction

Technology Transfer through Adaptive Trmbgrammehas been initiated to popularize Upazila
Nirdeshika based fertilizer recommendation system among the farmers as well as to demonstrate
the benefits of balanced fertilizers to conserve soil health with sustainable crop production. Using
balanced fertilizes not only averts misuse of valuable fertilizers but also declines environmental
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pollution. Use of balanced fertilizers ensures the sustainability of increased trend of crop yields.
To popularize balanced fertilizer application among farmers with a viewedacing crop
production cost and environmental pollution, adaptive trials are established on the basis of Upazila
Nirdeshika.

Objectives

To exhibit the benefit of using balanced fertilizer in crops according to Upazila Nirdeshika soll
test results.

To promote the use of Upazila Nirdeshika among farmers.

To stimulate the farmers to conserve soil health through rational use of chemical fertilizers.

Materials and Methods

Two different plots of farmer 6s pazielevelddndct ed
type and soil group of the plot is identified using Soil and Landform Map attached with Upazila
Nirdeshika. Then fertility status is determined from data given Table Kha of the respective
mapping unit (Chapter 2). Fertilizer dose is deiieed according to fertility status. All inputs are
supplied by SRDI for both of the farmers for 30 decimal lands. Recommended agronomic practices
are followed in the trial plot. But the control plot is managed by the farmers according to their
normal pratice. Time to time visit and monitoring is ensured by the SRDI and DAE experts to
provide timely suggestions. When crops are ready to harvest, a field day is arranged for crop
cutting inviting farmers, GO/ NGO officials and public representatives.

Results and Discussion

After crop cutting from the trial plots in every District and Upazila it was observed that trial plot
yield was higher than that of control pl ot .
of communication with resource persoms eesponsible for the yield.
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Tabl e. Comparative crop yield between FRC bas
2023-2024)

Sl. Name of District Crop & Variety Average yield (t/ha)
No. Upazila F ar m¢ Demonstration Yield
s field plot increase%
1 Boalmari Faridpur Bari sarishal8 1.5 1.8 +20%
2 Madhukhali Faridpur BRRI Gom 33 4.1 4.7 +15%
3 Tungipara Gopalganj Rice (Babylor2) 7.80 8.70 11.54
4 Gopalganj Gopalganj Rice (Hira2) 6.40 7.28 13.75
Sadar
5 Nalitabari Sherpur Hybrid Shaktil 6.72 8.11 20.68
6 Jamalpur Sadar| Jamalpur BRRI Dhan29 5.98 7.07 18.22
7 Kari mgalKi shor e Ri ce ( BRRI 6. 915 9. 48 36. 4
8 Hossain|]KishoreRice (BRR 6. 415 8.05 24. 8
9 Madaripur Madaripur BARI Sarishal4 1.2 1.5 25% increase
10 | Sadar BRRI Dhan92 7.1 8.3 17% increase
11 | Trishal Mymensingh | Brridhani 88 5.2 6.5 25%
12 | Sadar Narsingdi BRRI dhanr96 6.42 7.26 13%
13 | Monohordi BRRI dhan100 6.27 7.45 18%
14 | Netrokona Netrokona BRI-92 7.2 7.3 0.1%
Sadar
15 | Tangail Sadar Tangail Boro (BRRI dhan 89) 7.8 6.2 21
16 | Madhupur 8.2 6.7 22
17 | Wazirpur Barishal Boro Rice 5.6 6.3 13
BRRI dhan 74
18 | Babuganj Boro Rice 5.3 5.9 11
BRRI dhan 74
19 | Amtali Patuakhali Maize 1.9 2.6 37
UnisunHybrid
20 Boro Rice 5.6 6.4 14
BRRI dhan 74
21 | Bhola Sadar Bhola BARI Sharisha 14 14 1.7 21
22 | Daulatkhan BARI Soybean 5 2.1 2.4 14
23 | Bijoynagar, Rajshahi Wheat 3.5 4.20 20.0
Godagari (BARI Gam-33)
24 | Binodpur, Rajshahi Potato(Cardinal) 33.53 45.1 345
Tanore
25 | Sherpur, Chapainawabg Wheat(BARI Gant 3.89 4.45 14.4
Gomostapur anj 33)
26 | Borendra, Chapainawabg Wheat 4.49 5.09 13.4
Nachole anj (BARI Gam30)
27 | Sirajganj Sadr | Sirajganj Wheat 3.55 4.19 18.0
(BARI Gam33)
28 | Sirajganj Sadr | Sirajganj BRRI dhanr92 6.14 6.97 13.5
29 | Hapania, Naogaon Wheat 3.89 4.69 20.6
Naogaon, Sada (BARI Gam-33)
30 | Chondikhetro,N| Naogaon Wheat 3.08 3.59 16.5
aogaon, Sadar (BARI Gam-33)
31 | Bogura Sadar | Bogura PotatoBADC Alul 12.06 17.78 47
32 | Kalai Joypurhat PotatoBADC Alul 20.01 20.16 0.75
33 | Atghoria Pabna Wheat33 3.8 t/ha 4.19 t/ha 10.26

165



Sl. Name of District Crop & Variety Average vyield (t/ha)
No. Upazila F ar md Demonstration Yield
s field plot increase%
34 | Pabna Sadar Pabna BINA Dhan-25 3.0t/ha 3.4 tha 13.33
35 | Bagerhat Fakirhat BRRI dhan100 6.2 7.1 +14.52
36 | Rupsa Khulna BRRI dhan100 6.5 7.0 +7.69
37 | Bagharpar Jashore BRRIdhan100 6.5 7.5 +15
38 | Lohagara Narail BRRIdhan100 6.2 6.8 +13
39 | Jhenaidah Sadg Jhenaidah BARI Gom-33 4.56 5.61 +23.0
40 | Magura Sadar | Magura BARI Gom-33 3.99 4.98 +24.8
41 | Kushtia Sadar | Kushtia BARI Gom-33 3.46 3.70 +6.9
42 | Kumarkhali Kushtia BARI Gom-33 3.95 4.19 +6.1
43 | SatkhiraSadar | Satkhira BRRI dhan100 5.9 6.9 +18.94
44 | Kligonj Satkhira BRRI dhan67 5.2 5.9 +13.46
45 | Dinajpur Sadar | Dinajpur BARI GOM-33 3.9 4.7 20.51
46 BARI ALU 251 545 28.9 19.42
(Asterix)
47 | Bodorgonj Rangpur Bri-87 990 kg 1122 kg 13.33%
48 | Rangpur Sadar | Rangpur Mustard Baril4 1041 kg 1065 kg 2.30%
49 | Sundorgang Gaibandha Mustard 1.3 1.6 23%
(Bari Sarishal4)
50 Potato 27.8 37.1 33%
(asterix)
51 | Kurigram Rajarhat BARI Sarisal4 1.10 1.30 18.20
52 | Lalmonirhat Lalmonirhat Hybrid Maize 9.05 11.30 24
Sadar (Kaberi54)
53 LaKurgaN | Thakurgaon \('gi‘;"}t_%) 4.43 4.59 3.6
54 | Ranishangkail Maize 14.2 15.1 0.06
55 | Sadar Brahmanbaria | BINA Sharishall 1.15 1.31 (+)13.91
56 | Ashuganj Brahmanbaria | BRRI Dhan100 5.6 6.3 (+) 12.50
57 | Lalmai Cumilla Brri Dhan92 6.0 6.7 11
58 | Burichang Cumilla Brri Dhan92 6.2 7.3 17
50 |[Rangamal{RangamaBord®d24 (B 6. 57 5.89 10. 3
sadar DHARDS)
60 |RangamalRangama Boro 20214 6. 74 5. 93 12.01
sadar DHARDS)
61 | Dakshin Surma| Sylhet Binadhan25 7.4 8.2 10.8%
62 | Osmaninagar | Sylhet Binadhan25 5.6 6.1 8.9%
63 [Moul vi b : Bl NDAhan25 5.9 6. 8 15. 25
Moul vi b
Sadar
64 |Kamal gaifMoul vi bjBI NA Dhan?2 6.5 7.3 12.31
65 | Shantigan; . BRRI-92 7.65 9.50 24.18
Sunamganj
66 | Sadar BINA-25 7.2 8.46 17.5
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Conclusion

Farmers obtained higher yield by using balanced doses of fertilizer on the basis of Upazila
Nirdeshika. It is a low/no cost technology which contributes farmers higher yield through
sustainable soil management. The results revealed that farmers got2ZB@9©%gher yield in

i n comparison

di fferent

crops

and

vari et

i es

3.6 Distribution of Fertilizer Recommendation Cards

Introduction

Increasing crop production through sustainable soil management is now a global concern. It is also
relevant to our Sustainable Development Goals SDGs. It is a harsh reality that our government has
to ensure food security with limited land resources. Sad &ecurity is indissolubly linked with

soil health management. We must feed our swelling population, but it should not be for the cost of
nutrient mining. Keeping it in view SRDI launched the programme in order to popularize and
disseminate the practicé lmalanced fertilizer use among farmers throughout the country. By 202
2024, total number of fertilizer recommendation cards distributed %8434 of which 5,793
numbers were on the basis of Upazila Nirdeshika, 7,771 on the basis of OFRS and théQdest 1,8
were soil test basis.

Table. Fertilizer Recommendation Cards Distribution:

Name of Office District Upazila Type of service
Nirdeshika Online Soil test
based based based
Regional Office, Faridpur Faridpur Madhukhali 200 300 )
Nagarkanda
Regional Office Gopalganj Gopalganj Gopalganj Sadar
Muksudpur 100 200 -
Kashiani
Regional Office, Jamalpur Jamalpur Jamalpur Sadar,
Islampur,
Melandaha
Sorishabari, 140 230 10
Dewanganj,
Madarganj
Sherpur Sherpur Sadar,
Nokla, Nalitabari 100 165 10
Jhinaigati
Regional OfficeKishoreganj | Ki s h o r ¢ Kul i arc
Kar i mga 150 300 )
Regional Office, Madaripur | Madaripur Madaripur Sadar 50 200 -
Shariatpur Shariatpur Sadar 50 - -
Regional OfficeMymensingh | Mymensingh | Mymensingh Sadar
Gouripur, Trishal, 250 340 -
Iswarganj
Regional OfficeNarsingdi Narsingdi Belabq Raipura
Sadar Monohordi 156 98 )
Gazipur Sadar - 350 -
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Name of Office District Upazila Type of service
Nirdeshika Online Soil test
based based based
Regional Office Netrokona Netrokona Netrokona Sadar,
Barhatta 50 200 }
RegionalOffice, Tangalil Tangail Madhupur,
Nagorpur, Gopalpur,
Shakhipur, Tangail 600 200 100
Sadar
Regional Office Bhola Bhola Daulatkhan 45 - -
Charfassion 100 100 -
Tozumuddin 55 - 25
Regional Office Patuakhali Barguna Taltali - 150 -
Patharghata 150 - -
Patuakhali Dashmina 129 - 25
Kalapara 100 - ;
Divisional office, Rajshahi Rajshahi - 13 -
Reg|or!al Office, . Chqpalnawab 150 150 200
Chapainawabganj ganj
Regional Office, Naogaon Naogaon 50 30 320
Regional Office, Bogura Bogura, 100 50 350
Joypurhat
Regional Office, Pabna Pabna 100 140 260
Regional Office, Sirajgan; Sirajgan;j 160 50 90
Divisional office, Khulna Bgerhat Rampal - 180 -
Fokirhat - 180 -
Khulna Terokhada - 180 -
Satkhira Satkhira sadar 55 - -
kolaroa 45 - -
Regional Office Jashore Jashore Jashore Sador 50 - -
Jashore Avoynagor 50 - -
Narail Lohagara - 100 -
Narail Kalia - 100 -
Jashore Chaugasha - 120 -
Jashore Monirampur - 58 -
Jashore Jikorgasha - 102 -
Regional Office Jhenaidah Jhenaidah JhenaidahSadar 100 150 -
Regional Office Kushtia Chuadanga Jibonno 50 - -
Kushtia Khoksa 50 - -
Regional Office, Kushtia Kushtia Kumarkhali 300 -
Khoksa 50 - -
Mirpur 50 - -
Regional Office Satkhira Satkhira Satkhirasadar 100 120 -
Kaligonj - 120 -
koraroa - 120 -
Debhata - 120 -
Regional Office Dinajpur Dinajpur Dinajpur Sada( 051 150 a1
Kaharol Fulbari
Divisional Office, Rangpur Rangpur Gangachora - 50 -
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Name of Office District Upazila Type of service
Nirdeshika Online Soil test
based based based
Rangpur Sadar - 50 -
Regional Office Gaibandha | Gaibandha Pirgonj - 50 10
Sadar 50 50 25
Palashbari 50 50 7
Saghata 50 50 8
Sundorgang 50 - -
Regional Office, Lalmonirhat | | gimonirhat Aditmari 250 -
Lalmonirhat Sadar - 150 3
Regional Office, Thakurgaon| Thakurgaon | Thakurgaon Sadar,
Baliadangi, 250 240 107
Ranishangkalil
Regional Office, Brahmanbaria Sadar 50 50 20
Brahmanbaria Akhaura 50 50 B
Nabinagar 50 50 -
Ashugonj 50 50 20
Sarall 50 50 -
Regional Office, Cumilla Cumilla Debidwar 329
Cumilla Sadar
Dakhin 105 ] 105
Lalmai 100 - -
Baurora - 135 -
Regional OfficeRa n g a m| Rangamati Rangamat | 55 90 -
Kaukhal 45 - -
Nani ar c 40 - -
Kapt ai 42 - -
Khagrachharii Khagr achh - 50 -
Panchha 30 -
Matiran - 50 -
Divisional Office, Sylhet Sylhet Bishwanath - 100 -
Balaganj - 200 -
Daksin Surma 240 60 12
Sylhet Sadar 200 - -
Regional Office, Moulvibazar| Moulvibazar | Mo ul vi b a z - 51 15
Kamal ga - 150 73
Kul aur g 100 - 1
Raj nagaq - - 1
Regional Office Sunamganj | sunamganj Shantiganj, 50 250 -
Doarabazar
Total 5793 7771 1870
Grand Total 15434
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3.7 Advisory Services to Beneficiaries

Name ofOffice District Upazila Agency Service Provided
Regional Office, Jamalpur Dewangonj, PhD student, BAU, Soil series, Soil structure and
Jamalpur Islampur Mymensingh other Soil Characters of
different AEZ
Sherpur Nakla, iMr i tti ka K Fertilizer Recomandation
Nalitabari, Card/Festoon Distribution,
Sherpur Soil Sample Collection Tecnic
Sadar Adulteraed Fertilizer
Jamalpur Jamalpur iMr i tti ka K Identification etc.
Sadar,
Melandaha
Regional Office, | Mymensingh | Mymensingh BAU Soil series identification,
Mymensingh Sadar profile description, sample
collection of MS & Ph D
student.
SRDI, Narsingdi Narsingdi Sadar DD, DAE Updated Nirdeshika
1. Sadais
2. Shibpuf5
Regional Office, Tangail Madhupur SSSNGO Soil and Fertilizer managemer
Tangail for pineapple cultivation
Shakhipur Farmers Distribution of leaflet, posters
soil sample collection and
fertilizer management
Divisional Office, Barishal Sadar Dept. of Soil Sc. BM | Soil profile description and soi
Barishal College texture and soil series
identification.
All Upazilas Dept. of Soil Sc. Provided information on soil
Jhalakathi Patuakhali Science & fertility, land type, soil and
Pirozpur Technology University water salinity of different
Upazils.
Regional Office, Patuakhali | All Upazilas DAE Provided information on soil
Patuakhali fertility, land type, soil and
All Upazilas water salinity of different
Upazila of Patuakhali &
Barguna District.
Barguna Soil and water salinity trend
and Recommendation for
increasing Agril production
with managing salinity.
Regional Office, Bhola All Upazilla DAE Provided information on soil
Bhola and water salinity of Bhola
District.
Manpura Farmers Identify Soil Salinity related

problems and gave suggestio
for salinity management.
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Name of Office District Upazila Agency Service Provided
Divisional office, Rajshahi all DAE, Farmers, BMDA, | Soil samplecollection, fertilizer
Rajshahi BAU, Phd student recommendation card and
information provided
Regional Office, Bogura, all DAE, Farmers & Soil sample collection, fertilize
Chapainawabgan] Joypurhat Students recommendation card and
information provided
Regional Office, Bogura, all DAE, Farmers & Soil sample collection, fertilize
BOGURA Joypurhat Students recommendation card and
information provided
Regional Office, Naogaon, all DAE, Farmers & Soil sample collectiorfertilizer
Naogaon Rajshahi Students recommendation card and
information provided
Regional Office, Sirajgan;j all BMDA, BAU, Phd phelo| Information shared about cha
Sirajgan;j land.
Nitrient status of rayganj
Divisional Khulna Rampa) Koyra, Cordaid Bangladesh Consultative Workshop with
Office, Khulna Dacope the Relevant Stakeholders of
Bagerhat Bagerhat Sada Climate Resillient Agriculture
Satkhira Shyamnagar in Costal Area
Ashashuni
19 Upazila of | DU, KU, BU, KIU, Provided Salinity data
Khulna, BRAC University,
Bagerhat and
Satkhira
Regional Office, Naralil Lohagara Upazila Agriculture Upazila Soil and Land use
Jashore officer (UAO) nirdeshikaand Union fertilizer
Upazila porishaid (UP) recommendation Sohyika
Upazila Nirbahi Officer UAO-20+130
(UNO) UP- 5+150
UNO-1+13
Regional Office, Satkhira 7 Upazila of | KU, KIU Provided Salinity data
Satkhira Satkhira
Regional Office, Dinajpur Dinajpur Sadar Hajee Mohammad Soil Profile Presentation in
Dinajpur DaneshScience and Field Trip
Technology University
(HSTU)
Department of Technical Assistance
Agriculture Extension,
HSTU
Department of Soll Technical Assistance
Science, HSTU
Regional Office, Dinajpur - MS students of Hajee | Technical Support Provided
) Danesh Science &
Lalmonirhat Technology University,
Dinajpur
Lalmonirhat Aditmari LGED 30 Farmers training imparted
SCA Technical Support Provided
DAE Technical Support Provided

Bangladesh Air Force

Technical Support Provided

| Farmer Pvt. Ltd.

Technical Support Provided
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Name of Office District Upazila Agency Service Provided
Regional Office, | Thakurgaon | Thakurgaon DAE Soil Health Related
Thakurgaon Sadar
Regional Office, | Brahmanbarig Sadar Titas gas field 6 (six) Soil Samples were
Brahmanbaria collected, tested and reporteq
Regional Office, Noakhali Sadar NSTU, Noakhali Soil identification for Cricket
Cumilla Peach Preparation
Reginal Office, Rangamati Rangamati Researchers Land use data
Rangamati Sadar
3.8 Training Imparted
Name of Office Title of the programme Duration Host organization Participant
Type Number
. . Soil Sample Collection and
Reg|on§| Office, Balancedrertilizer 1 day SRDI Farmers 200
Faridpur .
Application
Soil sample collection 1 SRDI, Gopalgan;j Farmer 1620
Regional Office, | technique, identification of | (One day)
Gopalganj adulterate fertilizers, Soil &
Fertilizer management
Regional Office, Soil sample collection 1 Day SRDI, Jamalpur | Farmers | 14 X 25
Jamalpur. technique. =350
Regional Office, Soil sample collection 1(one day) | SRDI, Kishoreganj| Farmer 100
Kishoreganj technique, identification of
adulterate fertilizers, Soil &
Fertilizer management
Regional Office, Soil Sample collection and 01 day SRDI Farmer 200
Madaripur Balanced dose fertilizer use
Regional Office, | In House Training (No cost) 1 day SRDI, RO, 11-20 15
Mymensingh Mymensingh Grade
Employees
Training on Method of Soll 1 Day SRDI, RO, Farmer 50
Sample Collection Mymensingh
Training on Method of Soll 1 Day SRDI, RO, Farmer 50
Sample Collection Mymensingh
Use of various apps on 2 days AIS, RO, Farmer 30x2=60
Agriculture Mymensingh
Determination of crofbased 1 day BADC, Fertilizer 50
TSP/MOP/DAP fertilizer Mymensingh Dealer
requirements, identification o
adulterated fertilizers and
Proper application of
fertilizers
Regional Office, one day farmer training on 01 day SRDI Farmer 150
Narsingdi Soil Sample Collection
technique for Soil testing by
MSTL
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Name of Office

Title of the programme

Duration

Host organization

Participant

Type Number
: i Soil Sample Collection and
Reglongl Office, Balancedrertilizer 1 day SRDI Farmers 200
Faridpur o
Application
Soil sample collection 1 SRDI, Gopalgan] Farmer 1620
Regional Office, | technique, identification of | (One day)
Gopalganj adulterate fertilizers, Soil &
Fertilizer management
Regional Office, Soil sample collection 1 Day SRDI, Jamalpur | Farmers | 14 X 25
Jamalpur. technique. =350
Regional Office, Soil sample collection 1(one day)| SRDI, Kishoreganj| Farmer 100
Kishoreganj technique, identification of
adulterate fertilizers, Soil &
Fertilizer management
Regional Office, | Soil Sample collection and 01 day SRDI Farmer 200
Madaripur Balanced dose fertilizer use
Regional Office, | In House Training (No cost) 1 day SRDI, RO, 11-20 15
Mymensingh Mymensingh Grade
Employees
Training on Method of Soil 1 Day SRDI, RO, Farmer 50
Sample Collection Mymensingh
Training on Method of Soil 1 Day SRDI, RO, Farmer 50
Sample Collection Mymensingh
Use of various apps on 2 days AIS, RO, Farmer 30x2=60
Agriculture Mymensingh
Determination of crofbased 1 day BADC, Fertilizer 50
TSP/MOP/DAP fertilizer Mymensingh Dealer
requirements, identification o
adulterated fertilizers and
Proper application of
fertilizers
Regional Office, SO.” sample co.II.ecti_on SRO! Farmer 100
technique & Identification of 1 day

Netrokona

adulterated
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Participant

Name of Office Title of the programme Duration Host organization
Type Number
Soil samplg collection metho 1 day SRDI Farmers 150
and fertilizer management
Regional Office, Acidic soil management 1 day SRDI Fasr:fg & S0
Tangail
Soil samp!e collection metho 1 day BADC Farmers 250
andfertilizer management
Divisional Method of Soil Sample 01 day SRDI Farmers 1080
OfficeBarishal Collection, Use of Balance
i i fertilizers and Fertilizer
Regional Office, Management 01 day SRDI 250
Patuakhali
Regional Office, 01 day SRDI 150
Bhola
Divisional Office, | Training on balanced fertilize 1 day SRDI, Rajshahi Farmers 200
Rajshahi utilization, soil sample
collection
Training on Acidic soil 1 day SRDI, Rajshahi Farmers 50
management,
Training on use of Land and 2 day SAAO & 40
soil resource utilization guide Farmers
Regional Office, | Training on balanced fertilize 1 day SDRI Farmers 100
Chapainawabgonj utilization, soil sample Chapainawabgonj
collection
Training on Acidic soil 1 day SDRI Farmers 50
management, Chapainawabgonj
Training on use of Land and 2 day SDRI SAAO & 40
soil resource utilization guide Chapainawabgonj| Farmers
Regional Office, | Training on balanced fertilize 1 day SRDI, RO, Farmers 100
Bogura utilization, soil sample BOGURA
collection
Training on Acidic soil 1 day SRDI, RO, Farmers 50
management BOGURA
Regional Office, | Training on balanced fertilize 1 day SRDI, RO, Naogaor] Farmers 100
Naogaon utilization, soil sample
collection
Training on Acidic soil 1 day SRDI, RO, Naogaor| Farmers 25
management
Regional Office, Soil sample collection 01 SRDI Sirajganj Famer 100
Sirajgan; procedure
Divisional Office, | Problematic soil managemern 2 days Funded by: GKBSP| Officers 30
Khulna project
Implemented by:
SRDI, DO, Khulna
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Soil sample collection 1 day SRDI, DO, Khulna 1480
technique, identification of
adulterate fertilizers, method
& time of fertilizer
application, deficiency
symptoms of nutrient elemer;
and use of balanced fertilize
Salinity management
Regional Office, 4" industrial revolution and 01 SRDI Officer 1
Jashore our duties
Staff 4
Soil sample collection and us 01 SRDI Farmers 200
of balanced fertilizers
Fertilizer management 01 BEDS (NGO) Flower 20
Farmers
Fertilizer management for 05 CDB Res. 20
cotton cultivation Assistant
Soil sample collection and ug 01 BADC Farmers 25+20
of balancedertilizers and seed
dealers
Soil sample collection, use 0 15 DAE Cadre 20
balanced fertilizers and onlin Officers
fertilizer recommendation
Regional Office, | Training on soil sampling, us| 01 day SRDI, RO, Farmers 150
Jhenaidah of balancedertilizers and Jhenaidah
methods of detection of
adulterated fertilizers
Training of farmers on soil
sample collection technique .
. e 1 day SRDI, Kushtia Farmer 200
identification of adulterate
fertilizers, methods & time of
i : fertilizer application,
Regional fo|ce, deficiency symptoms of
Kushtia .
nutrient element and use of
balanced fertilizer
Regional Office, Soil sample collection 1 day SRDI, Satklhira Farmer 1120

Satkhira

technique, identification of
adulterate fertilizers, method
& time of fertilizer
application, deficiency
symptoms of nutrient elemer
and use of balanced fertilize
Salinity management
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Divisional Office, Training on soil sampling 01 day SRDI, Divisional Farmers 50
Rangpur methods and application of Office, Rangpur Training
balancedertilizers
MSTL Training 01 day SRDI, Divisional Farmers 50
Office, Rangpur Training
Regional Office, Method of Soil Sample 01 Day SRDI, Regional Farmers 100
Dinajpur Collection, Use of Balance Office, Dinajpur
Fertilizer & Fertilizer
Management
Acidic Soil Management 01 Day SRDI, Regional Farmers 25
Related Office, Dinajpur
Regional Office, MSTL Farmers Training at 1 Day SRDI, Lalmonirhat | Farmers 50
Lalmonirhat Bhurungamari upazil®uring
Rabi season.
MSTL Farmers Training at 1 Day SRDI, Lalmonirhat | Farmers 50
Aditmari upazila During
Kharif season.
Regional Office, Method of Soil Sample 01 Day SRDI, Regional Farmers 130
Thakurgaon Collection, Use of Balance Office, Thakurgaon
Fertilizer & Fertilizer
Management
Brahmanbaria MSTL Training Rabi/2023 lday Upazila Krishi Farmer 50
Office,
Akhaura
MSTL Training Kharif/2024 lday Upazila Krishi Farmer 50
Soil Sample Collection Office,
Procedure, Use of Balance )
Fertilizer and Identification of Nabinagar
AdulteratedFertilizer etc.
Regional Office, Soil Sample Collection lday SRDI Farmer 200
Cumilla Procedure, Use of Balance
Fertilizer and Identification of
Adulterated Fertilizer
Regional Office, Soil sample collection 1(one day)| SRDI, Rangamati farmer 150
Rangamati technigue, identification of
adulterate fertilizers, Soil &
Fertilizer management
Divisional Office, Soil Sample Collection 2 days SRDI, DO Sylhet Farmer 25+25
Sylhet (Sylhet =50
Sadar)
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Soil Sample Collection 2 days SRDI, DO Sylhet Farmer 25+25
(Bishwana
Regional Office, Soil Sample Collection 1 day SRDI Farmers 200
Moulvibazar Training (MSTL)
Regional Office, Soil Sample Collection 2 days SRDI, Sunamganj| Farmer 25+25
Sunamganj =50
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Fertilizer recommendation card distribution Semi nar on salini
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MSTL Progr amme Analystiisvntsteatic

Of ficeaidbsi ng Farmer 6s trai
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|l naugaration prog Seminar on salini
wor kshezp4d 2023
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Chapter 4: Activities of Analytical services Wing

4.1 Achievement of Divisional and Regiondlaboratories

Analytical Works
Abstract

Quality fertilizers recommendations for sustainable crop produsbdrtest, plant analysis and
quality determination of fertilizer are useful tools. Soil teste gives a measure of the availability of
nutrients to aops, plant analysis indicates the actual removal of the nutrients from the soil and
quality determination of fertilizer helps to determine the actual need of fertilizers. Therefore, 24
static laboratories and 10 mobile soil testing laboratories (MSTL)uxtbdytical Services Wing

(ASW) of Soil Resource Development Institute (SRDI) providing analytical work of soil, plant,
water and fertilizer to prepare fertilizer recommendation card, standardize fertilizer and fertilizer
related materials, qualify irrig@an water and to quantify removal of the nutrients from the soil. In
20232024, total 44,107 samples and 3,10,547 parameters were analyzed in 23 static laboratories
and 10 mobile soil testing laboratories of which 32,979 soil samples with 2,73,374 paisamet

328 plant samples with 1,089 parameters, 425 water samples with 1,001 parameters and 4,583
fertilizer samples. The sources of soil, plant and water samples were mainly farmers, upazila land
and soil resource use nirdeshikha update program of SRDISNARtional Agricultural Research
System) institutes, universities, and different government organizations (GOs) and non
government organizations (NGOs). In case of fertilizer the sources of samples were mainly
Department of Agricultural Extension (DAE)pm, and different GOs and NGO. The revenue
earning from the analytical work Tk. 60,96,451.00. Besides the analysis soil, plant, water and
fertilizer samples laboratories under ASW performing training on soil sample collection and
adulterate fertilizers htification at field level.

Introduction

Soi l is the backbone of our food security.
to provide us with feed, fiber, food, and fugbil is the original source of thrutrientsthat we use
to grow crops. Tanutrientsmove from the soil into plants that we eat. Soils naturally contain
many nutrients like N, P, K, S, Ca, Mg. B, Zn, Cu, Fe, Mn, Mo and CI. These nutrients allow plants
to grow. When soil nutrients are missing or in short supply, plants sudfarrfutrient deficiency
and stop growing. When the nutrient level is too low, the plant cannot function properly and
produce the food necessary to feed the worl ds
consumption, the natural supply of nutriemghe soil must be refilled. This is why farmers add
nutrients to their soils. Nutrients can be added from a variety of sources i.e. organic matter,
chemical fertilizers, and even by some plants. This maintains the soil fertility, so the farmer can
continwe to grow nutritious crops and healthy crops.

Agriculture alters the natural cycling of nutrients in soil. Intensive cultivation and
harvesting of crops for human or animal consumption can effectively mine the soil of plant
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nutrients. In order to maintagwil fertility for sufficient crop yields, soil amendments are typically
required. Early humans soon learned to amend their fields with animal manure, charcoal, ash,
andlime to improve soil fertility. Today, farmers add numerous soil amendments to ergwince
fertility, including inorganic chemical fertilizers and organic sources of nutrients, such as manure
or compost, often resulting in surplus quantities of primary macronutrients. The efficiency of
fertilizer application and use by crops is not alwagsmized, and excess nutrients, especially N

and P, can be transported via surface runoff or leaching from agricultural fields and pollutes surface
and groundwater (Moss, 2008; Sharpéyl, 2002). Therefore, before adding fertilizer, farmers
send a soil sample to a laboratory for baseline testing. By testing their soil, farmers know which
nutrients and how much to apply to the soil. If too little is added, crops will not produce as much
asthey should.

So, while fertilizers serve an important purpose, farmers must be careful to use the right
amount, at the right time, to avoid potential negative effects to the environment. For this reason,
soil testbased quality fertilizer needs to be applied for pable crop production along with
management of soil fertility and productivity as well as improve soil health.

Objectives

1. To determine the physical, physiahemical and chemical properties of soils.

2. To prepare soil tedtased fertilizer recommendationrfcrops and cropping
patterns.

3. To test and standardize the organic manure, chemical fertilizer and fertilizer
related materials.

4. To identify the water quality in irrigation as well as other sources of water.

5. To analyze plant samples for measuring theienitrcontent within the plant
tissue.

6. To provide advisory services related to soil, fertilizers and crop.
Materials and Methods

A total of 24 static laboratories and 10 Mobile Soil Testing Laboratories (MSTLs) are being
operated under the Analytical Sem$cWing (ASW) of Soil Resource Development Institute
(SRDI). Among the static laboratories 07 are divisional (Dhaka, Rajshahi, Rangpur, Chittagong,
Khulna, Syhlet, and Barisal), 16 are regional (Mymensingh, Jamalpur, Tangail, Faridpur,
Kishoreganj, Gopalgg, Pabna, Bogra, Dinajpur, Comilla, Noakhali, Rangamati, Jessore, Kustia,
Jhenaidah and Patuakhali) and 01 is Central laboratory. All static laboratories conduct physical,
chemical and physicochemical analyses of soil and fertilizers samples collethedshyvey team
of SRDI and sent by different sources i.e., farmers, DAE, NARS organizations, universities,
entrepreneurs and other GOs and NGOs. Static laboratories under ASW also conduct chemical
analysis of water and plant samples. In addition, 10 M3¥rform two programs at Rabi and
Kharif season in a year for distributing soil tesised fertilizer recommendation card at farmers
levels (Upazila). The activities of central laboratory under ASW are little bit different than other
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static laboratories. €htral laboratory is conducting research work and quality control program as
well as analytical works according to the direction of higher authority. So, the activities of central
laboratory have been discussed separately.

The received soil, plant, watend fertilizer samples by different laboratories were
prepared and analyzed following the Method mentioned in Analytical Methods: Soil, Water, Plant
Material and Fertilizer (SRDI, 2016); Manual for Fertilizer Analysis (BARC, 2003) and Fertilizer
Recommend#on Guide (BARC, 2018). Analytical results of soil samples were interpreted for pH
and salinity level and nutrient status on the basis of Fertilizer RecommendatiorR2GL&IE-RG,
2018). Fertilizer Recommendation cards were also prepared followingZeefecommendation
Guide2018. Advisory services were provided through faeéace discussion and over telephone.

Result and Discussion

Soil sample

A total of 32,979 samples with 2,73,3@drameterg¢Moisture, Texture, pH, EC, OC, N,
P, S, K, Ca, Mg, B, Zn, Fe, Cu, Mn, Cd, Cr, Pb, Ni and others as per required) were analyzed in
the division and regional laboratories of ASW (Table 1).

Table 1: Analyzed soil samples in divisional and regional laborat@es of ASW.

Name of Division Name of Laboratory No. of Sample No. of ingredient

Dhaka Divisional Lab. Dhaka 6,215 84,578
Regional Lab. Faridpur
Regional Lab. Jamalpur
Regional Lab. Mymensingh
Regional Lab. Kishoreganj
RegionalLab. Tangail
Regional Lab. Gopalgan;j
Rajshahi Divisional Lab Rajshahi 6,686 48,580
Regional Lab. Bogura
Regional Lab. Pabna
Khulna Divisional Lab. Khulna 3,989 34,159
Regional Lab. Jhenaidha
Regional Lab. Kushtia
Regional LabJessore
Chottagarm Divisional Lab. Chattogram 6,334 39,980
Regional Lab. Cumilla
Regional Lab. Noakhali
Regional Lab. Ragamati

Sylhet Divisional Lab. Sylhet 2,385 12,934

Barishal Divisional Lab. Barishal 1,833 10,649
Regional Lab. Potuakhali

Rangpur Divisional Lab. Rangpur 5,537 42,494
Regional Lab. Dinajpur

Total 32,979 2,73,374
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Among the analyzed soil samples 39.94% was received from farmer 29.63% was received from
SRDI program (Upazildand and Soil Resource Utilization Guide), 2.85% was received from
research institute, 5.33% was received from universities and 22.25% was received from different
GOs (19.63%) and NGOs (2.62) to backup research/ educational activities (Figure 1). &k high
number of soil sample (6,686 sample) was analyzed by Rajshahi division but total parameters
(84,578 parameters) was analyzed in the laboratories of Dhaka division (Divisional Lab. Dhaka
and Regional Lab. Faridpur, Jamalpur, Mymensingh, Kishoregangailamnd Gopalganj)
whereas lowest number of samples (1,833 sample with 10,649 parameters) was analyzed in the
laboratories of Barishal division. Though, the variations of analyzed samples with parameters
among the laborites directly depend on manpowdriastrumental facilities.

m Farmer = SRDI Research Institute University m Gos m NGOs

Figure 1: Sources of soil Samples

Fertility status of analyzed farmer 0s
Soil Reaction (pH) status

Soil pH status ranged from very strongly acidic to very strongly alkaline. Among the analyzed soil
samples 5.11% soils pH were very strongly acidic, 34.20% soils pH were strongly acidic and
21.75% soils pH were slightly acidic. Consequently, 14.22, 20.3&,and 0.06% soils pH were
neutral, slightly alkaline strongly alkaline and very strongly alkaline respectively (Table 2.1). In
Dhaka and Rajshahi division 32% soils pH ranged from very strongly acidic to strongly acidic.
While in Khulna and Borishal Dision 0 to 19.46% soils pH ranged from very strongly acidic to
strongly acidic. InChattagram Sylhet and Rangpur Division 38.23 to 70.68% soils pH ranged
from very strongly acidic to strongly acidic.
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Table 2.1 Soil pH status of analyzed far mer 6s

Division Sample Very Strongly | Slightly acid Neutral | Slightly | Strongly | Very strongly
No. strongly acidic alkaline | alkaline alkaline
acidic
<4.5 4.65.5 5.66.5 6.67.3 | 7484 | 859.0 >9.0
Dhaka 1922 56 558 369 115 766 58 0
% 2.97 29.02 19.19 5.98 39.83 3.01 0
Rajshahi 4780 160 1379 1198 752 1280 11 -
% 3 29 25 16 27 - -
Khulana 2320 - - 169 860 1281 10 -
% - - 7.3 37.1 55.2 0.4 -
Chattagr 272 4 100 110 14 13 22 9
am % 1.47 36.76 40.44 5.15 4.78 8.09 3.31
Borishal 411 - 80 128 134 67 2 -
% - 19.46 31.14 32.60 16.30 0.49 -
Sylhet 629 64 332 155 11 16 - -
% 11.07 57.44 26.82 1.90 2.77 - -
Rangpur 4240 462 2536 968 187 87 - -
% 10.89 59.79 22.84 4.4 2.05 - -
Total 14574 746 4985 3097 2073 3510 103 9
% 5.11 34.20 21.75 14.22 24.08 0.71 0.06

Soil EC (dS/m) status

Electrical conductivity (EC) of received soil samples ranged fromsadine to very strongly
saline. 54 % of received soil samples of Khulna, Barishal and Chattagram Division were non
saline, 18.44% were very slightly saline, whereas 16.72, 6.28, 2.74.52d% samples were
slightly saline, moderately saline, strongly saline and very strongly saline, respectively (Table
2.2).

z

¢FofS Hon {2Af 9/ OR{kYO &adldGdza 2F Fylrt&l SR FINXS

. NS VSS SS MS StS VStS
Division Sample
0.0-2.0 2.1-4.0 4.1-8.0 8.1-12.0 12.1-16.0 >16.0
Khulana 457 252 92 56 23 19 15
% 55.1 20.2 12.3 5.1 4.2 3.1
Chattagram 119 116 1 2 - - -
% 97.48 0.84 1.68 - - -
Borishal 411 165 89 107 39 8 -
% 40.14 21.65 26.03 9.49 1.95 -
Total 987 533 182 165 62 27 15
% 54.00 18.44 16.72 6.28 2.74 1.52
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Soil OM status

Soil OM status ranged from very low to very high. Among the analyzed soil samples 12.87% soils
OM were very low, 51.37% soils OM were low and 33.13% soils OM were medium.
Consequently, 2.28 and 0.32% soils OM were high and very high respectively (Tgblm 2.3
Dhaka and Rajshahi Division 68.62 to 70 % soils OM ranged from very low to low. While in
Khulna and Borishal Division 59.2 to 71.86% soils OM ranged from very low to low. In
Chattogram Sylhet and Rangpur Division 45.84 to 73.33% soils OM ranged fremy low to

low.

¢l ofS woo {2Af ha adlddza 2F ylrtel SR FIFINY¥SNRa at
Division Total VL L M Deficient @) H VH
sample
No. X md 1017 1.83.4 X HH|225130.0| 30.1-:37.5| >375
Dhaka 1195 255 711 209 1175 0 18 2
% 9.13 59.49 17.49 98.33 0 151 0.17
Rajshahi 4780 323 3023 1423 4769 11 - -
% 7 63 30 99.77 0.23 - -
Khulana 2320 255 1118 898 2271 49 - -
% 11.0 48.2 38.7 97.89 2.1 - -
Chattogram 154 18 68 68 154 - 2 -
% 11.69 44.15 44.15 100 - 1.29 -
Borishal 334 120 120 87 327 - 7 -
% 35.93 35.93 26.05 97.90 - 2.07 -
Sylhet 30 1 21 8 30 - -
% 3.33 70.00 26.67 100 - -
Rangpur 4240 708 1645 1632 3985 238 17
% 16.7 38.8 38.5 93.98 5.6 0.40
Total 13053 1680 6706 4325 12711 298 42
% 12.87 51.37 33.13 97.38 2.28 0.32

Soil Total N status

Soil TN status ranged from very low to very high. Among the analyzed soil samples 51.41% soils
TN were very low, 43.93% soils TN were low and 3.55% soils TN were medium. Consequently,
0.71, 0.37 and 0.02% soils TN were optimimgh and very high respectively (Table 2.4). In All
Divisions 90.30 to 99.40 % soils TN ranged from very low to low.
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¢-oftS won ¢2dFf b adrddza 2F FylLtel SR Tl N¥YSNDa

Division |Total sampld VL L M Deficient ®) H VH
No. X ndq 0.09%:0.18 | 0.181:0.27 | >X »n 9P0.2710.36/0.361-0.45| >0.45

Dhaka 856 317 430 103 850 3 1 2
% 37.03 50.23 12.03 99.29 0.18 0.06 0.13

Rajshahi 4780 3459 1302 16 4777 3 - -

% 72.16 27.24 0.33 99.94 0.06 - -

Khulana 2320 459 1817 44 2320 - - -

% 19.8 78.3 1.9 100 - - -

Chattagram 334 242 85 7 334 - - -

% 72.45 25.45 2.09 100 - - -

Borishal 272 93 172 5 270 1 - 1
% 34.19 63.23 1.84 99.26 0.37 - 0.37

Sylhet 30 21 8 01 30 - - -

% 70 26.67 3.33 100 - - -

Rangpur 4240 2006 1823 280 4109 84 47 -
% 47.3 43.0 6.6 96.91 2.0 15 0.5

Total 12832 6877 5637 456 12690 91 48 3
% 51.41 43.93 3.55 98.89 0.71 0.37 0.02

Soil Available P (ppm) status
Available P status of received soils ranged from very low to very high. Available P status of 7.22%
soils were very low, 9.13% soils were low, while 11.13, 12.52, 10.21 and 49.73% soils were

medium, optimum, high and very high, respectively (Table 2.9phaka and Rajshahi division
10.72 to 31.57 % soils available P ranged from very low to low. While in Khulna and Borishal
Division 11.82 to 62.86 % soils available P ranged from very low to lo&hkttogramSylhet

and Rangpur Division 5.55 to 61.94%lsavailable P ranged from very low to low.

z

¢rotS wop !'@FAfFotS t oLIIYO adlldza 2F Fylkfel
Total | v | L | M | Defcent| o | H | VH
sample Bray & Kurtz Method
Division No. 1 p {5.25%10.5 [1051-15.75] » wmp 15.7621.0|21.1-26.25| >26.25
Olsen Method

X 1| 7.51-15.0 | 15.1:225 | > H H|225130.0( 30.1-37.5| >37.5

Dhaka 1904 | 312 283 274 869 194 149 692
% | 1639 | 1518 14.39 45.96 10.19 7.82 36.34

Rajshahi | 3914 [ 147 273 496 916 609 485 1904
3.75 6.97 12.67 23.40 15.56 12.39 | 48.64

Khulana | 2320 | 70 204 471 745 513 362 700
% 3.02 8.8 20.3 32.11 22.1 15.6 30.17

Chattagram 409 113 63 40 170 34 39 120
% | 2763 | 15.40 9.78 41.56 8.31 954 | 29.34
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Borishal 272 118 53 13 216 13 9 52
% 4338 | 19.48 4.78 52.81 4.78 4.31 19.12

Sylhet 578 203 155 43 401 38 5 134
% 35.12 | 26.82 7.44 69.38 6.57 0.87 23.18
Rangpur | 4240 21 214 181 416 307 343 3180
% 0.51 5.04 4.27 9.81 7.25 8.10 75.0
Total 13637 | 984 1245 1518 3747 1708 1392 6782
% 7.22 9.13 11.13 27.48 12.52 1021 | 49.73

Soil Exchangeable K status
Exchangeable K status range of the received soil samples was very low to very high. Exchangeable

K status of 10.53% soils were very low, 26.38 % soils were low, while 26.08, 18.13, 12.15, and
10.78% soils were medium, optimunigih and very high, respectively (Table 2.6). In Dhaka and
Rajshahi division 37 to 40.39 % soils exchangeable K ranged from very low to low. While in
Khulna and Borishal Division 18.34 to 22.20 % soils exchangeable K ranged from very low to
low. In Chattogam, Sylhet and Rangpur Division 36.39 to 44.50% soils exchangeable K ranged

from very low to low.

¢l 6ftS Hdc 9EOKFYy3ASIo6tS Y adldda 2F Fyrtel SR FINXS

Division Total VL L M Deficient @) H VH
sample

No. XK n @ 0.091:0.18(0.181:0.27| > n ®|0.271-0.36|0.361-0.45| >0.45

Dhaka 1904 340 429 336 1105 295 185 319
% 17.86 22.53 17.65 58.04 15.49 9.72 10.75

Rajshahi 3837 380 1029 1078 2487 543 277 530
% 10 27 28 64.82 14 7 14

Khulana 2320 46 469 817 1332 708 192 88
% 2.0 20.2 35.2 57.41 30.5 8.3 3.8

Chattagram 272 44 55 67 166 40 30 36
% 16.17 20.22 24.63 61.03 14.71 11.03 13.23

Borishal 409 7 68 133 298 111 56 34
% 1.71 16.63 32.52 50.85 27.14 13.69 8.31

Sylhet 578 107 145 118 370 53 43 112
% 18.51 25.09 20.42 64.02 9.17 7.44 19.38

Rangpur 4240 504 1382 988 2874 708 865 343
% 11.9 32.6 23.3 67.80 16.7 20.4 8.1

Total 13560 1428 3577 3537 8542 2458 1648 1462
% 10.53 26.38 26.08 62.99 18.13 12.15 10.78
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Soil Available S status
Range of available S status of analyzed soils varied from very low to very high. Available S status

of 22.63% soils were very low, 22.09% soils were low, whereas 15.49, 15.36, 10.09 and 14.35%
soils were medium, optimum, high and very high in availablerfient, respectively (Table 2.7).

In Dhaka and Rajshahi division 36.01 to 37 % soils Available S ranged from very low to low.
While in Khulna and Borishal Division 15 to 73.60 % soils Available S ranged from very low to

low. In ChattogramSylhet and Rangp Division 44.50 to 74.05% soils Available S ranged from

very low to low.

¢FoftS nwor ' GEAfLFO0ES { adGlFddza 2F Fylfel SR FFNYSNRA

Division Total sample] VL L M Deficient ®) H VH
No. X 71 475115.0]15.1-22.5| > H H|22.51-30.0| 30.1-37.5( >37.5
Dhaka 1904 710 456 229 1395 155 77 277
% 22.33 13.68 6.87 41.85 4.65 2.31 8.31
Rajshahi 3992 706 777 595 2070 609 402 903
% 18 19 15 52.05 15 10 23
Khulana 2320 130 218 445 793 580 529 418
% 5.6 9.4 19.2 34.18 25.0 22.8 18.0
Chattagram 272 119 62 26 207 16 16 33
% 43.75 22.99 9.56 76.10 5.88 5.88 12.13
Borishal 382 175 126 71 372 10 - -
% 42.79 30.81 17.36 97.38 2.44 - -
Sylhet 578 225 203 43 471 27 11 69
% 38.93 35.12 7.44 81.48 4.67 1.90 11.94
Rangpur 3705 911 1064 628 2603 623 292 187
% 215 25.1 14.8 70.25 14.7 6.9 4.6
Total 13153 2976 2906 2037 7919 2020 1327 1887
% 22.63 22.09 15.49 60.21 15.36 10.09 14.35

Soil Avail Zn status

Range of available Zn status of analyzed soils varied from very low to very high. Available Zn
status of 14.24 % soils were very low, 21.99% soils were low, whereas 19.17, 11.35, 14.11 and
19.08% soils were medium, optimum, high and very high in avail&bleontent, respectively
(Table 2.8). In Dhaka and Rajshahi division 24 to 31 % soils Available Zn ranged from very low
to low. While in Khulna Division 28.1 % soils Available Zn ranged from very low to low. In
Chattogramand Rangpur Division 44.26% to 130soils Available Zn ranged from very low to

low.
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¢rotS Hoy ! @At %y adldda 2F Fylrtel SR FINYSNDRa &l

Division Total VL L M Deficient o H VH
sample
No. X n @ 045109 | 0.91-1.35 X ™ d|1.351-1.80( 1.81-2.25( >2.25
Dhaka 779 105 184 111 400 57 78 244
% 8.6 15.4 9.44 34.34 4.85 6.63 20.74
Rajshahi 3519 530 575 940 2045 345 289 840
% 15 16 27 58.11 10 8 24
Khulana 2320 128 524 587 1239 283 309 489
% 55 22.6 25.3 53.41 12.2 13.3 21.1
Chattagram | No.27 14 13 - 27 - - -
% 51.85 48.15 - 100 - - -
Rangpur 4238 778 1098 448 2324 550 860 504
% 18.36 25.9 10.58 54.84 12.97 20.3 11.89
Total 10883 1550 2394 2086 6030 1235 1536 2077
% 14.24 21.99 19.17 55.41 11.35 14.11 19.08

Soil Available B status

Range of available B status of analyzed soils varied from very low to very high. Available B status
of 17.14 % soils were very low, 27.77% soils were low, whereas 21.51, 12.43, 10.61 and 10.54%
soils were medium, optimum, high and very high in availabtement, respectively (Table 2.9).

In Dhaka and Rajshahi division 35.27 to 53 % soils Available B ranged from very low to low.
While in Khulna Division 14.0 % soils Available B ranged from very low to lowClvattogram

and Rangpur Division 51.85% to 68.98% soils Available B ranged from very low to low.

¢lrotftS Hod ! GFATLFIofS . aalradgda 27 I-YI-féTSR FI NYSNDa
Division Total VL L M Deficient (@] H VH
sample
No. X n @ 0.151-0.3 | 0.31-0.45 Xn &n| 0.451-0.6 | 0.61-0.75 | >0.75
Dhaka 769 152 314 123 549 58 27 95
% 11.51 23.76 9.35 41.72 4.41 2.05 7.2
Rajshahi 3564 686 1204 1040 2930 234 155 245
19 34 29 82.21 7 4 7
Khulana 2320 42 283 369 694 607 587 432
% 1.8 12.2 15.9 29.91 26.2 25.3 18.6
Chattagram | No.27 1 13 13 27
% 3.70 48.15 48.15 100
Rangpur 1267 481 393 164 1038 89 74 66
% 37.96 31.02 12.94 81.92 7.02 5.84 5.22
Total 7947 1362 2207 1709 5278 988 843 838
% 17.14 27.77 21.51 66.42 12.43 10.61 10.54
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Plant and Water Sample

Nutrient content in plant tissue is a vital indicator of solil fertility, soil productivity as well as crop
yield and nutrient deficiency. Moreover, quality water is an important input for agricultural
production as well as human health. Divisionad aegional laboratories under ASW analyzed a

total of 328 plant samples and 425 water samples with the parameters number 1089 and 1001,
respectively. The highest number of plant samples (164) and water samples (152) were analyzed
by divisional laboratorySylhet (Table 3). The number of analyzed parameters of plant and water

sample was 751 and 295, respectively

Table 3: Plant and water samples analyzed by divisional and regional laboratories of ASW

Name of
Division

Name of Laboratory

Plant

Water

Sample

parameters

Sample

parameters

Dhaka

Divisional Lab. Dhaka

Reginal LabFaridpur

Reginal Lab. Jamalpur

Reginal Lab. Mymensingh

Regional Lab. Kishoreganj

Regional Lab. Tangalil

Regional Lab. Gopalgan;

102

186

114

281

Rajshahi

Divisional Lab Rajshahi

Reginal Lab. Bogra

Regional Lab. Pabna

Khulana

Divisional Lab. Khulana

Reginal Lab. Jhenaidha

Reginal Lab. Kushtia

Regional Lab. Jessore

24

122

Chittagong

Divisional Lab. Chittagong

Reginal Lab. Comilla

Reginal Lab. Nokhali

Regional Lab. Ragamati

96

115

Sylhet

Divisional Lab. Sylhet

164

751

152

295

Barisal

Divisional Lab. Borisal

Reginal Lab. Potuakhali

Rangpur

Divisional Lab. Rangpur

Reginal Lab. Dinajpur

57

147

39

188

Total

328

1,089

425

1,001

Fertilizer Recommendation Card

Soil test based balanced fertilizer application ensures optimum yield with minimum input
maintaining soil health and environment. Divisional and regional laboratories under ASW had
prepared 14,369 fertilizer recommendati@ndcbasis on soil test base (13,637), online fertilizer
recommendation system (157) and Upazila land and soil utilization guide (575) which were
distributed to respective farmers (Table 4).




Table 4: Fertilizer recommendation card prepared and distribution by divisional and
regional laboratories of ASW

No. of card

Name of Division Name of Laboratory STB OFRS ULSUG Total
Dhaka Divisional Lab. Dhaka 1,904 - - 1,904
Reginal LabFaridpur
Reginal Lab. Jamalpur
Reginal Lab. Mymensingh
Regional Lab. Kishoregan;j
Regional Lab. Tangail
Regional Lab. Gopalganj
Rajshahi Divisional Lab Rajshabhi 3.914 - - 3,914
Reginal Lab. Bogra
Regional LabPabna
Khulana Divisional Lab. Khulana 2,320 - - 2,320
Reginal Lab. Jhenaidha
Reginal Lab. Kushtia
Regional Lab. Jessore
Chittagong Divisional Lab. Chittagong 409 - - 409
Reginal Lab. Comilla
Reginal Lab. Nokhali
Regional Lab. Ragamati

Sylhet Divisional Lab. Sylhet 578 - - 578
Borishal Divisional Lab. Borisal 272 100 575 947
Reginal Lab. Potuakhali
Ranjpur Divisional Lab. Rangpur 4,240 57 - 4,297
Reginal Lab. Dinajpur
Total 13,637 157 575 14,369

Revenue earning

Divisional and regional laboratories under ASW earned Tk. 60,96,451.00 as revenue by analyzing
soil, water, plant and fertilizer samples (Table 5). The highest amount (Tk. 33,26,072.00) was
earned from fertilizer analysis. Divisional laboratory, Dhaka wetjfional laboratories under the
division was the most top position in revenue earning (Tk. 23,16,250.00)

Table 5: Revenue earning by divisional and regional laboratories of ASW

Name of Name of Laboratory Earning (Tk.)
Division Soil Water | Plant Fertilizer | Total
Dhaka Divisional Lab. Dhaka 11,08,560 | - - 12,07,690 | 23,16,250

Reginal Lab. Faridpur
Reginal Lab. Jamalpur
Reginal Lab. Mymensingh
Regional Lab. Kishoreganj
Regional Lab. Tangail
Regional LabGopalgan;j
Rajshahi Divisional Lab Rajshahi 4,00,906 | - - 2,50,700 | 6,51,606
Reginal Lab. Bogra
Regional Lab. Pabna
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Name of Name of Laboratory Earning (Tk.)
Division Soil Water | Plant Fertilizer | Total
Khulana Divisional Lab. Khulana 1,96,299 | 8,580 | - 3,10,007 | 5,14,886
Reginal Lab. Jhenaidha
Reginal Lab. Kushtia
Regional Lab. Jessore
Chittagong Divisional Lab. Chittagong | 1,79,237 | 3,215 | 500 7,27,900 | 9,10,852
Reginal Lab. Comilla
Reginal Lab. Nokhali
Regional Lab. Ragamati
Sylhet Divisional Lab. Sylhet 3,37,550 | 15,200 | 65,600 1,10,000 | 5,28,350
Borishal Divisional Lab. Borisal 85,964 660 - 78,800 1,65,424
Reginal Lab. Potuakhali
Ranjpur Divisional Lab. Rangpur 3,47,833 | 6,375 | 13,900 6,40,975 | 10,09,083
Reginal Lab. Dinajpur
Total 26,56,349| 34,030| 80,000 | 33,26,072| 60,96,451

Fertilizer and fertilizer related materialsl

1n 20232024 fiscal year, 4,583 fertilizer samples were analyzed in different laboratories of

ASW (Table 6), in which 3,169 (69.15%) fertilizer samples were standard and 1,414 (30.85%)

samples were adulterated (Table 7).

Table 6: Quantity of analyzed fertilizer in divisional and regional laboratories of ASW

Name of thel Dhaka | Rajshahi| Khulna Chattogram | Borishal | Sylhet| Rangpur| Grand
fertilizers & & total
Jessore Comilla

Urea 06 - 23 39 21 12 02 103
(NH4).SOy 38 - 03 35 - - - 76
TSP 24 20 10 57 19 24 06 160
DAP 27 - 17 80 12 32 04 172
MoP 35 05 05 72 14 27 02 160
K2SOy 62 12 - 35 - - 109
Gypsum 133 22 20 117 25 19 34 370
NPKS 25 4 08 11 - 5 07 60
MgSQOy 212 87 33 168 10 37 112 659
ZnS04 (Mono.) 153 242 109 173 26 17 170 890
ZnS0O4 Hepta.) 47 26 05 32 02 18 33 163
Chelated Zn 74 43 - 87 01 5 24 234
Solubor boron 164 119 36 113 11 28 101 572
Boric acid 120 61 19 77 14 17 61 369
Fertibor B15% 55 10 06 37 - - 19 127
Organic fertilizer 84 13 37 24 - 12 103 299
Dolomite 15 05 02 01 01 - 08 35
Rock phosphate - - - 03 - - - 3
Micronutrient 4 - - - - - - 4
Bonemeal 2 - - - - - - 2
Others - - 06 3 06 15
Total 1280 669 333 1187 156 266 692 4583
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Macronutrient fertilizers i.e. Urea, (NHHQs, MgSO4 and KSOQ; were around 100% standard.
Besides, other macronutrient fertilizers like TSP, DAP, MoP and Gypsum were 10.00%, 9.88%
8.13% and 17.03% adulterated, respectively (Table 7). In contrast, micronutrient i.e., 69.10% zinc
sulfate monohydrate, 38.04% zinc stdfdneptahydrate, 31.62% chelated zinc, 26.75% solubor
boron, 40.65% boric acid and 22.05% Boron 15% were adulterated. The highest percent of sub
standard was observed for zinc sulfate monohydrate. The amount of adulterated organic fertilizers
was 48.49% (@ble 7). The adulteration was observed not only for the nutrient deficit but also for

toxic level of heavy metals like cadmium (Cd), lead (Pb), Nickel (Ni) and Chromium (Cr).

Table 7: Quality of analyzed fertilizer in divisional and regionallaboratories of ASW

Name of the fertilizers Total Standard | Sub- standard
No. %

Urea 103 100.00 0.00
(NH4):SGy 76 96.05 3.95
TSP 160 90.00 10.00
DAP 172 90.12 9.88
MoP 160 91.7 8.13
K2SOy 109 97.25 2.75
Gypsum 370 82.97 17.03
NPKS 60 50.85 49.15
MgSQ 659 98.94 1.06
ZnS0O4 (Mono.) 890 30.90 69.10
ZnSO4 (Hepta.) 163 61.96 38.04
Chelated Zn 234 68.38 31.62
Solubor boron 572 73.25 26.75
Boric acid 369 59.35 40.65
Fertibor B15% 127 77.95 22.05
Organic fertilizer 299 51.51 48.49
Dolomite 35 77.14 22.86
Rock phosphate 3 100.00 0.00
Micronutrient 4 0.00 100.00
Bonemeal 2 50.00 50.00
Others 15 80.00 20.00
Total 4583 69.15 30.85
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Table 8: Analyzed soil samples by MSTLs

MSTL Working area Upazila Sample
Division District
Jamuna Dhaka |Munsiganj, Dhaka, Tangail, Netrokona Mymensin 12 579
Kishoreganj, Gazipur, Narshindi, Manikgan].
Brahmaputr Dhaka |Jamalpur, Sherpur 10 565
Madhumoti Dhaka |Faridpur, Rajbari, Sariyatpur, Madaripur, Gopalganj 10 495
Tista Rajshahi [Naogaon, Chapainawabgonj, Rajshahi, Natore, Pg 12 731
Sirajganj, Joypurhat, Gaibandha, Rangpur
Karatoa Rajshahi |Gaibandha, Thakurgoan, Dinajpur, Nilphamari, Kurigrg 12 603

Bogura, Dinajpur, Thakurgoan
Rangpur |Lalmonirhat, Nilphamari, Gaibandha, Panchagor, Rangy

Kurigram,
Rupsa Khulna |[Kushtia, Chuadanga, Jhenaidah, Jashore, Narail, Kh 16 804
Satkhira, Bagerhat, Chuadanga, Jhenaidah, Jashore,Kh
Shurma Sylhet |Sylhet, Sunamgonj, Moulavibazar, Habigonj 4 405
Kirtonkhola Barishal |Bhola, Barguna, Patuakhali, Jhalokati 4 400
Kornafuli | Chattogram/Ch at t ugr am, Khagrachori, 12 579
Hill Tracts |Rangghamati
Titas Chattogram|Cumilla, Noakhali, Feni, Chandpur, Brahmanba 12 610
Laxmipur
Total 104 5771

Service of mobile soil testing laboratory (MSTL)

A total 5,771 soil samples were tested through 10 MSTLs namely Jamuna, Madhumoti,
Brahmaputra, Tista, Karatoa, Rupsa, Karnophuly, Titash, Shurma and KirtomkHdtdi and
Kharif season (Table 8). The tested soil samp
Upazilas with the cooperation of Department of Agricultural Extension (DAE). After analysis soil
testbased fertilizer recommendation cards weeppred and distributed to the respective farmers.

Conclusion

The natural soil fertility of Bangladesh is reducing day by day rapidly which hampering crop
productivity. The farmers of Bangladesh have realized the importance and benefits of soil test
basel fertilizer recommendation for crop cultivation though soil -tested fertilizer
recommendation facility at farmerdés | evel S
are also getting higher step by step. In this situation, increase ofmenaad quality fertilizer

uses through soil and fertilizer testing by the farmers with the support of SRDI and DAE could
contribute in resource use efficiency and more economic return from cultivated crops.
Nevertheless, managing the soil health and swtée crop production soil tesased standard
fertilizer application has to be ensured through soil and fertilizer testing

References

BARC (Bangladesh Agricultural Research Council). 2003. Manual for fertilizer Analysis.
Ministry of Agriculture. Soils Publication # 44. Farmgate, Dhaka.

195



BARC (Bangladesh Agricultural Research Council). 2018. Fertilizer Recommendation Guide
2018. Soil Publication # 45. Farmgate, Dhaka.

Moss, B. 2008. Water pollution by agricultuRhilosophical Transéions of the Royal Society
B-Biological Sciences363: 659666.

Sharpley, A. N., Haygarth, P. M. and Jarvis, S. C. 2002.3 Introduction: Agriculture as a potential
source of water pollutiorAgriculture, hydrology and water quality;5}

SRDI (Soil ResourceDevelopment Institute). 2016. Analysis Methods: Soil, Water, Plant
Materials and Fertilizer. Offline Digital Fertilizer Recommendation Program.

Title: Changes of Soil Fertility inJamalganj Upazila under Sunamganj District

Md. Anayet Ullah #, SM Shamsuzzama&and Sarker Mohammad Rasel

LPrincipal Scientific Officer, Soil Resource Development Institute, Divisional Laboratory, Dhaka,
Bangladesh. 2Principal Scientific Officer, Soil Resource Development Institute, Central
Laboratory, Dhaka, Bangladh.Senior Scientific Officer, Soil Resource Development Institute,
Central Laboratory, Dhaka, BangladestAdthor of correspondence anayetsrdi@yahoo.com.

Abstract

A comparative study was conducted to assess the soil characteristics and fertility status in
Jamalganj Upazila within the Sunamganj District. The primary objective was to evaluate the
changes of soil fertility over time by examining various parametersdimg soil pH, organic

matter (OM), total N, available P, S, B, Zn, Cu, Fe, Mn, exchangeable K, Ca, and Mg. Over the
years from 2001 to 2023, there were notable trends in soil properties. During the 2001s, the soil in
the area exhibited a range of charastes. The pH has turned very strongly acidic to slightly
acidic from very strongly acidic to neutral. Over the observed period, the organic matter (OM)
content in the soiincreased in recent soil compared to previous soil in most of the soil series
exaept the Monu and Terchibari soil serid$e total nitrogen (N) content shows same as OM
content. Available phosphorus (P) levels also experienced an increase. The availability of zinc
(Zn), iron (Fe), manganese (Mn) and available copper (Cu) showed rdidistacreases.
Additionally, sulfur (S) content showed both cases very high. Exchangeable potassium (K),
calcium (Ca), and Magnesium exhibited a decrease. On the other hand, exchangeable magnesium
(Mg) In case of soil available boron (B), it actually daiot follow specific pattern. In summary,

the findings of the study strongly suggest that soil fertility has declined in the study area. These
changes in soil properties and nutrient status have implications for agriculture and land
management practices the region.

Key words: Soil group,Soil reaction (pH), Organic matter (OM), Plant nutrients, Soil fertility.

Introduction

Bangladesh, a country known for its fertile deltaic plains and agricultural heritage, is heavily
dependent on the agriculture sectemploying a significant portion of its population and
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contributing to its economy. However, with the increasing population, the demand for food in
Bangladesh is constantly increasing and thus the practice of intensive agriculture using
agrochemicals haveeen dominating the cropping systems for several decades. Unfortunately, in
the pursuit of increased food production, sustainability, environmental concerns, and the issue of
land degradation have often been overlooked. As a result, soil fertility mafscsigtly declined,
particularly in areas where lande intensification is more pronounced and inefficient.
Bangladesh's soils are subjected to/experience high temperatures, abundant rainfall, and the
pressure of cultivating two or more crops in a ysametimes without balanced fertilization
practices. This has led to the widespread depletion of nutrients from the soil. The intensification
of agricultural land use, coupled with the adoption of modern crop varieties, has contributed to the
deteriorationof soil fertility and the emergence of new nutrient deficiencies. As a result, soil
fertility is deteriorating progressively (Islam, 2008; SRDI, 2010a, b). To address this challenge, it
is imperative to assess the trend of soil fertility decline to emgim®al nutrient management and

the development of sustainable cropping systems in Bangladesh. Soil fertility levels vary across
regions, necessitating variable fertilizer applications for different types of crops. Insufficient
fertilizer application canaduce crop yields, while excessive use can result in economic losses and
poses environmental risk.

A comprehensive understanding of soil fertility provides valuable insights into the current nutrient
status, distribution patterns, and trends (Dafagttel, 2010). This knowledge is crucial for
decisionmaking processes aimed at enhancing crop productivity. To assess the extent of soil
fertility degradation, it is essential to compare and analyze the initial and current soil fertility status.
Therefore, ths study examines changes in soil pH, organic matter (OM), total nitrogen (TN),
phosphorus (P), sulfur (S), potassium (K), calcium (Ca), magnesium (Mg), boron (B), zinc (Zn),
copper (Cu), iron (Fe), and manganese (Mn) over a period spanning from 2001310l Bi32
analysis aims to provide insights into the evolving nutrient dynamics in the soil over time. In
summary, the availability of productive soil and land resources is crucial to meet the ever
increasing demand. Addressing this challenges Bangladesire®a holistic approach that
considers sustainable soil management practices, environmental protection, and the prevention of
soll fertility degradation. Understanding the changing soil nutrient dynamics is crucial for making
informed decisions in agritture and ensuring lontgerm food security.

Materials and Method

Study location: The studied site, Jamalganj Upazila under Sunamganj district of Bangladesh
covers an area of 131.69 kin the eastern part of the country.

Soil sampling and analysis:Soil sampling was done under the national soil survey program of
Soil Resource Development Institute, Bangladesh. Samples were collected based on solil series,
land type and land use. Compgessamples were collected from the uppetS0cm of depth.
Collected soil samples were 68 in 2023. Soil pH was measured as described by Jackson (1962).
Organic matter (OM) was determined by wet oxidation method (Btagk 1982). Available P
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was extraad by Bray and Kurtz (1945) methodology. The P in the extract was then determined
by developing blue color absorbance with ammonium molykasterbic acid solution and
measuring the color by Spectrophotometer at 8390 nm wavelength. The S content irathevexst
determined turbidimetrically and the turbid was measured by spectrophotometer at 535 nm
wavelength (Alvareet al.,2001). Exchangeable K content was determined by extraction with 1M
ammonium acetate, pH 7.0 solution followed by determination xtfaetable K by flame
photometer (Thomas, 1982). Exchangeable Ca and Mg content were determined by extraction with
1M ammonium acetate, pH 7.0 solution followed by measurement by atomic absorption
spectrophotometer (Thomas, 1982). Available Zn, Cu, F&emdere extracted by 0.05M DTPA
solution (pH 7.3) maintaining 1:2 saktractant ratio. The extracted level was measured by flame
AAS (Lindsay and Norvell, 1978). Available B was extracted by hot wafi2M CaCj solution

(1:2). The extractable B was demined by spectrophotometer following azomettiheethod
(Keren, 1996).

Result and discussion:

Soil Reaction (pH):The previous soil pH range was 462 and recent was 485 in different

soil series at Jamalganj Upazila. The present pH shows a siagé@nd compared to previous
data. These were due to the harvest ofdyighding crops and the nitrification of ammonium and
acidic parent material.These findings were supported by Hailin, Zb4f. the course of two
decades, from 2001 to 2023, effotb intensify crop production have led to a notable rise in the
application of chemical fertilizers. Unfortunately, this surge in fertilizer use, marked by imbalances
and excessive quantities, particularly stemming from improper utilization of aniinaseid acid
forming fertilizers, appears to be the primary factor contributing to the increasing levels of soil
acidity in the study area.

Table-1 Change in soil analytical data of pH, OM, N and P

Soil Group Land Elements/Parameters
type pH OM (%) N (%) P (ppm)
Previous | Recent| Previous| Recent|Previous Recent| Previous| Recent

Pritimpasha MLL 6.4 5.3 2.4 4.1 0.14 0.20 1.0 1.2
Nalitabari MLL 4.8 4.3 3.44 3.9 0.26 0.19 2.0 2.5
Monu LL 4.8 4.1 3.44 2.9 0.26 0.13 1.0 3.5
Balagonj MHL 4654 | 4054 2.2 2.8 0.14 0.15 2.0 2.7
Balagonj MLL 4.54.9 4.6 2.14 3.5 0.12 0.18 2.0 3.4
Goainghat MHL 4.65.0 | 4.05.2 1.9 2.7 0.11 0.14 2.0 3.8
Goainghat MLL 4358 | 4.66.1 2.41 2.8 0.13 0.14 3.0 3.8
Surma'sSilty Sall MLL 556.4 | 4.45.3 2.49 2.8 0.15 0.15 2.0 3.2
Surma'sSilty Soil LL 5.0 4.8 1.72 1.8 0.12 0.10 2.0 4.0
Fagu LL 4.46.5 4.2 6.5 2.5 0.13 0.13 3.0 3.7
Fagu VLL 4.2-5.2 4.25.4 2.88 2.94 0.12 0.15 1.0 3.1
Terchibari LL 4648 | 4.35.0 2.96 2.69 0.13 0.14 1.0 4.5
Terchibari VLL 4550 | 4.365 3.26 3.14 0.13 0.15 1.0 4.7
Dhirai VLL 4546 | 4.36.1 3.45 3.32 0.14 0.16 1.0 3.1
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Organic Matter (%) and Total N (%): More or less the same trend was observed in the
case of nitrogen and organic matter. The organic matter in the soil increased in recent soil compared
to previous soil in most of the soil series. In the case of the Monu and Terchibari soil series, the
recert soil OM decreased slightly but their status was the same. Organic matter decreased markedly
in the Fagu soil series with low land in recent yelarsreasing use of organic amendment, leaving

crop residues in the field after harvest or incorporating tinéorthe soil and cover cropping might

be the cause of increased amount of organic matter in that region.

Phosphorus:The previously available P was found in very low status at different soil series. In
recent years, the available P has increased glighit their status is the same as in previous data.
Increase in soil available phosphorus might be the adoption of practices such as liming acidic soils,
application of organic amendments in acidic soils, tillage practices and regulation of time and
methal of P fertilizer application.

Potassium (K): Out of nine soil series, the recent K level decreased compared to the previous
K level, except for the Balaganj soil series (Tabler8§ status of exchangeable K did not follow any
specific pattern for eactil group and land type. Overall, it was found to be increased in 2023 comapre to
2001 except in Balaganj, it was decreased slightly.

Calcium (Ca) and Magnesium (MQ): The exchangeable Ca was decreased recently
compared to previous Ca except Nalitabari and Goainghat soil series. Among the soil series, only
Goainghat with MHL occupies a different status. The recent exchangeable Mg have increased in
Nalitabari, Monu, Goaighat with MHL and Dhirai soil series compared to previous Mg. A
decreasing trend of Mg was observed in the remaining soil series.

Table-2 Change in soil analytical data of K, S, Ca, Mg and B

Elements
Soil Group Land
type K Ca (meq/100g Mg S (ppm) B (ppm)
(meq/100g soil) (meq/100g
soil) soil)
PreviouiReceniPrevious|ReceniPrevioujRecent |Previoujy Recent |PrevioujRecent

Pritimpasha MLL 0.20 | 0.10| 9.90 | 6.26 | 2.90 | 1.69 72 39 0.54 | 0.56
Nalitabari MLL 0.14 | 0.10| 3.40 | 449 | 1.10 | 1.28 88 68 0.39 | 0.32
Monu LL 0.19 | 0.15| 560 | 3.81| 1.00 | 1.14 59 79 1.00 | 0.44
Balagonj MHL 0.18 | 0.19| 590 | 5.00| 2.10 | 1.34 129 65 0.42 | 0.39
Balagonj MLL 0.17 | 0.20| 4.30 | 3.76 | 1.30 | 1.17 58 60 0.33 | 0.22
Goainghat MHL 0.17 | 0.17| 3.10 | 5.14| 1.10 | 1.48 50 62 0.40 | 0.37
Goainghat MLL 0.20 | 0.19| 480 | 495| 1.60 | 1.45 96 66 0.37 | 0.31
Surma'sSilty So, MLL 0.24 | 0.21| 9.10 | 5.21| 290 | 1.40 158 105 0.19 | 0.29
Surma'sSilty So LL 0.22 | 0.17| 6.50 | 3.62| 2.10 | 1.33 152 47 0.71 | 0.33
Fagu LL 0.21 | 0.18| 6.90 | 5.08| 1.90 | 1.49 75 66 0.68 | 0.26
Fagu VLL 0.23 | 0.22| 8.00 | 5.47| 190 | 1.60 82 44 0.36 | 0.32
Terchibari LL 0.27 | 0.17| 9.10 | 650 | 1.80 | 1.52 80 104 0.33 | 0.46
Terchibari VLL 0.21 | 0.19| 7.10 | 546 | 1.60 | 1.54 66 82 0.34 | 0.33
Dhirai VLL 0.20 | 0.20| 7.00 | 593 | 150 | 1.53 60 109 1.04 | 0.43
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Sulfur (S) and Boron (B):Available S was found between-860 ppm (Very High) in 2001,

while it was observed between-309 ppm(Very High) by the year 2023 in different soil series

with land types (Table 2). The status of available S was found very high in both cases (previous
and present). Available B was found between 011@4 ppm (Low to Very High) in 2001, while

it was obsered between 0.20.56 ppm (Low to high) by the year 2023 in different soil groups

with land types. Some cases available B values decreased by crop uptake and sediment deposition.

Table-3 Change in soil analytical data of Zn, Cu, Fe and Mn

Elements
Soil Group Land Zn (ppm) Cu (ppm) Fe (ppm) Mn (ppm)
type Previous| Recent| Previous| Recent| Previous| Recent] Previous Recent

Pritimpasha | MLL 0.70 0.78 2.80 3.39 84 88 9.2 43
Nalitabari MLL 2.10 3.81 3.70 5.79 240 338 116 138
Monu LL 1.60 2.52 4.10 3.09 280 103 114 76
Balagon; MHL 1.00 2.59 3.00 4.03 118 158 141 117
Balagon; MLL 1.00 3.09 2.30 5.17 164 252 137 117
Goainghat MHL 0.90 2.46 3.10 4,23 147 222 56 135
Goainghat MLL 1.40 2.34 3.70 4.70 193 187 108 124
Surma'sSilty So; MLL 0.60 251 2.80 451 74 240 111 149
Surma'sSilty So| LL 0.50 2.37 3.20 4.83 340 143 62 59
Fagu LL 1.60 1.93 4.20 4,54 294 187 151 105
Fagu VLL 1.80 2.77 4.30 5.09 341 286 142 132
Terchibari LL 1.90 2.09 4.40 4.64 347 369 143 172
Terchibari VLL 1.70 2.41 4.70 4.76 321 317 158 164
Dhirai VLL 1.80 2.81 4.20 4.85 334 362 109 164

Available Zn, Cu, Fe and Mn:

Over time from 2001 to 2023, soil available Zn reserve had been increased all over the solil series
(Table 3). In 2001, available Zn was found between-2.70 ppm (Optimum to Very high),
whereas it was observed between B7&L ppm (OptimunrVery high) in2023 in different soill
groupland types.

Similarly soil available Cu reserve had been increases from 2001 to 2023 (Table 9.3). Mean
available Cu was found between 2800 ppm (Very high) in 2001, whereas it was observed
between 3.3%.79 ppm (Very highby the year 2023 in different soil groups with land types. The
change in available Fe content was increased during the time span of 2001 to 2023 (Table 9.3).
Mean available Fe was found betweer3A4¥ ppm (Very high) in 2001, though it was observed
betwesn 88369 ppm (Very high) by the year 2023 in different soil groups with land types. In 2001
available Mn was found between 9158 ppm (Very high), and it was observed betweed Z3

ppm (Very high) by the year 2023 in different soil groups with landgyiable 9.3)..

The findings of this study were consistent with the results reported by various authors. Stdique
al. (2014) found that the soil pH ranged from 5.4 to 6.0 in the year 1991, but it was observed to be
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in the range of 4.4 to 5.4 by the y@812 in the northeastern piedmont soil. A comparison between
the soil pH maps of BARC for the years 2005 and 2012 revealed that there was an expansion of
0.15 million hectares of very strongly acidic soil (pH < 4.5) and 0.44 million hectares of strongly
acidic soil (pH 4.%5.5) over time. The increasing rate of SOC indicates increase of organic matter
in soils of Bangladesh over the time. According to SRDI, medium organic matter content of
organic matter comprises 55.57% of arable land in 2010, whichases to 59.19% in 2028d|l

fertility trends in BangladesB010 to 2020, 2020)This may be because of ricee cropping
system, increasing cropping intensity and awareness of the farmers on incorporation of organic
manures to their landAdditionally, soil available P, K, S, and B content have arisen in that study
area which is a good indication considering our soil health. Increase in soil available phosphorus
might be the adoption of practices such as liming acidic soils, application of organicnaemsd

in both alkaline and acidic soils, tillage practices and regulation of time and method of P fertilizer
application. The exchangeable K content in the study area might be decreased due to the use of
HYV of rice monocrops and negligence of Potashlieeti use. Zahicet.al., 2020, reported that

soil productivity may reduce to 1Z6% if soil sulphur is in the range of 1&8.5 ppm. In the

study area the Sulphur content was 36.89 to 151.40 ppm which indicates that the soil of the study
area undergoing @hange for the management of crop production. Besides, the Ca and Mg content
of the study area was decreased. However, soil magnesium content in loamy to clayey soils both
of upland crops and wetland rice crops across the country declined alarmingihewyerars.
Hasaret.al.,2015, reported that there is a considerable leaching of base materials such as Ca, Mg
and K from top soils and subsequent accumulation in sub soils.

Nonetheless, a significant proportion of Bangladeshi farmers opt to apply niiiayéertilizers

due to the immediate and noticeable effects on soil and crop production (Btsaa8008). This
preference for N fertilizers contributes to nutrient imbalances that can adversely affect soll
characteristics and overall crop productidhe decline in soil fertility in regions with intensive
cropping practices, as highlighted by Jahiruddin and Satter (2010), suggests that the replenishment
of essential nutrients is not occurring, or it exceeds the soil's capacity to provide the pecessar
nutrients for the cultivation of highield crop varietiesDuring prolonged flooding, as soil Eh
reduction continues, pH decreases while zinc availability increases leading to high tissue zinc
concentrationsHavanasasivam, and Axley,19&hd reducedefrric and manganic forms that are
soluble (Ponnamperuma, 1972). Increased solubility of Zn, Fe and Mn may result increased
movement of these micronutrients to lower horizons from surface horizons, thereby depleting the
surface horizons.

Conclusion

The findings of this study highlight significant changes in soil characteristics and agricultural
practices in Bangladesh. The study noted a decline in soil pH levels over the years, with an
expansion of very strongly acidic and strongly acidic soils in some.aféa@s shift may have
implications for crop production and soil health. The research indicates a positive trend in SOC,
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suggesting an increase in organic matter in Bangladeshi soils. Soil available phosphorus, sulfur,
and zinc content showed an increaskich is beneficial for soil health and agriculture. This rise
may be due to various practices, including liming acidic soils, organic amendments, and regulated
phosphorus fertilizer application. The study identified depletion of potash (K) contentatedele
areas between 2001 and 2023, potentially causing a decline in crop productivity. This depletion
may be linked to intensive agricultural practices and a lack of potash supplementation. This is an
indication for the need to reverse or restore the silral fertility status from current critical
nutrients status to increase crop productivity through efficient farming. Soil test based balanced
fertilization by quality organic, inorganic and bio fertilizers, judicious and efficient use of acid
forming featilizers like urea and eéammonium phosphate (DAP), crop diversification, inclusion

of green manuring crops and incorporation of crop residue might be some effective tools for soil
fertility restoration.
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4.2 Achievementof Central Laboratory

Central Laboratory

Central Laboratory is under the Headquarter of Soil Resource Development Institute. The
Laboratory usually conducted chemical and physical analyses of soil received from different stake
holders like Government organizations, NARS institutions, Autonom@asations, Public and
Private Universities, research fellow, Private entrepreneurs, farmers, and NGOs. But after the
revisit of the organogram Central Laboratory conducted some research activities in collaboration
with national and international orgaatmns like FAO, IFDC etc. In addition to that it has been
played a vital role to maintain the quality inorganic and organic fertilizers, especially the laboratory
performed the quality of fertilizers for registration of new fertilizer companies as wakws
fertilizer which was provided by Department of Agricultural Extension (DAE) and Bangladesh
Agricultural Research Council (BARC). Central Laboratory has performed the activities of
Accreditation process and it has fulfilled almost all of the nonconfgiissues. It has participated

in Proficiency Test (PT) with European PT providers. Hopefully PT round will be completed soon
successfully and all nonconformity to get the accreditation will be resolved.

Goal

Ensure judicioussaadcerbanttabhd 8s®él of esour cc¢

environmental pollution related to agrochemic

Functions of Central Laboratory

1 Research activities on different soil and environmental related issues;

1 To maintain the quality cdnalytical work of other Laboratories of SRDI;

1 To maintain the quality of imported fertilizers, new fertilizer registration, renewal fertilizer
registration;

1 To analyze water and plant samples received from different organizations;

1 To analyze fertilizer saples in order to assist the agricultural system to control
adulteration of fertilizers.

Program of Central Laboratory:
T Quality control of the chemical anal ysi s
Ni rdeshi ka

1T Research Program

1T Publications

T Training

T Quality control of fertilizers
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Experiment-1  Fertilizers Quality of different Fertilizers in Bangladesh
Introdu ction

Bangladesh agriculture has made an outstanding achievement in food sufficiency. Even in the
midst of the Covidl9 pandemic, RussidJkraine war Bangladesh agriculture made a significant
contribution to the <count rtigsphgbrids and dighvadue eraps t vy .
have been introduced to its agriculture. Bangladesh agriculture has been passing through a
transition from subsistence farming to commercial agriculture. Crop production and cropping
intensity increased several times dgrithe last three decades. But such an increase in cropping
intensity increases the risk of nutrient depletion by nutrient mining. Farmers are mostly using
macronutrient fertilizers like urea, triple superphosphate (TSRYndionium phosphate (DAP),
muriate of potash (MoP) and gypsum and micronutrient fertilizers like zinc (Zn) and boron (B).
Now a days there are huge advancement is happened in the dairy and poultry sector that create
huge opportunity to produce commercial organic fertilizer in Banglad®iny private
entrepreneurs have come forward for the commercial production and marketing. Some people
associated with fertilizer manufacturing, importing and marketing were found dealing with
adulterated fertilizers, especially in case of micronutrierilifeers. Common perception is that
Government subsidised macronutrient fertilizers like Urea, TSP, DAP and MoP quality is good
enough. In addition, the quality of calcium and magnesium containingdswfertilizers like
gypsum and magnesium sulphateswiaund standard from the previous findingrtilizer
adulteration might one of the causes for yield loss and lack of farmer confidence in fertilizer
recommendations. The fertilizer recommendations from NARS and FRG were based on pure and
appropriate concentration of N, P, K, S, Zn and B; howeadujterated fertilizers might not
provide expected results to the farmers, thus the farmers would deprive of the satisfactory yield of
a crop and farmers had to buy and apply more fertilizers to their field for yield maximization.
Moreover, continuous agphtion of adulterated fertilizers might have played adverse effect on
soil nutrient balance which affected soil heaffuality of fertilizers played an important role to
ensure desirable crop yield as well as crop quality.

Considering the above perspeetiCentral Laboratory presented the findings of the fertilizer
quality received in the 2023024 from different stake holders like sample received from DAE for
registration, Bangladesh Agricultural Research Council (BARC), Upazila Agriculture Office
(UAO) for quality control activities and Private entrepreneurs.

Methods and materials

In 20232024 Central Lab of SRDI determined the quality of different fertilizers that were applied

for new registration to DAE and BARC. On the other hand, Upazila Agriculture Office (UAO) of
different districts, Bangladesh Life stock Research Institutdk(l3 SherE-Bangla Agricultural
University (SAU) and Private Entrepreneurs sent different fertilizer samples for quality audit.
Central Lab also received sample from some private entrepreneurs. These fertilizer samples were
inorganic macro and micronugnt fertilizer as well as organic fertilizers. Most of the fertilizers

were analyzed for the purpose of registration or renewal of registration where the private
entrepreneurs try to provide the best fertilizer samples to the laboratory. Fertilizersssample
received from different stake holders (Table 1) in 200234.Collected micronutrient fertilizer
samples were analysed following the standard
approved by the Government @l Atbthlef 1Redhenical 6s Re
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parameters were determined to ensure the quality of 278 different fertilizers. MS Excell was used
for statistical analysis.

Table 1 Fertilizer samples received from different stake holders

Fertilizer Registration UAO BARC BLRI SAU Private Total
Zinc sulfate monohydrate 37 8 - 10 55
Zinc sulfate heptahydrate 15 3 18
Chelated zinc 24 3 - - - - 27
Gypsum 23 - - - - - 23
Dolomite 9 - - - - - 9
Boric acid 15 5 - - - - 20
Solubor boron 22 2 - - - - 24
NPKS 19 - - - - - 19
Organic fertilizer 10 - 14 6 6 19 55
DAP 2 - - - - - 2
MoP 2 - - - - - 2
SoP 7 2 - - - - 9
Other fertilizers 11 - 4 - - - 15
Total 196 23 18 06 06 29 278

Result and Discussions
Zinc Sulfate Monohydrate

It was found that during 2023024 Central Lab received highest number Zinc Sulfate
monohydrate fertilizer samples (55) while the lowest number of samples of DAP and MoP were
received (Tablel). Out of 55 zinc sulfate monohydrate fertilizer samples oediifit companies

it was found that 47% fertilizer samples were standard while 53% were found substandard (Table
2). The samples were found substandard not only absence of desirable Zinc (Zn) and Sulfur (S)
content but also the presence of excess quantitpwénted heavy metal like lead (Pb), Cadmium
(Cd), Nickei (Ni) and Chromium (Cr). According to the source of samples the highest percent of
guality Zinc Sulfate monohydrate fertilizer samples were found in the sample for registration
which was 59% whilehte lowest percent (10%) of quality fertilizer samples were found in private
samples (Fig. 1).

Zinc Sulfate Heptahydrate

It was observed that a total of 18 zinc sulfate heptahydrate fertilizer samples were received where
78% samples were found standard eH22% were found adulterated (Table 2). Zinc sulfate
heptahydrate fertilizers were adulterated due to shortage of Zn and S. According to the source of
samples the highest percent of qualityc Sulfate Heptahydrate fertilizer samples were found in

the sarple from Upazila Agriculture Office which was 100% while the lowest percent (73%) of
quality fertilizer samples were found in registration samples (Fig. 2).

Chelated Zinc

During the period a total of 27 Chelated Zinc fertilizer samples were received 8@%reamples
were found standard while 15% were found adulterated. Chelated Zinc fertilizer samples were
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adulterated due to presence of undesirable Sulfur and excess quantity of unwanted heavy metal
like lead (Pb), Cadmium (Cd), Nickei (Ni) and Chromium)(@ccording to the source of samples

the highest percent of quality Chela#ufertilizer samples were found in the sample from Upazila
Agriculture Office which was 100% while the lowest percent (83%) of quality fertilizer samples
were found in registrain samples (Fig. 3).

Table 2 Fertilizer quality of different fertilizer in 2028924 at Central Lab

Fertilizer Standard Sub-standard | Total | Standard (%) | Sub-standard (%)
Zinc sulfate monohydrate 26 29 55 47 53
Zinc sulfate heptahydrate 14 4 18 78 22
Chelated zinc 23 4 27 85 15
Gypsum 22 1 23 96 4
Dolomite 7 2 9 78 22
Boric acid 18 2 20 920 10
Solubor boron 24 0 24 100 0
NPKS 0 19 19 0 100
Organic fertilizer 42 13 55 76 24
DAP 2 0 2 100 0
MoP 0 2 2 0 100
SoP 9 0 9 100 0
Otherfertilizers 10 5 15 73 27
Total 181 77 278 - -
Zn- monohydrate m Standard (%) = Sub-standard (%)
100 - 90
90 -
80 -
< 70 -
= 60 -
g 50 |
o 40
8 30
20 -
10
0 ,

Registration UAO Private
Source of sample

Fig. 1 Zinc sulfate Monohydrate fertilizer quality from different stake holders.
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Fig. 2 Zinc sulfate Heptahydrate fertilizer quality from different stake holders.

Gypsum and Dolomite

Gypsum and Dolomite samples were received for registration purpose (Table 1). It was found that
96% Gypsum and 78 % Dolomite were standard as per Government specification (Table 2).
Gypsum was adulterated due to the insufficiency of Calcium (Ca) as péicgpi®n. On the other

hand, Dolomite was found adulterated due to the insufficiency of Calcium (Ca) as per specification
and presence of undesirable heavy metal to an excessive level.

Chelatedzn = Standard (%) = Sub-standard (%)

120
100

Percent (%)
o o o
o o o

N
o

17

] 0

Registration UAO
g Source of sample

N
o

o

Fig. 3. Chelated Zinc fertilizer quality from different stakedwsos.

Boric acid and Solubor Boron

Boric acid and Solubor Boron are the major boron containing micronutrient fertilizers at field level.
There is another two Boron containing fertilizers named Granobor and Fertibor but their use is
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very limited. It was obsrved that 90% Boric acid and 100% Solubor Boron were found standard
as per Government specification. DAE sent these samples for registration purpose. Boric acid
adulteration was found due to less boron content as per standard.

DAP, SoP, MoP and NPKS Fertizers

DAE sent these fertilizers samples from some new importers for registration. It was observed that
100% DAP and SoP fertilizer samples were found standard. On the other hand, it was observed
that 100% MoP were found adulterated. DAE sent 19 NPKfBZertsamples for new registration.

It was found that all the fertilizers were failed to meet the Government specification i.e. 100%
NPKS fertilizers were adulterated (Table 2). MoP adulteration was found due to less potassium
(K) content as per standar@n the other hand, NPKS fertilizer samples were found adulterated
due less Nitrogen (N) and Phosphorus (P) content as per standard.

Organic Fertilizer
m Standard (%) m Sub-standard (%)
120 -
100 100

100 -
80

20

DAE Private BARC BLRI SAU

Fig. 4 Organic fertilizer quality from different stake holders.

Organic fertilizer

Central Lab received Organic fertdis from different stake holders like, DAE, BARC, BLRI,

SAU and Private entrepreneurs. The maximum number received from Private entrepreneurs (19)
while the minimum number (6) from BLRI and SAU (Table 1). It was found that 76% of the
organic fertilizers wee standard while 24% were found (Table 2). The highest percent (100%) of
standard organic fertilizer were found in the sample from BLRI and SAU while the lowest percent
(68%) of standard organic fertilizer samples were found in private entreprenews. (6rganic
fertilizers were substandard due to carbon content, C:N ratio were not with in the specified range
and also the presence of undesirable level of heavy metals.

Conclusions

Most of the fertilizers were analyzed for the purpose of registration or renewal of registration
where the private entrepreneurs try to provide the best fertilizer samples to the laboratory.
Therefore, the report does not represent the real featureitiféerquality at field level. Most of
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the macronutrient fertilizers were found compliant with standards. On the other hand,
micronutrient fertilizer like Zinc sulfate mono hydrate, Zinc sulfate heptahydrate and Chelated
fertilizers 53%, 22% and 15% respigely, were norcompliant with the standard. Boron
containing fertilizers like Boric acid and Solubor boron were 90% and 100% respectively,
complaint with standard. Organic fertilizers were 76% complaint as per standard. NPKS physically
mixed fertilizerswere cent percent noncompliant with the standard.

Ongoing Research program

1. Natural Degradation of Soil: Perspective Barind Tract in Bangladesh
2. Determination the Relationship of Silicon on Mitigating Salinity and Heavy Metal
Contamination in Soil and Plam collaborative research program with PSTU
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Chapter 5: Achievement of Projects & Programmes

1. Name of the Project/ Programme:Gopalgonj, Khulna, Bagerhat, Satkhira and
Pirojpur Agricultural Development Project (GKBSPADP) (SRDI part)

Duration: July 2 0 208June2 0 2 4
Objectives:

a. Determination of nutrient status and identify of the condition and extent of problematic
soils (saline, peat and waterlogged) in respective districts.

b. Preparation of surface water use guide of 37 upazilas for saline areas for safe irrigation.
c. Creation of digital database on soil and land for agricultural development planning.

d. Conducting research activities for reclamation of degraded soils.

e.Organize training for 22,020 farmers and extension workers to increase awareness on soil
management.

f. Preparation of unionhshayka for balanced fertilizers use.

Achievement:

Types of Activities Target Achievements
Union Survey 10 10
Upazila Surface water 3 3
Survey
Printing of Union Sohayeka 20 20
Preparation of Union 17 17

Fertilizer Recommendation
Display Board

Printing Upazila Surface 3 3
water use guide
Establishment of adaptive 300 300
trial plot
Training of SRDI/DAE 1 Batch 1 Batch
Officer
Training of farmers 3 5 lfatch 3 5 liatch
Procurement of Laboratory 8 8
equipment

2.Name of the Project: Construction and Capacity Building of SRDI (CCBS)

Duration: January, 2020 to December, 202% Revised)

Objectives:
The project isaimed to development of physical and technical facilities of SRDI persc
Human resources and support staff is the key role player for achieving the goal, hel
service procurement will help project activities definitely.
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SpecificObjectives:
a. Construction of SRDI Head Offi& Storied building with two basements; 6 storied
building at Rajshahi, Khulna and Cumilla.

b. Boundary wall and internal road at SMRC, Batiaghata, Khulna and SCWMC,
Bandarban.

c. ICT backbone built atifferent sections of SRDI Head Office and modernization of (

Progress of the activities in 20224

SRDI Head Office Dhaka:All roof castings have been completed. Plastering, tiling, electrical
and other works are in progress

Rajshahi: All roof casthgs have been completed. Plastering, tiling, electrical and other works
are in progress

Khulna: 2nd roof casting completed, preparation for 3rd roof casting is underway

Cumilla: All roof castings have been completed. Plastering, tiling, electrical andvetinks are

in progress

SMRC, Batiaghata, Khulna: Electrical work, boundary wall and internal road work has been
completed.

SCWMC, Bandarban: Construction of boundary wall and internal road, main gate, guard room
has been completed, preparations are uragetw complete the internal work of the building

3. Name of the Programme:«Acidic soil managementand sustainable crop productio&

improvement of solil fertility by practicingclimate smart agricultre in the Rajshaki Rangpur
DivisionincludingMad hupur Tract o

Duration: July, 202 to June, 202
Objectives:

1. Encouraging farmers to use climate smart agriculture technology to increase soil fertility
and sustainably produce more crops in acid soils through the use of dokuhlime
materials, biochar, biofertilizers and SRDI developed technologies

2. Encouraging farmers to increase production of crops with low water demand (eg wheat,
lentil, gram, chickpea, sesame, linseed, cotton, pineapple) in acidic and ejpongght
areas

3. Enumeration of major soil series of soil microorganisms in acidic soils to preserve soil
health and balance the environment

4. Distribution of 2,700 fertilizer recommendation cards based on Upazila Guidelines/Union
Helper/Online Fertilizer RecommendationsilSTest for use of organic fertilizers and
balanced chemical fertilizers to preserve soil health and maintain environmental balance
by managing acidic soil among the farmers of the study area.

5. Encouraging farmers to produce nutrigich food for the resients of Madhupur Gard
region including Rajshahi and Rangpur divisions by increasing the production of more
crops by managing acidic soil.

6. Training of about 970 SuBAssistant Agricultural Officers/Extension Workers/Progressive
Farmers on Soil Testing anag®&of Fertilizers and Technology in Field for Increasing Crop
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Production and Managing Soil Fertility by Managing Acidic S&&shahi & Rangpur
Division including Barendra Region.

Achievement

Types of Activities Target Achievements
Conducting fieldrial Research tria8 Nos. Completed
Two days SAAO training on Acid SAAO - 5 batch
Soil Management and Sustainable 3
crop Production Farmeri 14 batch Completed
Workshop 1 completed

Name of the Project/ Programme: Strengthening of newly developed Potuakhali &
Rangamati regional laboratories

Duration: July 2 @ 20June2 0 2 4

Core objective:

[0 To increase crop production and reduce production costs through soil test based balanced
fertilization and conserve sdikalth
Specific objectives
1 Procurement of equipment's, chemicals, glassware and others materials for three newly
created laboratories included approved organogram of SRDI for strengthening farmer
services activities and soil research in different regions
(1 To provide crogbased fertilizer recommendations through analyzing soil samples
(1 To organize training on related issues for farmers and agricultural extension workers
(1 Provide technical training of laboratory staffs as a part of human resourcephegeto

Achievement

Types of Activities Target Achievements
Workshop 1 1
Of ficerds tr g 2batch (each batch 50
contain 25) =50
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Chapter 6: Activities of Research Centers

6.1 Soil Conservation and Watershed Management Center (SCWMC)
SoilResource Development Institute
Bandarban

EXPT. No. 01

ANALYZING THE PERFORMANCE OF PIPER CHABA (CHUI JHAL) AS AN
AGROFORESTRY PRACTICE IN THE CONTEXT OF CHATTOGRAM HILL
TRACTS.

Abstract

Chui jhalis a pungent vegetable belonging to the Piperaceae family, commonly utilized in the
southern region of Bangladesh, West Bengal, and Tripura in India ji@zh is widely utilized as

a spice in popular dishes, including meat, fish, and mutton curry, eavitsgpungent and flavorful

taste. Chui jhal plant possesses numerous medicinal properties and can be beneficial in treating
various ailments such as bronchitis, asthma, colic pain, piles, colic, gastralgia and dyspepsia.
Agrof or est r y 0 studipdxthroagh ttsibiaphysiolayicab dspgeasndmsiefit analysis,

and impact on poverty reduction. Research in CHT revealed that agroforestry interventions
boosted farmersdé income by creating |jobs, s e
condifons through reduced soil erosion, increased tree coverage, and enhanced soil Tesility.
study is being conducted at the research field of the Soil Conservation and Watershed Management
Centre in Bandarban to evaluate the performance and economidtyiabiChaba germplasm

(Piper chaba) in the agroforestry system of Chattogram Hill Tracts. The experimental site
represents the agroecological zone (AR8) which is recognized as the Northern and Eastern

Hill region. Four treatments employed, includiMango as supporting plants (Treatment 1),
Gamari as supporting plants (Treatment 2), Jackfruit as supporting plants (Treatment 3), and no
supporting plants (Treatment 4huijhatbased agroforestry in hill regions shows promise, with
companion plants inflencing growth parameters significantly. While initial findings are
insightful, longefterm studies of % years are needed for a comprehensive evaluation. Plant height
varied less across treatments, but proximity to Gamari trees favored taller Chuiyiil. gtighest

leaf yield per plant occurred when Chuijhal was grown alone, followed by Mango, Gamari, and
Jackfruit combinations. Stem and root diameter are crucial for edibility and require further
investigation at harvest. Mango proved the most benk@iormpanion, showing the highest stem
diameter early on. These results highlight the potential of Chibgeéd agroforestry and the
importance of selecting suitable companion plan plants for optimal growth and yield.
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Introduction

Chui jhal Piper chabaH.) is a pungent vegetable belonging to the Piperdegaidy, commonly
utilized in the southern region of Bangladesh, West Bengal, and Tripura in India. It is also
recognized as Java long pepper or Choi Jhal, and it thrives in warmer regions of Asia, including
Sri Lanka, Malaysia, Indonesia, and Singafimandari SPS, Babu UV, Garg (Late)H. S. 1998
and Basu B.D KKR. 1987Chui jhal is widely utilized as a spice in popular dishes, including
meat, fish, and mutton curry, owing to its pungent and flavorful taste. This creeper type flowering
vine from the Pipexceae family spreads on the ground and may also grow around large trees,
making it a yearound additive spice for various culinary delights. In Bangladesh, Chui jhal is
considered a relatively costly spice, with its roots being more expensive thamtbelgteto their

more potent aromddlam MdR, Mehedi MdNH, Ara R, Obaidullah AJM, Moniruzzaman Md,
Aktar N.2021)

Chui jhal plant possesses numerous medicinal properties and can be beneficial in treating various
ailments such as bronchitis, asthma, colimpailes, colic, gastralgia and dyspepqid. CR,
Chopra IC. 1994.andM. K.S. Krishnan. 198Bach part of the Chui jhal plant, including the
leaves, stems and fruits, contains active medicinal comptslach(S, Roy AC, Hague M, Hossain

S, Abu M.JThe aeial parts of this plant have shown various beneficial properties, including
antibacterial, amntdiarrheal, carminative, antiypertensive, diuretic, stimulant, analgesic,
expectorant, and smooth muscle relaxant effe@bafi A. 2003, Yusuf M., Chowdhurd.U.,
Begum D.J. 1994, Rahman MdA, Amin A, Shekher H. Alkamide and Lignan 2007and Sarfaraz
S., Najam R., Hassan F.201%he primary phytochemical constituents of Piper chaba Hunter are
isoflavanons and alkaloids, which contribute to its main pharmacalogictivities such as
antioxidant, antimicrobial, anthflammatory, cytotoxic, and hypolipidemic effdétaque E, Roy

AC, Rani M. 2018).

Piper chaba contains a significant alkaloid that exhibits antimycobacterial actinity, ghang J,
Guo N, Feng HLi L, Liang J, et al.2011plong with various pharmacological effects like
antihyperlipidemic Jin Z, Borjihan G, Zhao R, Sun Z, Hammond GB, Uryu T.2009)
antiandrogenicHirata N, Tokunaga M, Naruto S, linuma M, Matsuda H.20@@nunoregulatory
(PradeeCR, Kuttan G.2004)and antidepressaritge SA, Hwang JS, Han XH, Lee C, Lee MH,
Choe SG, et al. 200®roperties. Additionally, the fruits of Piper chaba are used for their gastro
protective, antflatulent, appetizing, expectorant, ahungal, and anttussive properties. They are
also known for their cholestertdwering effects Chojnowska |, Kucharczyk K, Myszkowski L,
Radzi kows ki A, STheyethanGlis fkud juide .of Pip& Zh@ba has demonstrated
erythropoietic effectsLumb PJ, Slavin Bl. 1993)as well as central nervous system depressant
and anxiolytic effects.M. Yusuf, J.U. Chowdhury, M.A. Wahab, J. Begum.19%)e stem of
Piper chaba is utilized to alleviate paflivery pain in mothers and is also beneficial for treating
rheumatt pains and diarrheaDaware MB, Mujumdar AM, Ghaskadbi S.200Rpatural resource
degradation in modern agriculture, especially soil and water, threatens sustainability due to
reduced productivity, profits, ecological imbalances, and environmental ge@gitoforestry
offers a viable solution for maintaining sustainable agricultu8&€¢eratawong S, Itharat A,
Lerdvuthisopon N, Piyabhan P, Khonsung P, Boonraeng S, et al. 2012.)
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Agroforestryds pot en tbioghysiologial aspettg cesesefitandlysis,d t hr
and impact on poverty reduction. Research in CHT revealed that agroforestry interventions
boosted farmersdé income by <creating |jobs, s e
conditions through reduceil erosion, increased tree coverage, and enhanced soil fekisitly (

TK, Inoue M, Myant H. 2005Another study in the Chinai union of Rajarhat Upazila, Kurigram

district, Bangladesh, surveyed 105 Piper chaba farmers to evaluate the effects of aastigrofo

system on their livelihoods. By providing a consistent supply of food, fruit, timber, fodder, and
fuelwood, this agroforestry approach significantly enhanced the sustainability of their livelihoods.

It is believed that this practice strengthensfaims 6 | i vel i hood assets, wi
seen in natural capital and the least improvement in social capitalse( SAK, Hasan MK,

Wadud MdA, Akter R, Roshni NA, Islam MdT, et al. 2022).

Agroforestry systems are widely acknowledged as an inexfjegdproach to sustainable land use,
offering benefits not only in climate change mitigation and adaptation but also in various other
aspectgCubbage F, Balmelli G, Bussoni A, Noellemeyer E, Pachas AN, Fassola H, et al. 2012).
Combining agroforestry witlClimateSmart Agriculture (CSA) holds the potential to address
multiple concerns, including soil health, resource allocation, carbon sequestration, biodiversity,
water management, and food security, leading to significant progress in theseNasgasR,

Chavan S, Prasad R. 2015pice crogbased agroforestry systems, like the Choi Jhal (Piper
chaba)based system, are commonly integrated into home gardens. These agroforestry practices
serve as valuable sources of fuelwood and charcoal. Moreover, agnyf@restitioners reduce

their expenses, dependency, and time spent gathering fuelwood. For vulnerable food producers,
agroforestry can enhance farm income and crop resilieMaddfon A, Garrity D, Malhi Y,
Girardin C, Miller D, Seddon N. 2017).

By adopthg this approach, one can enhance resilience to climate change while simultaneously
improving access to food, livelihood opportunities, health, and environmental faby C,

Toth GG, Hagan RPO, McKeown PC, Rahman SA, Widyaningsih Y, et al..Ze@hjers in the
Kurigram district have observed that Piper chaba is a highly lucrative anedffaxtive crop,
primarily — because of its high market value and Ilow production cost
(https://www.thedailystar.net/country/pipehabavineslucrative-kurigram-farmers1443340

Rasul and Thapa evaluated the financial and economic benediggadbrestry in the Chittagong

Hill Tracts, showed that economic returnsnfr agroforestry were better than from shifting
cultivation (jhum)(Rasul G, Thapa GB. 2006).

Adoption of sustainable agricultural technologies is very significant due to the global climate
crisis. Due to soil erosion and wrong agricultural practices in the hills, on the one hand the living
standards of the people living in the hills are decreaanton the other hand we are losing the
precious soil of the hills. Sustainable agriculture in the hills is possible through the practice of
agroforestry. Chuijhal is recognized as an economically viable spice in southwestern and northern
regions of Bangldesh. Chuijhabased agroforestry has great potential in the hills.
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Objectives:

1. To assess the growth and productivityPgier chaban agroforestry systems in Chattogram
Hill Tracts

2. To analyze the economic viability and profitability of incorporatiRgper chabain
agroforestry practices

Materials and Methods

The study is being conducted at the research field of the Soil Conservation and Watershed
Management Centre in Bandarban to evaluate the performance and economic viability of Chaba
germplasm (Piper chaba) in the agroforestry system of Chattogram Hils Tthet experimental

site represents the agroecological zone (AEZ)which is recognized as the Northern and Eastern

Hill region. Germplasm of Chui jhal was collected from Khulna. Saplings were collected in June
2023 and transplanted near different tneecges such @smelina arboreaMangifera indica, and
Artocarpus heterophyllu® provide support for the creeping growth habit of Chui jhal. Chui jhal

is being cultivated as a vine crop on these supporting trees. Fertilizers and manures are being
appliedaccording to the recommendations in the fertilizer guide. Light irrigation is being provided
just after transplantation to ensure optimum soil moisture for normal growth and development.
The crop is being managed using the recommended package of intafqirtctices.

To ensure the proper growth of all supporting trees, necessary management activities such as
pruning, watering, cleaning, weeding, and fertilizing is being performed in a timely manner. The
growth and yield performance of the supportinggraee being recorded. The Chui jhal saplings
have been then planted beside the supporting plants in pits filled with manures and fertilizers. Pits
were be prepared one week before plantatidaterlogging Condition will be avoided for all of

them.

Completdy randomized design with thirty replications is being used for all crops in association
with the supporting trees. Four treatments will be employed, including Mango as supporting plants
(Treatment 1), Gamari as supporting plants (Treatment 2), Jack&ugupporting plants
(Treatment 3), and no supporting plants (Treatment 4).

Data collection is being carried out for the growth parameters and yield parameters of Chui jhal
both inside and outside the agroforestry system. Observations on different maogatialod yield
attributing characters such plant height, number of tillers per plant, number of leaves per plant,
leaf length, leaf breadth, branch number, length of internodes, stem girth, root length, spike
emergence, number of spikes per plant, lengitspike, number of seeds per spike, 1000 seeds
weight, weight of seeds per plant, and seed yield will be recorded for Chui jhal. The average total
yield value of a supporting tree will be estimated. Statistical analysis will be performed on all
recorded d@ using the CRD design to determine the statistical significance of the experimental
results.The means for all recorded data of the studied multistoried agroforestry system were
calculated and analyzed statistically by using R Programming software patctkéigd out the
statistical significance of the experimental results for all growth and yield parameters were
perfor med. The mean differences were evaluat
(Gomez and Gomez, 1984) at 1% level of significance asullat Least Significance Difference
(LSD) test.
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Result & Discussion

Tablel:Compar ati ve rowth study of the chui

Treatment Plant Height(cm) | Leaves/Plant Stem
Diameter(mm)

No Bearing Plant 111.66 a 55.40 a 6.74 a

Gamari 134.20 a 27.13 b 458 b

Jack fruit 99.93 a 17.40c 4.86 b

Mango 97.60 a 27.80 b 6.75 a

Mean 110.85 31.93 5.739

Y 48.26637 39.42 25.24288

F value 1.4683 25.2925 9.8204

P 0.2369 1.656e09 *** 4.955e05 ***

Level of significance ek ok

Significance codes: o6***6 0.001, o6**06 O

Means in column followed by the different letter are significantly different by DMRT a

0.001

The growth parameters of Chuijhal, including leaves per plant and stem diameter, were markedly
influenced by the presence or absence of bearing plants in the agroforestry system (Table 1).
However, a one year period is insufficient for assessing-y#dtted properties of Chuijhal; a
duration of 35 years is deemed necessary for comprehensive evaluation of its -getattil
characteristics. Regarding plant height, no statistically significant variance was observed across
different treatments. Notably, thellest Chuijhal plants were observed in proximity to bearing
Gamatri trees, followed by those in the absence of bearing plants, Jackfruit, and Mango. Moreover,
the greatest number of leaves per plant was obtained when Chuijhal was cultivated solely, with
Mango, Gamari, and Jackfruit respectively following in leaf abundance. Stem and root diameter
are particularly crucial growth parameters for Chuijhal, given the edibility of these plant parts.
Further data on root diameter and other yieldted metrics W be collected at the time of
harvesting. Following the initial simmonth period, the highest stem diameter of Chuijhal was
observed when Mango served as its companion plant, followed by scenarios where no bearing
plant was present, Jackfruit, and Gamiarthat order.

Conclusion:

Chuijhatbased agroforestry in hill regions shows promise, with companion plants influencing
growth parameters significantly. While initial findings are insightful, lorigem studies of %

years are needed for a comprehensive evaluation. Plant height vagiaedriess treatments, but
proximity to Gamari trees favored taller Chuijhal growth. Highest leaf yield per plant occurred
when Chuijhal was grown alone, followed by Mango, Gamari, and Jackfruit combinations. Stem
and root diameter are crucial for edibilapd require further investigation at harvest. Mango

proved the most beneficial companion, showing the highest stem diameter early on. These results
highlight the potential of Chuijhddased agroforestry and the importance of selecting suitable
companion @nts for optimal growth and yield.
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EXPT. No. 02

PERFORMANCE ASSESSMENT OF KHASIA BETEL LEAF AS AN
AGROFORESTRY PRACTICE IN CHATTOGRAM HILL TRACTS.

Abstract

Piper betleL. serves as a profitable cash crop primarily grown in countries such as India,
Bangladesh, Sri Lanka, Thailand, Taiwan, Malaysia, and a handful of other nations in Southeast
Asia. The Khasigpeople in the greater Sylhet district cultivate tree betel leaf, known as Khasia
pan. Additionally, nearby Bengali residents also cultivate Khasia betel leaf around their homes .
Over 80% of the Khasia population relies on livelihoods tied to the cuttivet treebased betel

leaf. Cultivation of beteleaf on trees stands as a significant agroforestry practice in Bangladesh,
and it is ecologically and economically sustainable. In forested regions, this practice involves
using forest trees as support @imbing betel vines, creating a cashented production system.
Although laborfintensive and localized, it holds significance for the Khasia community's
agroforestry and biodiversity conservation effortsthie realm of tradition, the plant is employe

to heal various maladies like colds, bronchial asthma, cough, stomach pain, and rheumatism. It
also serves as a remedy for conditions like boils, halitosis, constipation, conjunctivitis, gum
inflammation, abscesses, and cuts, whether contagious ocontagious in natureThe
experience of economic development and forest conservation of Khasia community through
cultivation of khasia betel leaf in the hilly areas of the nedhktern part of the country shows that

it is possible to improve the quality lifie of the tribals of Chittagong Hill Tracts and preserve the
hilly soil and forest by cultivating khasia betel I€Bfe experiment was being held at the research
area ofSoil Conservation and Watershed Management Centre in Band&tantreatments
empoyed including Litchi chinensis, Mangifera indica, Artocarpus heterophyliaisd no
supporting plantgimed at providing structural support for the creeping growth habit of Khasia
betel leaf. This study represents the importance of integrating KhasiatRagwmforestry system

so that environment and the livelihood standard of the people of Chattogram hill tract improve.
While planting Khasia betel plants solely yields the highest growth, certain bearing trees, such as
Litchi can still contribute positivg. However, further research with lowtigne observations
spanning &b years is crucial to ascertain the most suitable bearing plants for optimal Khasia betel
leaf cultivation in hilly region.

221



Introd uction

Piper betle L. is a widely familiar perennial creeping plant that belongs to the Piperaceae family.
It has its origins in central and eastern Peninsular Malaysia but can also be found in East Africa
and various tropical Asian countriddddhumita M,Guha P, Nag 2019)t serves as a profitable

cash crop primarily grown in countries such as India, Bangladesh, Sri Lanka, Thailand, Taiwan,
Malaysia, and a handful of other nations in Southeast A#gpéi V, Sharma D, Kumar B,
Madhusudanan KP 2010 anddgaroen Y. 2012). Theerm "green gold of India" is attributed to

the betel vine due to its role as a livelihood source for nearly 20 million individuals. These people
rely on the plant for their earnings, which come from various stages like cultiviaéingporting,
managing, processing, and arranging betel le@as S, Parida R, Sriram Sandeep I, Nayak S,
Mohanty S 2016 and Jane NS, Deshmukh MAP, Joshi MMS 2014)

The betel vine, often asexually propagated, features multiple cultivars with male aredemts.
Worldwide, there are about a hundred betel plant varieties, with 40 exclusives to India. Of these,
30 are identified in West Bengal and Bangladédiaf, A. A., Bhatnagar, S. P., Sinha, B. N., &

Lal, U. R. 2013)P. betel is recognized by diversames across the globe in various countries, yet
'Paan’ is predominantly employed in India, Pakistan, Nepal, and Bangladekia. R, Nandi S.

2019 ).Betel quid consumption is a widespread tradition in multiple nations, valued for its natural
revitalizing properties that help combat oral malodor. The International Agency for Research on
Cancer conducted a survey, approximating a global user count ranging between 200 to 600 million
individuals geng JH, Chang MC, Hahn LJ. 2001 and Yoonus J, Resmi. Ra Be@021)

In Bangladesh, approximately 30% of adults partake in betel quid chewing, while on a global scale,
this practice is observed at around2l® Gupta PC, Warnakulasuriya S. 2002 and Meerjady S
Flora, MascieTaylor CG, Rahmanc M. 2012 n addtion to its sociecultural and ceremonial
significance, betel quid possesses antacid, carminative, and calming properties. These attributes
aid in digestion, eliminate oral malodor, enhance taste and appetite, and fortify dentaldiaaith (

Q, Matin M. 217) P. betle finds roles in traditional medicine systems including Ayurveda,
Chinese medicine, and West Indies/Latin American remedies. Ayurveda employs it in
formulations like Lokantha Rasa, Puspadhava Rasa, and others to treat diverse conditions. Betle
leaf juice is a common Ayurvedic enhancer in herbal combinatibaskporah U, Lall N,
Mahomoodally F. 2016)

In the realm of tradition, the plant is employed to heal various maladies like colds, bronchial
asthma, cough, stomach pain, and rheumatisrisdts#rves as a remedy for conditions like boils,
halitosis, constipation, conjunctivitis, gum inflammation, abscesses, and cuts, whether contagious

or norrcontagious in natureGundala SR, Yang C, Mukkavilli R, Paranjpe R, Brahmbhatt M,

Pannu V, et al. 2¥). Theintense, sharp scent emitted by betel leaves originates from the presence

of abundant terpenes and phenols within its essentidBbddath B, Guha P. 2014; and Bhoite

VS, Kamble DK, Patil YN.2019)Various phytochemicals found in betel plants include chavicol,
chavibetol, hydroxychavicol, eugenol , estragc
caryophyll ene, b pinene, Arantbewela bSRoKumarathunge s i mi
KGA, Dias K. 2013). Numerous research studies have demonstrated the effectiveness of the
bioactive components within essential oils as antioxidants for deterring cancer, inflammation,
neurodegenerative ailments, and as agents with qualities like antimutageniertikyiif
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antilipidemic, antiglycemic, and cardioprotective propertfaywwawala L, Arambewela LSR,
Ratnasooriya WD. 2014; and Chakraborty D, Shah B. 20hé&)essential oil derived from betel
leaves also possesses the ability to counter bacterialzpastoand fungal infections, as well as
repel insect assaultBiswas P, Anand U, Saha SC, Kant N, Mishra T, Masih H, et al. 2022)

Well-prepared betel quid remains a valued mouth freshener and mild energizer, commonly served
during social, cultural, anceligious occasions. This tradition of offering betel quid to guests
signifies respect and cultural heritage, particularly in countries like Bangladesh, Burma, China,
India, Indonesia, Malaysia, Nepal, Pakistan, Philippines, South Africa, Sri Lanka, atah@ha
These societies have a long history of chewing betel leaves with various natural ingredients,
emphasizing its unique cultural significance. Research validates the protection of tree diversity
facilitated by betel leaf cultivation practiced by theasta community in the Sylhet district
(Mohiuddin M. AM. 1995 )Betel cultivation is extensive in various regions of Bangladesh
including Sylhet, Moulvibazar, Jessore, Khulna, Kustia, Bagerhat, Satkhira, Narail, Bhola, Barisal,
Faridpur, Rajshahi, Rangpugaibanda, Pabna, Cox's Bazar, and the broader Chittagong district
(Fila P, Haider MR, Mohiuddin M, Zashimuddin M & Alam MK, Khasia 2006

In Bangladesh, betel vines are divided into plain land Wedél(boroj pan) and treleetetleaf

(gach pan) based onltvation practices. The Khasia people in the greater Sylhet district cultivate
tree betel leaf, known as Khasia pan. Additionally, nearby Bengali residents also cultivate Khasia
betel leaf around their homes (Haider MR, Khair A, Rahman MM, Alam MK.jvetibn by the
Khasia community in Bangladesh. 2013). Over 80% of the Khasia population relies on livelihoods
tied to the cultivation of trebased beteleaf (Costa T, Dutta A. 2007). Cultivation of belkehf

on trees stands as a significant agroforeptactice in Bangladesh, and it is ecologically and
economically sustainable (Alam MK, Ahmed FU, Mohiuddin M. 1993). In forested regions, this
practice involves using forest trees as support for climbing betel vines, creating@ieattd
production sygem. Although labointensive and localized, it holds significance for the Khasia
community's agroforestry and biodiversity conservation efforts (Bhattee SS, 1994, ).

A study in Northeastern Bangladesh's forests revealed sustainable betel leaf prodtttion
agroforestry. Positive attributes like disease control, soil fertility, profitability, and cultural
acceptance thrive under traditional management. Betel leaf sales sustain livelihoods, aided by
villagers conserving forest resources through collaiogr efforts Nath TK, Inoue M. 2009)

The experience of economic development and forest conservation of Khasia community through
cultivation of khasia betel leaf in the hilly areas of the nedhktern part of the country shows that

it is possible to improve the quality of life of the tribals of Chittagong Hill Tracts and preserve the
hilly soil and forest by cultivating khasia betel leaf.

Objectives:
1. To assess the growth and productivity of Khasia Betel Leaf plants in an agroforesty system

2. To evaliate the economic viability of Khasia Betel Leaf cultivation in Chattogram Hill Tracts
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Materials and methods:

The experiment is being held at the research araib€onservation and Watershed Management
Centre in Bandarbahe geographical locatiorf this area is N 2210 30’ and E 921114". The

present study focuses on an experimental site representing agroecological zon€9AEZ)
acknowledged as the Northern and Eastern Hill region. In June 2023, Germplasm of Khasia betel
leaf (Piper betle) wacollected from Moulvibajar and transplanted adjacent to diverse tree species
such adLitchi chinensis, Mangifera indica, and Artocarpus heterophylaisied at providing
structural support for the creeping growth habit of Khisial leaf. The Khasia betel leaf is being
cultivated as a vine crop utilizing these supporting trees. Fertilizers and manures are being applied
as per the recommendations outlined in the fertilizer guide. After transplantation, light irrigation
was admirstered to maintain optimal soil moisture for ensuring normal growth and development.
The recommended package of intercultural practices is being implemented for managing the crop.
The avoidance of waterlogging is crucial, as excessive moisture accumuatidiave adverse
impacts on the growth and overall health of the betel vines. To mitigate this potential issue, proper
drainage measures are being implemented. The planting pits were designed and prepared in a
manner that facilitates efficient water drage, thereby minimizing the risk of waterlogging. The
betel vine plantation was done in June. Prior to planting, meticulous weed and grass clearance was
carried out in the base of the supporting trees. Subsequently, planting pits were carefully prepared,
adhering to specific dimensions. These pits measure approximately 6 to 7 inches in depth, 1 foot
in length, and 6 inches in width. During the planting process, the seedling was positioned in the
pit in such a way that two nodes were buried beneath thewgtédce, while one node remains
exposed above the ground.

To fill the pit, loose mud was carefully added without any compacting. Two pits were created
around a supporting tree. At least three years old cuttings were taken from healthy vines. After
planting, the seedlings are being kept Wdigzk to prevent shoot suppression. Debranching (2
weeks after planting) was done in supporting plants. Completely randomized design with thirty
replications is being used for all crops in association with the supgdrées. The experiments
involved four distinct treatments: Treatment 1 using mango as supporting plants, Treatment 2
utilizing litchi as supporting plants, Treatment 3 involving jackfruit as supporting plants, and
Treatment 4 without any supporting plermppropriate and timely application of manures and
fertilizers will be confirmed after testing the soil nutrients contents.

The amount of growth such as leaf size, length of plants, diameter of plant as well as compatibility
with host plant will be meased over a perioddarvesting, sampling, and data collection are being
conducted to assess the growth parameters and yield parameters of the betel leaf in the agroforestry
system. For betel leaf, the edible portion of individual plants will be recordixdifsde and

outside the agroforestry syster@bservations on different morphological and yiedthted
characteristics such as germination percentage, days to germination, plant height, number of tillers
per plant, number of leaves per plant, leaf lengibt length, spike emergence, number of spikes

per plant, length of spike, number of seeds per spike, 1000 seeds weight, weight of seeds per plant,
and seed yield will be documented for betel |&#&k average total yield value of a supporting tree

will be estimated for various crop combinations in the multistoried agroforestry system.
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Statistical analysis will be performed on all recorded data using the Completely randomized design
to determine the statistical significance of the experimental reJiésmeans for all recorded
data of the studied multistoried agroforestry system were calculated and analyzed statistically by
using R Programming software package to find out the statistical significance of the experimental

results for all growth and yieldapameters were performed. The mean differences were evaluated
Mul t i p(GoenezRuadrGgneez, T84 at 1% I&v&l & Fignificance

by Duncanos

and also by Least Significance Difference (LSD) test.

Table2:.Compar ati ve

Results & Discussion

growt h

study of the

Treatment Plant Height(cm) | Leaves/Plant Stem Diameter(mm)
No Bearing Plant 247.40 a 54.00 a 5.72 a

Jack fruit 98.13 ¢ 15.66 b 4.09b

Litchi 185.06 b 28.13 b 442D

Mango 132.60 bc 22.33b 436 Db

Mean 165.8 30.03333 4.6505

CcVv 46.04028 57.44945 17.85272

F value 10.9067 14.16 11.611

Pr 1.996e05 *** 1.603e06 *** 1.129e05 ***

Level of significance ol rx ol
Significance codes: O6***6 0.001, oO6**06 O.
Means in column followed by the different letter are significantly different by DMRT at P< (

Different growth parameters of KhasRan (plant height, leaves/plant, stem diameter) were

Bet

significantly influenced by the presence or absence of bearing trees in agroforestry system (Table
2). It was found that all the growth parameters are significantly higher in case of planting Khasia

Pansolely. The most desired growth character in Khasia pan is the size and number of the leaves.
Among the bearing plants Litchi showed more compatibility than the other two in terms of number

of leaves per plant, height, and diameter of stem. This resoititéned from only six months
observations. At least3 years data might be necessary to get the most suitable bearing pants for
the cultivation of Khasia Pan in hilly region.

Conclusion

This study represents the importance of integrating Khasia Pan with agroforestry system so that

environment and the livelihood standard of the people of Chattogram hill tract improve. While
planting Khasia betel plants solely yields the highest groeé¢tiain bearing trees, such as Litchi

can still contribute positively. However, further research with fomg observations spanning 3
5 years is crucial to ascertain the most suitable bearing plants for optimal Khasia betel leaf

cultivation in hilly region.
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EXPT. No. 03

STUDYING PERFORMANCE OF WATER MELON IN RAINY SEASON AT HILL SLOPES USING SO
CONSERVATION TECHNIQUE.

Abstract

A study on performance of Watermelon in rainy season at hill slope using Soil Conservation
Technique has been taken by Soil Conservation and Watershed ManagementBaedean.
Its main objective is to find out the sustainability and challenges of cultivation of watermelon on
sloping lands during rainy season. Three types of sloping land like gentle, moderate and steep
sloping has been selected for this study. Tinxee three plots on three sloping lands having an
equal area. Soil conservation technique like pineapple hedge and Vetiver hedge were introduced
following contour.. Bamboo made colored pegs were inserted into the soil to estimate the soil
erosion hazard.ocal bamboos made platforms (Macha) were used for cultivation of watermelon
during rainy seasordiei ght yi el ds and | owest soil |l oss w
pineapple hedge and gentle sl ope. Lblwescont edl
pl ot and Heceep sl wpes plays a vital role on p
fruit & weight as well as minimizing of soil
agricul tural practice on the slopping | and.

Introduction
Watermelon Citrullus lanatusbelongs to the family Cucurbitaceae. It is one of the most widely
cultivated crops in the world with global production reaching about 89.9 million ton per year. Its
centre of origin has been traced to both Kalaleard Sahara desert in Africa and these areas have
been regarded as point of diversification to other parts of the world. The crop has wide
distribution as a garden crop while as a commercial vegetable production; its cultivation is
confined to drier Savanneegion of the Nigeria. It is horticultural crop that provide high return
and has relatively low water requirement compared to other crops. It is traditional food plant in
Africa with potential to improve nutrition, boost food security, foster rural depetent and
support sustainable land cares. Smallholder farmer in different-seidizones of the world grow
watermelon mostly under rainfed conditions and to lesser suplimental furrow irrigablmw a
day the demand of watermelon is increasingly growimpgday by dayCitrullus lanatuss an
important Cucurbitaceous Vegetable/Fruit in our neighboring country India. It is an excellent
desert fruit and its juice contains 92% water along with proteins, minerals and carbohydrates.
Now it is going to beextended day by day. In India, Watermelons are mainly cultivated in
Maharashtra, Karnataka, Tamil Nadu, Papajasthan, Madhya Pradesh and Uttar Pradesh.

The growth and development of watermelon describes the sequential order of the different
stages 6growth attained by this crop. The growth phase of watermelon includes the emergence

stage, vegetative stage, flowering stage, yield formation stage and the ripening stage. However,
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crop growth and development depend largely on climatic factors such exgpiatin, relative
humidity, solar radiation, evaporation etc. Each of these climatic factors affects the growth of
crops, most especially in the tropics. For instance, the presence or absence of precipitation will
have either positive or negative impaoh the crop growth and productivity. Climate is also
responsible for seasonal variation in the tropic.

A welldrained soil of loamy type is preferred for Watermelon. It is important that soil should be
fertile and rich in organic matter. The most suitlf range is between 6.0 and 7.0. It is noted

that soil should not be water logged in the rainy season. Watermelon is warm season crop and
do not withstand even light frost and strong wind. Seed do not germinate bel8&;ldptimum
germination occurs a8 C and germination increases with the rise of temperature tiflG0
Watermelon grows best at temperature 48 - 24° C. It prefers tropical climate with high
temperature during fruit development with day temperature of°®40°C. But excess chillnes
occures hamper. Cool nights and warm days give better quality fruits in watermelon.

There are many varieties of watermelon like Seminis Apoorva Watermelon, Mayco Super Sakkar
Watermelon, Suger Pack Watermelon, Aishwariya Watermelon, Anmol Yellow Watarreln
Watermelon, Dragon King Watermelon, Black Magic Watermelon, NS 292 Watermelon, Jaguar
F1 Watermelon etc. The crop duration ranges from 55 days to 120 days depending on the
varieties.

Chittagong Hill Tracts Comprising the three districts of Bavath, Rangamati and Khagrachari
has an area of 13,181 Sq. Km. endowed with natural beauty and high economic potentiality. The
tribal along with the Bengali people are living there for long maintaining their district -socio
cultural identities and harmonylthe area is hilly with mild to very steep (15% to over 70%) often
ONBI 1Ay3 2NJ SYyRAy3I OtAFTFaod az2NB GKFYy dmrE: 27
cropped land. About 87% of the land is covered with forest mostly owned by the Government
(Dasgupta and Ahmed. 1998). According to Banglapedia (2009) about 20,000 hectares of land are
being brought under jhum cultivation each year.

Jhum cultivation, sloppiness, heavy rainfall and improper management of soil enhanced nutrients
depletion througherosion. Accelerated soil erosion is the greatest hazard for the-tiemg
maintenance of soil fertility. Gaft al. (2003) carried out a research to find out runoff and losses

of soil and nutrients from a small watershed under shifting cultivation iff.@drggaard et al.
(2003) carried out a study to analyze the sustainability the sustainability appraisal of shifting
cultivation in CHT. Dewan (2008) conducted a survey work to analyze theesotiomic status

of jhum cultivators. The Chittagong Hill Greegion is of great importance for various crops which
are different from the plains. But unfortunately, few efeendly sustainable practices for CHT
have so for been developed.
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Land degradation is one of the major ecological issues of the world.deggmddation means loss

in the capacity of given land to support growth of useful plants on a sustained basis (Singh, 1994).
Erosion hazard caused by water in the rainy season is one of the mostly responsible for land
degradation in Bangladesh. In the yitegion of Bangladesh received huge amount of rainfall in
this time. This amount of excess rainfall drains out along with eroded soil materials through
numerous channels, canals and rivers of the hilly regions without natural or artificial obstacle.
Thus,following heavy downpour of the rainy season, the area suffers from severe draught and
water scarcity in the dry season. Vegetation and land use play an important role controlling the
intesity and frequency of overland flow and surface erosion (Mitct@®0; Gafur el at 2001b).
Cultivation of watermelon in the rainy season using hedge of different species established across
the slope could be introduced to mitigate the demand of food, to improve the secimomic

status of the hill dwellers and to miniee the land degradation.

In these circumstances, a very little scientific effort has been taken in hand to study the
performance in cultivation of watermelon in the rainy season using soil conservation technique
at the Research Area of Soil Conservatiod Watershed Management Centre, SRDI, Bandarban.

If the challenges along with other difficulties can be overcome, it would be a mile stone-of eco
friendly sustainable agriculture of this hilly region.

Objectives:

a. To find out thesuitability of water melon without irrigation (rainy season) at hill slopes.

b. To compare soil loss, runoff and nutrient mining under different hedge species & different
slopes.

c. To find out a significant source of income.

Materials and Methods

The researchwas conducted at the Research Area of Soil Conservation and Watershed
Management Centre (SCWMC), SRDI under Bandarban Sadar upazila, Bandarban. Three types
of slopping land like Gentle, Moderate and Steep Slopes were selected for this research to have
comparative data. There are 3 plots in every individual slopping land having an area of 100 m
(5m x 20 m)°" each plot. Total area of each slopping land was 300TFhe experimental plots

were selected in such a way that the area individually can be treated as a micro watershed. Prior to
selection of the plots, the area was cleaned. Jungles were removed. Slope percentage of the land
was measur ed by coAdoatheystudy, 3l pote ef L0 mT(5m x 20 m) in each
slopping land were selected for applying different soil conservation technique. Among the three
plots one was controlled and remaining others two were pineapple hedge and vetiver hedge. Slope
gradient of the selected three types of sloping lands w4, 26% and 36%espectively. Each

plot is separated by plot boundary in such a way that runoff from one plot cannot enter to another
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plot. On 2% of April-2021, Pineapple and Vetiver hedge in Enmgw were established following
contour at 5.0 m horizontal interval in each plot. There are four lines of hedge row in each plot. A
number of bamboo made pegs painted by different colors were inserted in to the soil plot to
determine the soil loss.

On 5" May-2021, seeds of watermelon placed in soil filled poly packet for germination and to
have seedlings. Digging up pits for transplantation of watermelon seedlings were startel from 7

of May-2021.Prior toDigging up pits composite topsoil samples mecollected from each plot

has been collected for physical, chemical and mineralogical analysis to compare the soil nutrients
status. Pit sizé@nwasplhnx Dunji magv ipmge plaMjati on o
cow dung along with 100 gi.SP and 50 gr. MOP (Murat of Potash) were applied in each pit. Hill
method or raised bed was practiced to avoid excess amount of water which causes root rot diseases.
On 29th of May2021, the seedlings of watermelon (having the seedlings age at 21 dags) w
transplanted from poly packs to pits. Two seedlings were planted in each pit/bed. In the rainy
season, weeding is very necessary as this season promotes weed growth and the incidence of pest
and diseases. When 25 t030 days has passed after plantatierseedling, ® dose of fertilizer

@50 gr. urea, 100 gr. TSP and 50 gr. MOP was applied in each pit.

Intercultural operation was done when necessary. Mulching practice around the plant was applied
to prevent the rainwater from splashing soil onto taats, reducing the chance of bacterial or
fungal infection that might come from the soil. Bamboo made platform (Mancha) was placed for
climbing up the plants and to protect melon bursting for excess water. During the fruiting time of
the watermelon'8dose of fertilizer @ TSP 125 gr. and MOP 50 gr. in each pit was applied.

To estimate the soil loss on different slopping land under different treatment peg method was
followed. In this practice, each plot was divided into three parts natdplyer part, midkd part

and lower part. At the beginning of the monsoon, 9 nos. bamboo made pegs having marked by
different color of paint were inserted in the soil for each part. Soil loss near each peg was measured
by using leveling instrument and recorded. Averageiné pegs was calculated for each part.
Insecticides, Pesticides and fungicides were applied depending upon the symptom of the plants at
3week, §'week, M'week, §'week and 11 week after planting. When the fruits were in growing
stage, those wesipported to hang from the platform by using cotton made net bags.

Results and discussion

Maximum soil loss 20.734 ton/haly17.920 ton /hay& 22.680 ton /hay were recorded at
controlled plot on steep slope in the years of 2B21 202223, & 202324 whereas minimum

soil loss was 8.834 ton/haly 7.322 ton /hay& 9.464 ton /ha y at pineapple hedge plot on
gentle slope in the years of 2022, 202223 & 202324. On field yield data was recorded.

Only the ripen watermelotinose were collected from field was included in yield data. Maximum
number of fruits with maximum weight was recorded on pineapple hedge plot on gentle slope.
On the other hand, minimum number of fruits with average minimum weight was recorded at
controlled plot on steep slope. Maximum yield vi@s844, 14.040 & 15.252 ton/hac.gt
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pineapple hedge plot on gentle slope and minimum yield was 8.505, 7.680 & 6.441 tdn/hac.y
at controlled plot on steep slope or the years of 221202223 & 202324

Table03: Soil Loss under the cultivation of Watermelon in different treatments & different
slope for the year 20222.

Year. | Slope Treatments| Aver age soi l Average | Tot al
Class ( mm) Soil Loss| | 0s's
ofallrow| hac)

Upper | Middle Lower
Row Row Row

Pineapple | 0.585 0.623 0.685 0.631 8.834

Gentle Vetiber 0. 6 0. 68 0.720 0.668 9.352
Controlled | 0. 6¢ 0. 7% 0. 81 0.750 10.500
Pineapple | 0. 6§¢ 0. 79 0.840 0.775 10.850

(mm.)

202122 -
Moderate Vetiber 0. 7¢ 0.864 0.914 0.853 11.942
Controlled | 1.000 1.100 1.20 1.100 15.400
Pineapple | 1.140 1.200 1.260 1.200 16.800
Steep Vetiber 1.190 1.243 1.32 1.251 17.514

Controlled | 1.410 1.470 1.563 1.481 20.734

Table-04: Soil Loss under thecultivation of Watermelon in different treatments & different
slope for the year 202223.

Year. | Slope Treatments| Aver age soi l Average | Tot al
Class ( mm) SoilLoss| | os's
ofallrow| hac)

Upper | Middle Lower
Row Row Row

Pineapple | 0.443 0.516 0.610 0.523 7.322
Gentle Vetiber 0.5] 0.60 0.715 0.610 8.543

Controlled | 0. 64 0. 69 0. 76 0.701 9.820
Pineapple | 0. 6¢ 0. 79 0.840 0.775 9.459

(mm.)

202223 .
Moderate Vetiber 0. 7¢ 0.864 0.914 0.853 10.386
Controlled | 0.924 1.013 1.108 1.015 14.210
Pineapple | 0.942 1.086 1.200 1.076 15.064
Steep Vetiber 1.06 1.125 1.220 1.135 15.890

Controlled | 1.160 1.270 1.410 1.280 17.920
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Table-05: Soil Loss under the cultivation oiWatermelon in different treatments & different
slope for the year 2022324.

Year. | Slope Treatments| Aver age soi l Average | Tot al
Class ( mm) Soil Loss| | os's
ofallrow| hac)

Upper | Middle Lower
Row Row Row

Pineapple | 0.582 0.657 0.788 0.676 9.464

(mm.)

Gentle |  Vetiber 0.6] 0.73 0810 | 0.724 10.138
Controlled | 0. 7] 0. 91 1.023 | 0.904 12.656
Pineapple | 0. 7 0. 895 0.916 0.822 11.508
202324 | Moderate|  Vetiber 0.8% 0900 | 0980 | 0.910 12.740

Controlled | 0.950 1.250 1.300 1.167 16.338
Pineapple | 1.100 1.250 1.280 1.210 16.940

Steep Vetiber 1.250 1.285 1.395 1.310 18.325

Lilas~

Controlled | 1.350 1.600 1.910 1.620 22.680

Table-06: Yield of the Watermelon in different treatmentsin financial year 202122

Sl. Slope Class| Treatments | Number of | Av. weight| Yield Yield per
No. fruits per fruit | per plot hectare
(Nos.) (Kg) (Kg.) (Ton)
Pineapple 76 1.69 128.44 12.844
hedge
Gentle .
1 Vetiver 75 1.65 123.75 12.375
Hedge
Controlled 73 1.61 117.53 11.753
Moderate Pineapple 74 1.64 121.36 12.136
2 Vetiver 72 1.62 116.64 11.664
Controlled 70 1.56 109.20 10.920
Steep Pineapple 74 1.50 111.00 11.100
3 Vetiver 73 1.45 105.85 10.585
Controlled 63 1.35 85.05 8.505
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Table-07: Yield of the Watermelon in different treatmentsin financial year 202223

Sl. Slope Class| Treatments | Number of | Av. weight| Yield Yield per

No. fruits per fruit | per plot hectare
(Nos.) (Kg) (Kg.) (Ton)

Pineapple 78 1.80 140.40 14.040

1 Vetiver 76 1.73 131.48 13.148

Gentle

Controlled 69 1.54 106.26 10.626

Moderate Pineapple 78 1.62 126.36 12.636

2 Vetiver 75 1.61 120.75 12.075
Controlled 71 1.45 102.65 10.265

Steep Pineapple 72 1.48 106.56 10.656

3 Vetiver 69 1.47 101.43 10.143
Controlled 60 1.28 76.80 7.680

Table-08: Yield of the Watermelon in different treatmentsin financial year 202324

Sl. Slope Class| Treatments | Number of | Av. weight| Yield Yield per
No. fruits per fruit | per plot hectare
(Nos.) (Kg) (Kg.) (Ton)
Pineapple 82 1.86 152.52 15.252
1 Vetiver 80 1.85 148.00 14.000
Gentle
Controlled 68 1.49 101.32 10.132
Moderate Pineapple 79 1.75 138.25 13.825
2 Vetiver 76 1.64 124.64 12.464
Controlled 72 1.30 93.60 9.360
Steep Pineapple 69 1.46 100.74 10.074
3 Vetiver 66 1.45 95.70 9.570
Controlled 57 1.13 64.41 6.441
Conclusion
Hedge al ways plays a vital role on plant grow
as minimizing of soil er osi ong.aiHleeidg hftr oym etlhdes |
pl ot by pineapple hedge and gentle sl ope. Lowi
control pl ots ainld ©cdreser wdtoipcen technique i s mu
the slopping | and. Fungal, bacterial and viru
badly on growing watermelon and its yhel ds a
production of watermelon during rainy season.
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EXPT. No. 04

STUDYING BROOM GRASS FOR CONTOLLING SOIL EROSION AND ITS
ECONMIC VALUE AT CHT.

Abstract

Soil erosion is a major concern all over the world. Grasses are generally used to reduce soil erosion.
Grasses develop rapidly and produces humus too. They can recover from damewe@ater

burial. Grasses are the key component in many ecosystems of the world. Broom grass
(Thysanolaena Maxima$ a multipurpose perennial cash crop suitable for minimizing erosion
hazard. It has also medicinal value as well as fuel, fodder and others domestic use. The main
objectives of the research are to find out a significant source of income, to preveenfrequ

236



landslides, retain ground moisture and to increase soil fertility, to provide green forage for
livestock and to rehabilitate the endangered animals and to keep ecological balance. There are two
treatments. In one treatment, the saplings were plantedaiméng plant to plant distance 0.50 m.

and row to row distance 1.00 m. In another treatment, the saplings were planted maintaining plant

to plant distance 0.50 m. and row to row distance 2.00 m. there was 1.00 m distance in between
two double rows for oth plots.Sel | i ng broom grass can be finar
di stance of 2 meters is more effective in he
cultiBmaoomnGrass may open the door of @awnmrichm
important method for rehabilitation of degraded land.

Introduction

Soil erosion is accelerated due to high rainfall intensities (Keesstra et al., 2016), steep slopes
(Beskow et al., 2009) and the fragile nature of topsoil (Lal, 1998; Rodrigo Comaio 2016;

Ochoa et al., 2016). Soil erosion is a naturally occurring process on all land. Soil erosion is a major
concern all over the world. It may be a slow process that continues relatively unnoticed, or it may
occur at an alarming rate causing serioss of topsoil (HIMCAT News Letter #2, Spri&08).

Soil loss by water erosion on slopping lands adversely affects the physical, chemical and biological
properties of soils, leading to low crop productivity (Larsdral. 1985 and Suet al. 1994).
Worldwide loss of water and sediment due to soil erosion is a major environmental threat
(Prosdocimi et al., 2016; Pimentel, 1993). Water erosion is the main cause of land degradation,
affecting an area of about 2 billion ha throughout the world, with tigeda part in tropics, and
affecting the two most important natural resources, namely soil and water (Mandal and
Sharda,2011a; DeOliveriaetal.,2010; Keesstraetal.,2014; Novara et al., 2011, 2016; Seutloali and
Beckedahl, 2015). Water plays a vital rolghe ecosystem. The precipitation over the country is

not only unevenly distributed, but also uneven with regard to seasonal distribution as well as within
season. Steep slope and terrain in hilly areas quickly releases the flow towards the outlet and thus
creates scarcity of water. Geomorphology and the way land surface are managed, strongly
influences the movement of water over and below the ground (Ashok Kumar and Bhanupriya
Sharma2 01 7)) . I n our Bangl adesh have madantgshJuden nu a l
october). During theiB-month dry period, scarcity of water causes a severe shortage of fodder in
farmlands, which leads to an increase in grazing vpressure on forest and community lands.
Vegetation resources are required for different loesds including grazing, fualood, timber

and nortimber forest products. These resource needs are closely linked with each other and
several hot spots have been identified by Lempelius (2007). Soil conservation is an important
requirement in sustainabfarming. Basics of soil erosion control are to reduce detachment and
transportation capacity of the eroding agents (water and wind) through different agronomic,
vegetative measures generally known as conservative measures (Amatya and Shrestha, 2002).
Goodcrop husbandry is an effective soil conserving practice (Joshi, 1992). Grasses are generally
used to reduce soil erosion. Grasses develop rapidly and produces humus too. They can recover
from damage and completer burial. In India most of the studiesonlthof grasses as vegetative/
ylter strips have been done in isolation witdt
restricted to soil erosion (Njoroge and Rao, 1994). Strategies to reverse land degradation are
critical since soil is a nerenewablere source (Mandal and Sharda, 2011b; Mandal et al., 2010).
Soil erosion rates more than tolerance values are considered unacceptable (Mandal and Sharda,
2013), which leads to irreversible land degradation and need to be reduced through appropriate
soil conservation measures (SCMs) (Biswas et al., 2015). Generally, soil conservation planning
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requires knowledge of soil loss tolerance values, which show the higher limit of soil erosion rate
that can be allowed without lorigrm land degradation (Jhieat., 2009). Perennial grasses provide
ground cover throughout the year and help in reducing runoff and soil loss when used as barriers
along the contour, particularly in hill slopes (Dhruvanarayana and Rambabu, 1983). Grasses are
the key component in amy ecosystems of the world (ParrasAlcantara et al., 2015; Hu et al., 2016;
Mekonnen et al., 2016). Soils typically account for 3@ of the total carbon sequestered in a
grassland ecosystem (Batjes, 2001). It is known from different studies condukctdaitihat the
inclusion of grasses in the agricultural landscape often improves the productivity of system while
providing opportunities to create carbon (C) sinks (Ghosh et al., 2009; Cogle et al., 2011; Huang
et al., 2010; Mutegi et al., 2008).

The cropands in sloppy areas suffer from excessive soil erosion and eionsdiored
nutrient depletion. Soil erosion in these ar e:
to the national average of 16. 35Mghaihhighyr 11 (
rates of soil erosion result in considerable depletion of nutrients from the topsoil, which in turn
causes poor productivity of crops. Research evidence from the land subjected to shifting
cultivation reported that about 600Mt of soil is eroded afipuwhich led to losses of 258000,

73000 and 179000t of N, P205 and K20, respectively (Kumar, 2011).

Thysanolaena maximnia a genus of plants in the grass family, the only genus in the tribe.
It is locally known as Broom grass, Jharuful, Fuljharu, Foeuinc . 1t 6s ot her names
Nepalese Broom GrasBroom stick,Nepali amliso or kuchcho, jhadu (phooljhadu) in Hindi.
Broom grows well in hot and temperate climate of South Eastern Asia. It gresos3upeters in
height, has sharp leaves anfj branches. Broom grass received its hame because people construct
sweeping brooms out of the large flower heads. It is aputpose plant. Besides creating hillside
stabilization and serving as household brooms, its leaves provide fodder for kvasto the
dry season, and people can burn the stalks as fuel or use the broom grass as mulch to protect the
soil.

Nepalese broom grass (Thysanolaena Maxima) is a multipurpose perennial cash crop that belongs
to the family Poecea (Bisht and Ahlawat, 1R98is found growing along steep hills, sandy banks

of rivers and damp steep banks along ravines (Bisht and Ahlawat, 1998). It is widely distributed
throughout Nepal but only up to an altitude of 2000 metres (Bisht and Ahlawat, 1998). The grass
can be gown on severely degraded and marginal lands (SatNet Asia, 2014). Broom grass tends to
grow in tussocks, with-& tussocks in a 100 metre radius and is harvested during the winter seasons
between January and March (Bisht and Ahlawat, 1998). Broom grassigsificant source of
income for subsistence communities, primarily for the women who collect it to manufacture and
sell them as brooms across Nepal (Llewellyn, 2015). In addition to providing cash income when
sold as brooms the plant provides a vargdtyses to the farmers such as, the leaves provide green
forage for livestock, the roots promote soil conservation, and the dried up stems can be used as
stakes to support growing vegetables (Llewellyn, 2015). Broom grass has had a direct impact in
prevening frequent landslides, helping retain ground moisture and fertility, and improving soil
quality by reducing soil erosion (Llewellyn, 2015). Broom Grass can moderately support the soil
mass by its strong and long fibrous roots. Broom Grass can bindjav&gcu. m. soil, and that

for napier, stylo, and molasses are 0.37 cu. m., 0.45 cu. m. and 0.04 cu. m. soil respectively. Broom
grass has the ability to crowd out invasive species when intercropped and is beneficial in retaining
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soil nutrients to regrowegetation (Llewellyn, 2015). The grass also possesses numerous
medicinal properties that are essential in subsistence communities (SatNet Asia, 2014). Gautam,
2015 wrote that it is very helpful to grow others vegetation rapidly on shushed and buvatemxllti

land and thus save the endangered animals like barking dears and monkeys.The start of Nepalese
farmers growing broom grass has increased the local biodiversity in the communities (SatNet Asia,
2014). Broom grass does not compete for land with cesegds so they can be grown
simultaneously (SatNet Asia, 2014). The farming of broom grass has had a sincere impact on the
women in the communities (Gautam, 2015). It has helped women become more empowered by
raising their financial status and lessening Ilurden of other tasks (Gautam, 2015). Brooms are
required in most households across the world so there is a large market for the product. Producing
good quality brooms at low prices gives the product a comparative advantage and makes it very
marketableln Nepal, brooms sold on the local market sell for an average of $0.48, while in Canada

it can range from $1Q0$ (SatNet Asia, 2014). It has been noted that broom grass has been tried
by paper and pulp industries to make paper, which means once thatlmétmanufacturing
becomes more popular Nepalese farmers can mass produce broom grass to be sold to these
companies (Bisht and Ahlawat, 1998). The brooms can be transported quite easily as cargo because
it is a finished product.

The improved varietiesf@rasses have a number of features that make it desirable. The densely
tufted perennial clumps of grass seem not to spread or become a pest and terraces rise as the soil
accumulates behind the hedges, converting erodible slopes into stabilized tereeefamning

can be carried out safely without threats of erosion. Planting of improved varieties of grasses on
the risers will not only bind the soil but also provide a rich source of fodder for the livestock
(Pandit, 2002). The functions of the root systare Engineering (anchorage, armour, catch,
reinforcement and drain) and physiological (storage, conduction, and absorption). The fibrous root
system of the grasses consists of several main roots that branch to form a dense mass of
intermeshed lateral obs. Anchorage is not the main function of shallow rooted species like grass.
Armour is the main function and catch, reinforcement and drain (if planted accordingly) are other
engineering functions of grasses (Rost et al., 1979). Plants themselves sboleradle variation

of rooting depth within the soil profile (Etherington, 1976). The maximum effective depth of
rooting of plants, and therefore the depth to which they can reinforce or anchor the soill, is also a
subject for debate in the worldide bio-engineering literature. In exceptional cases, it is clear that
certain plants can have extremely long roots. Grass clumps can sometimes send roots to four or
five metres below the surface and trees can send roots even deeper (Howell, 1999). The majority
of roots, especially the small absorbing roots, are located in the upper soil horizons where
favourable aeration, nutrients, and moisture conditions occur (Spur and Barnes, 1980).

Nepalese broom gragfhysanolaena Maximag a multipurpose perennial caslogrsuitable for

minimizing erosion hazard. It has also medicinal value as well as fuel, fodder and others domestic
use. But sufficient Research is not conducted yet on this plant (Grass) in our country. Considering

all, Soil Conservation and Watershed Mgaaent Centre (SCWMC), Bandarban has taken a

small scientific effort in its Research Area under BandarbanSadarUpazila in fiscal ye@02817

to conduct a study on broom grasso Effectiven
at CHT).

This pioposed research program was designed to study the quantity of soil loss, suraite run
nutrient status and also the yield of broom in different replication. Broom Grass may open the door
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of enrichment for the poor Ilodforirehabiiadéidn lofdands 6 a n c
degraded by shifting cultivation or slush and burn agriculture.

Objectives

a. To find out a significant source of income.

b. To prevent frequent landslides, retain ground moisture and to increase soil fertility.
c. To providegreen forage for livestock.

d. To rehabilitate the endangered animals and to keep ecological balance.

Materials and Methods

The research was conducted near rfulits garden situated by the side of mytirpose dam at

the Research Area of Soil Conservation and Watershed Management Centre (SCWMC), SRDI
under Bandarban Sadar upazila, Bandarban. The experimental plots wetexlselsuch a way

that the area individually can be treated as a micro watershed. Prior to selection of the plots, the
area was c¢cleaned. Jungles were removed. Sl ope
level. To conduct the study, two plots diQlm?2 (5m x 20 m) each were selected on a degraded

land of steep slope having 48 % slopack masonry plot boundary was constructed for each plot.
Contour lines were marked maintaining 1.00 m. vertical interval from a distance of 0.50 m. from

the upper ot boundary. A set of mukslot devisor was set up in connection of each plot to
determine the soil loss and runoff calculation.

Prior to plantation of broombés saplings (s
from each plot has been collectend physical, chemical and mineralogical analysis to compare
the soil characteristics. There are two treatments. In one treatment, the saplings were planted
maintaining plant to plant distance 0.50 m. and row to row distance 1.00 m. In another plot, the
sapings were planted maintaining plant to plant distance 0.50 m. and row to row distance 2.00 m.
there was 1.00 m distance in between two double rows for both plots. Saplings were planted just
following minimum tillage system during Jw2€18. Extra fertilier or manure has not been added
to the pits before or during plantation of saplings. Jungles were cleaned around the year when it
was necessary.

Results and Discussion
Prior to plantation of broomés sapl itedfjom (st unm
each plot has been collected for physical, chemical and mineralogical analysis to compare the soil
characteristics. After cultivation of broom, composite top soil samples are being taken for analysis
and the result were shown in talfi®. Soil los and ruroff data were collected after each and
every shower. Soil loss and rofff data were collected after each and every shower. Total soil loss
and runoff from 100.0 m2 plot were presented in tdldle& 12 and Height Total soil loss and
runoff was reorded inrow-to-row 2m distance plotAverage plant height and number of plants
per clump was recorded after winter in each yBawom planted in 2.0 m. distance (row to row)
grows better than that of 1.0 m. row to row distance (as showabie14). Yield defers from
row-to-row distance (shown ifiable 15). Economical returfrom broom grown in 2m row to row
distance plot were Tk. 1,35,560mk. 2,01,000/Tk. 2,11,5004, Tk 2,28,000-, Tk 2,44,500 &
Tk 2,61,000/. per hectare per year during FY 2018 201920, 202021, 202122, 202223 &
202324 and average return was Pk13,583/3For six years. while those were Tk. 90,000/k.
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1,83,000/ & Tk. 1,92,000/, Tk 2,07,000/, Tk 2,10,00/ & Tk. 2,29,500/ during FY. 201819,
201920, 202621, 202122, 202223, & 202324 and average return wass,250/ for six years

when it was planted 1.0 m. row to row distance. Economical return of leaves used as fodder and
residual sticks used for house activities andlicraft use and others benefits like biodiversity has

not been calculated.

Table-09: Initial fertility status and fertility status after broom cultivation

Ol v | P | K S |zn | B | Ca| Mg Cl Fe Mn
Para M u
Year | pH
meter (%)
(%) meq/100g ug/g soil meq/100g ug/g soil
soil soil
201 | 46| 42| 021 26 | 042 | 282 | 1.87 | 0.2 | 554 | 1.98 0.74 69.16 | 14.27
7 4 | 2M | 5 9
H VL H (0] VH H VH VH
H VL L
Broom
1 201 (41| 42| 021 11| 053 191 045 05| 6.16 | 2.57 0.31 40.51 | 15.53
0 2 1 8
Meter 8 H VH VL M VH M VH VH
M VL M (0]
201 | 57| 46| 023 03| 054 | 000 | 222 | 0.3 | 7.28 | 2.35 0.77 81.17 | 16.08
7 4 2 4 2 4
Broom VH H H VH VH VH VH
2 H| M | M VL M
Meter
201 (41|38 019 10| 050 174 | 028 | 0.4 | 7.04 | 2.22 0.27 38.68 | 10.21
8 0 5 4
H VH VL H VH L VH VH
M VL M (0]

Note: VL=very low; L=low; M= medium; O=optimum; VH=very

Table-10: Soil Texture

Particulars Soil Textural Class Sand | sSlit | Clay
%

Broom 1 Meter Silt Loam 23 59 18

Broom 2 Meter Silt Loam 20 59 21
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Table-11: Soil loss under the cultivation of broom grass hillifferent treatments-201824

(t/hly).

Particulars| Year [Jan|Feb|Mar | Apr {May | Jun | Jul | Aug | Sep| Oct | Nov | Dec | Total | Average
SO0il | Soil loss
loss | (T/ha)
(T/ha)

201819 _ | _ | _ _ _ 1 3.24|3.97|290|1.98|2.34| _ _ | 14.43

Broom- o192 | _ | _ _ _ | 160|584| 1.41|1.83|0.65| _ _ 111.33

1 Meter

2020621 - | - - - |10.96| 1.05|1.18| 2.36|1.74|1.88 9.17
10.13
202122 - | - - - 10.25| 2.32|1.28| 2.89|1.36/0.95| - - 9.05
202223 - | - - - 10.20| 2.96 |1.86| 0.85|1.58|0.89| - - 8.34
202324 - | - - - |10.11| 1.68|1.83| 2.52|1.75|0.56| - - 8.45
201819 | _ | _ _ _ | 4.16|4.78| 3.56|2.47|3.68| _ _ | 18.65
Broom-
oMeter 201920 _ | _ | _ _ _ | 1.96|7.63| 1.92]2.21|0.92| _ _ | 14.64
2020621 0.94| 1.31|1.63| 3.33|1.69|2.76 11.66
12.43
202122 - | - - - 10.32| 2.86|1.54| 3.45|1.61(1.20 | - - 110.98
202223 - | - - - 10.39 | 3.46|1.39| 1.281.32(1.26 | - - 9.10
202324 - | - - - 10.17 | 1.76 | 1.88| 3.25|1.62|0.84 9.52
201819 3 | O 0 | 67 | 207 | 607 | 691 | 256 | 249 | 266 | - 14 2360.0
Rainfall
201920 0 | 57 | 9 | 72 | 234 | 244 |1024| 398 | 411 | 141 | 43 | 9 [2642.0
20262140.9 - - (133.0217.0297.0/380.0 410.0|361.0405.0 23.0 2266.0
202122 - | - - - |108.0 545.0/531.0 585.0{376.0203.0 - - [2348.0
202223 7| - - - | 207 | 364 | 264 | 145 | 352 | 216 | - 18 | 1573
202324 - | - - 9 | 112| 222 | 414|1473| 412|129 | 21 | 19 | 2811
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Table-12: Run off (%) under the cultivation of broom grass hill different treatments2018

23 (t/nly).
Particulars | Year | Jan |[FebMar|Apr |May|Jun | Jul | Aug | Sep| Oct [Nov| Dec
201819| - - | - - - |28.8142.3¢ 38.46|40.1439.5¢4 - -
Broom 1 201920| - - | - - - |27.5€46.671 37.72/44.9330.74 - -
Meter 202021 - - | - - |122.5024.8425.70 35.42|131.2(33.2(0 - -
202222 - - | - - 110.6(026.4925.94 34.70/30.2428.4( - -
202223 - - | - - 19.60]20.2521.29 20.6 |23.6(20.8(¢ - -
202324 - - | - - 15.45]11.3926.54 39.62|127.115.14 - -
201819| - - | - - - |31.7/45.371 43.56|41.3644.29 - -
Broom 2 201920\ - |- | - | - | - [32.1851.3741.31/48.9534.37 - | -
Meter 202021| - | - | - | - |25.6026.3928.9241.82(33.6939.3¢ - | -
202122 12.5(028.5629.3( 36.20|34.1535.47 - -
202223 - - | - - 11.2024.7923.4(0 23.50\25.2422.1(0 - -
202324 - - | - - 16.73|15.4429.54 45.81|129.9418.7§9 - -
Table 13. Nutrient loss (tha') from plots under different treatments.
Particulars N P K S Zn B Ca Mg Cu Mn
Broom 4.3 | 0.00206 | 0.32844 | 0.00618 | 0.0008 | 0.00016| 1.76 | 0.6048 | 0.0004 | 0.0
1 Meter 2 173
Broom 4.3 |0.00212| 0.37536| 0.1576 | 0.0016| 0.00054| 1.952 | 0.588 | 0.00086| 0.0
2 Meter 4 179

Table: 14. Comparativegrowth study of the Broom grass in different treatments

Treatment No. of Sticks Av. height of sticks Av. Nos. of flower
/Sheaf (cm) /Sheaf
Treatment 1. 18.00 b 146.88 11.15b
(Row to row distance 1 m)
Treatment 2. 33.33a 148.38 22.95a
(Row to row distance 2 m)
CV (%)
12.73 12.05 12.99
CD (0.05) 11.48 NS 7.79

In a column means having dissimilar letter(s) differ significantly as per 0.05 level of probability.
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NS- Noni significant, C\* Coefficient of VariationCD 1 Critical Difference

Statistical Analysis:
The collected data were statistically analyzedfeihg the analysis of variance (ANOVA) using
WASP 1.0 (Web based Agri Stat Package 1.0) program and means were separated by critical
difference (CD) values at 5% level of significance.
Table-15: Yield and Return (BDT) of the broom grass indifferent treatments.

Year Treatmenil Treatment2 Total return in BDT. |Average Total return i
) , per halyr BDT. per halyr
(1. 0 m. distance) (2.0 m. distance)
Nos. | Nos. Sale Nos. | Nos. Sale Treatmemn Treatment2
of of value of of value |Treatmertl|Treatmer2 1
sticks | broom sticks | broom

2018 | 960 | 60 900f 1440 | 90 1350F | 90.000¢/ 1,35,500/
19

2019 | 1892 | 122 1,830f | 2085 | 134 2010+ | 1,83,000/ | 2,01,000/
20

2020 | 1994 | 128 1,920 | 2198 | 141 2,115/ | 1,92,000/ | 2,11,500/

21
1,85,250/|2,13,583/33

2021 | 2064 | 138 2070+ | 2278 | 152 2,280f | 2,07,000/ | 2,28,000/
22

2022 | 2080 | 140 2100f | 2450 | 163 2,445f | 2,10,000/ | 2,44,500
23

2023 | 2298 | 153 2295} | 2616 | 174 2,610f | 2,29,500/ | 2,61,000/

24

Conclusions
Broom Grass are particularly wuseful in prevent
Grass play an effective role in bringBrnogoner od e
Grass | eaves are used as fodder for cattl e,
broom grass can be financially benefici al
horizontal contours anhnthivlalt i ®Inopes in broom ¢
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EFFECT OF INDIGENOUS & ZERO TILLAGE CULTIVATION METHODS OF
PINEAPPLE ON SOIL EROSION, RUN OFF, NUTRIENT MINING IN HILLY AREAS.

Abstract

The study was conducted at the Soil Conservation and Watershed Management Centre
(SCWMC), Soil Resource Development Institute (SRDI), Bandarban. The present research work
was undertaken to introduce an edoendly productive crop production system thatzero

tillage cultivation system in sloping lands of CHT which will mitigate the process of land
degradation due to digging up cultivation as well as take care of food security of Hill people. The

main objectives of the research are to estimate & companiéless, runoff and nutrient mining

under indigenous and zero tillage cultivation systems of pineapple, to calculate effect of soil loss

on soil chemical properties and to create awareness about soil conservation & watershed
management among hill dweller§here are four treatments such as (1) Digging up across the

slope (2) Digging up along the slope (3) Zero tillage across the slope and (4) Zero tillage across

the slope. Measurement of soil loss and roffi was carried out by established and locally
fabricated multislot divisors. Nutrient loss was calculated in every experimental plot from
erodedsoil¢ Af 35S Aa y23 NBO2YYSYRSR 2y KAff &af 2LJS:
Ay KAfte& FNBlFao %SNR GAf Q23S0 NRBH NMAYYIT aRIAKY 13 MRy
Odzf GAGIFGAZ2Y 2F TSN GAff L3 aeaiasSy 2y KAffaaARr
20KSNJ LIN) OGAOSad dzaS 2F AYyRAISy2dza YSGK2Ra 27
2y azAat o

S
R

Introduction

The Chittagong Hill Tracts comprising the three districts of Bandarban, Rangamati and
Khagrachhari has an area of 13181sq km endowed with natural beauty and high economic
potentiality. The tribal along with the Bengali people are living there for longtamaing their

distinct sociecultural identities and harmony. The area is hilly with mild to very steep slopes (from
15% to over 70%) often breaking or ending in cliffs. More than 90 percent of the area is covered
by hills with only 129,000 hectares (hd)avopped land. About 87 per cent of the land is covered
with forest (totaling 11,475 sq.km) mostly owned by the government (Das gupta and Ahmed,
1998). Presently, it is increasingly becoming denuded due to unplanned management of hills and
agricultural pactices at steep slope without any conservation measure. There are hills with
altitudes of more than 3000 feet (Brammer, 1986) having steep and long slope. The total annual
precipitation is also high (2008650mm). Continuous depletion of soil fertility ise major
constraint to sustainable crop production in the hilly areas of Bangladesh.

Land use change associates erosion is mostly responsible for land degradation and desertification
in different part of Asia and Africa, bringing about large redurctiovegetation growth, siltation
of water courses, filling of valleys and reservoirs and the formation of deltas along the coastal
areas. Erosion is accompanied by deposition of alluvial materials by flooding and filling of valleys,
waterways or extendingpastal plains and deltas towards the sea.

The impact of soil erosion on the productive potential of agricultural lands is well known @athak
al., 2004), but the magnitude depends on local circumstances. In the study areas, the organic matter
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depletbn was also observed irrespective of land use. The loss of the essential plant nutrients (N,
K, S, Zn, B, Ca, Mg and Mn) in association with the suspended sediments and runoff during the
measurement period was remarkablee selective erosion of plant nients in runoff is a well

known phenomenaSharpley, 198h and the sediment lost from the experimental plots on the
micro-watershed was clearly enriched in all elements except P, relative to the topsoil of the
watershedThe highest loss was displayed by Mn, Zn and S possibly resulting from reductive
dissolution of oxides caused by sudden saturation of the soils in the earlier heavy rainfalls of the
season. The results are in partial conformity with Gafad. (2003). Ths suggests that soil
conservation control efforts should be prioritized in areas with high soil and nutrient loss potential
so that their productivity is maintained.

Keeping the above views in mind the present research work was undertaken to introdchce a ec
friendly productive crop production system that is zero tillage cultivation system in sloping lands
of CHT which will mitigate the process of land degradation due to digging up cultivation as well
as take care of food security of Hill people.

Objectives

. To estimate & compare soil loss, runoff and nutrient mining under indigenous and zero tillage

cultivation systems of pineapple.
To calculate effect of soil loss on soil chemical properties.
To create awareness about soil conservation & watergshadagement among hill dwellers.

Materials and Methods

The experiment was carried out under meplicated condition. Four experimental plots of 100
sgm. (5 m x 20 m) on steeply (32%) were selectedenSGWMC, Bandarban. There are four
treatments such as (1) Digging up across the slope (2) Digging up along the slope (3) Zero tillage
across the slope and (4) Zero tillage across the slope. Pineapple suckers are inserted in double row.
The distance betweesingle row to row was 30 cm and double row to row was70 cm. Fertilizers
were applied as per recommendation of soil test value. Cultural operations were done as usual in
all the plots. Measurement of soil loss and-offnwas carried out by established alodally
fabricated multislot divisors. Soil loss and reoff from each 100sgm (5m x 20m) experimental

plots were measured after each shower throughout the rainy season. Daily and eventually monthly
soil loss and ruoff were estimated from each treatmémgtprocessing aliquot of sample every

day. Every morning (if rains previous day) amount ofoffrwater is measured in the muttiot

and aliquot of about 2 Litre is sampled from each tank. Suspended sediment in the sampled aliquot
is measured by simplltering and oven drying. Corresponding rainfall is recorded from the
automatic and ordinary rain gauge of SCWMC. Climatic data like rainfall, temperature, humidity,
evaporation etc. were recorded daily. Different agronomic practices were done when it was
necessary. Nutrient loss was calculated in every experimental plot from eroded soil.
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Results and Discussion

Table 16. Initial soil fertility status and fertility status after crop harvest.

Para Year |pH | OM N P K S Zn B Ca Mg Cu Fe Mn
meter (%) | (%)

meq/100g po/g soll meq/100g pg/g soil
Soil soil

2017 |5.1 | 3.56 0.178 | 9.82 | 0.39 |0.001 | 1.41 | 0.19 | 3.81 | 0.78 | 0.79 |65.00 | 28.38

Digging H L L H VL ] L M M VH | VH VH
Up 2018 (4.0 | 4.2 D.210 | 1.05| 0.44 |11.15| 0.38 | 0.53 | 4.30 | 1.15 | 0.33 |47.27 | 10.50
Across H M VL H L VL ] o] o] M VH VH
2017 |5.7 | 3.63 0.182 | 3.48 | 0.37 |0.002 | 4.18 | 0.17 | 3.60 | 0.77 | 0.83 |66.46 | 34.02

Digging H | M | VL | H VL | VH L M M | VH | VH | VH

Up Along 5578141 | 35 D.175 | 1.07 | 0.46 |22.30 | 0.27 | 0.30 | 8.01 | 0.88 | 0.18 [39.80 | 11.48

H L VL | VH 0] VL L VH M L VH VH
Zero 2017 6.0 | 3.500.175| 1.63 | 0.36 |0.001 | 6.30 | 0.15 | 4.34 | 0.86 | 1.04 |65.00 | 28.84
Tillage H L VL 0] VL | VH VL M M VH | VH VH
Across | 2018 |4.0 | 4.3 D.275| 1.21 | 0.55 |18.53 | 0.50 | 0.60 | 6.52 | 1.59 | 0.25 |37.55 | 12.69
H L VL | VH M L o H H L VH VH

Zero 2017 |5.7 | 3.90| 0.19| 3.21 | 0.42 | 1.15| 5.75| 0.26 | 5.18 | 0.93 | 0.84 |93.90 | 33.84
Tillage H |5M| VL H VL | VH L O M VH | VH VH
Along

2018 |4.0 | 5.5 p.275| 1.04 | 0.52 (1754 | 1.17| 0.32 | 592 | 1.79 | 0.56 |50.15 | 18.18
H @) VL VH M M M 0] H M VH VH

Note: VL=very low; L=low; M= medium; O=optimum; H= High,VH=very high

Table-17: Soil Texture

Particulars Soil Textural Sand Slit Clay
Class %
Digging Up Across Silt Loam 15 57 28
Digging Up Along Silt Loam 18 56 26
Zero Tillage Across Silt Loam 17 57 26
Zero Tillage Along Silt Loam 18 56 26

The highest soil loss recorded in digging up along the slope were 68.59, 60.19, 52.55, 40.21, 30.90
& 36.55 ton/halyr. in the year of 20189,201920 ,202021, 202122, 202223 & 2023-24
respectively and finally the average highest soil loss agagton/halyr. The lowest soil loss
recorded in practicing zero tillage cultivation method across the hill slope were 8.69 ,7.48, 6.45,
6.21, 5.52 &6.58 ton/halyr. in the year of 20189, 201920 ,202621 ,202122, 202223 & 2023

24 respectively and finallihe average lowest soil loss wag2ton/ha/yr. On the other hand, soil

loss recorded in diggingp across the slope were 52.04, 49.91, 43.35 ,34.12, 25.163&
ton/halyr. in the year of 20189, 201920, 202021, 202122, 202223 & 202324 respectiviy

and average wam.42ton/ha and zero tillage cultivation method along the hill slope were 14.48,
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13.19 ,12.41, 11.38, 7.40 &16ton/halyr in the year of 20189, 201920, 202621, 202122,
202223 & 202324 respectively and average wiass7ton/ha.

Table 18. Total Soil Loss (ton/ha/yr) under indigenous & Zero Tillage cultivation methods
of Pineapple for 201819, 20192020, 202€21, 20212022 and. 20223.

Particulars| Year | Jan |Feb | Mar | Apr May Jun Jul Aug Sep Oct Nov | Dec | Total |Average
20819 [ - | - | - | - | - |683]|1552|11.85| 1027|816 - | - | 52.63
Digging [201920 | - | - | - | - | - |412|22.38| 889 | 10.12| 440| - | - |49.91
noross o0z | | - | - | - | 25512 | 645 | 1004| 855 | 026 | - | - | 43|04
202022 | - | - | - | - | 154|685 | 7.60 | 808 | 576 | 424 | - | - | 34.12
202223 | - | - | - | - | 180|655 393 | 460 | 495 | 332 - | - | 2515
202324 | - | - | - | - | 138|492 529 | 1031| 5.88 | 3.56 31.34
Digging (201819 | - - - - - 7.71| 19.83| 16.25| 14.83| 9.97 | - - 68.59
UPAIONG boigao | [ | | - | - | asal|2769| 952 | 1101 623| - | - | 6019
202021 | - | - | - - | 423| 7.68| 8.04 | 11.50| 10.05| 11.0| - - | 52.55 |48.17
202122 | - | - | - | - |289|879| 823 | 949 | 665 | 425| - | - | 4021
202223 | - | - | - | - | 280|780| 544 | 492 | 584 | 410| - | - | 30.90
202324 | - | - | - | - |229|584| 642 | 11.95| 659 | 3.46| - | - | 36.55
zero 201819 | - | - | - | - | - |o096| 349 | 229 | 072 | 1.23| - | - | 869
X'é?gfs 201020 [ - | - | - | - | - |o085| 283 | 229 | 0.82 | 069| - | - | 7.48
202021 | - | - | - | - |061]|089| 1.25 | 146 | 0.77 | 137 - | - | 6.45
202122 | - | - | - | - | 025| 132| 094 | 166 | 1.25 | 08a| - | - | 621 | *
202223 | - | - | - | - |038|151| 1.02 | 052 | 137 | 072| - | - | 552
202324 | - | - | - | - |029] 098] 1.26 | 220 | 1.34 | 0.51 6.58
Zero 201819 | - | - | - | - | - | 14| 622|357 | 176 | 153| - | - | 14.48
tA'lllggS 200020 [ - | - | - | - | - |o087| 662 | 281 | 228 | 061 - | - | 13.19
20021 | - | - | - | - |114|156| 234 | 205 | 133 | 3.09| - | - | 12.41 1137
202022 | - | - | - | - |035|264| 239 | 311 | 170 | 1.24| - | - | 11.38
202223 | - | - | - | - |054|179| 1.34 | 0.88 | 163 | 1.22| - | - | 7.40
202324 | - | - | - | - |033]106| 218 | 344 | 123 | 092| - | - | 9.16

Table-19: Run off (%) under the cultivation indigenous & Zero Tillage cultivation methods
of Pineapple. (201819, 20192020, 202€2021, 202122, 202223 and 202324).
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Particu | Year | Jan | Feb | Mar | Apr | May | Jun July | Aug Sep | Oct Nov | Dec| Total

- lars Rain

fall

(mm)

Digging | 201819 | _ | _ | _ | _ | _ | 29.48] 61.10| 61.12| 63.39 | 63.36 | _ | _ | 2360

P Tote20 [ [ [ [ _ — | 40.78| 51.99 | 50.26 | 44.28 | 34.37| _ | _ | 2642
Across

202021 | _ _ _ 26.49 | 42.45| 46.54 | 45.65 | 30.56 | 68.95 - _ 2266

202122 | - | - | - | - | 11.35 | 2356 | 21.45 | 24.75| 22.45 | 20.12| - | - | 2348

202223 - - - - 1520 | 22.42 | 20.24 | 11.42 | 21.10| 16.63 - - 1573

202324 | - | - | - | - | 868 | 12.75| 21.16 | 55.86 | 38.63 | 14.36| - | - | 2811.0

Digging | 201819 | _ | _ | _ | _ | _ | 27.26| 59.24| 68.66| 65.75| 57.15| _ | _ | 2360

A|l:)$ug 201820 | _ | _ | _ | _ | - | 4501|5375|5350| 47.42| 38.03| _ | _ | 2642

202021 | _ | _ | _ | _ | 28.42]| 45.25| 49.37 | 46.10 | 33.82| 70.38| _ | _ | 2266

202122 | - | - | - | - | 12.40] 30.25| 28.70 | 31.32 | 27.85 | 2354 | - | - | 2348

202223 | - | - | - | - | 0.40 | 30.65| 33.44 | 15.82| 28.34 | 21.60| - | - | 1573

202324 | - | - | - | - |13.84 | 18.72| 29.66 | 63.32 | 41.94.| 1825| - | - | 2811.0

Zero | 201819 | _ | _ | _ | _ | _ | 2578|56.77| 65.75| 53.93| 54.05| - | _ | 2360

dage 20020 | _ | _ | _ | _ | - |3339]49.72| 4638 3864 |3072| - | _ | 2642

202021 | _ | _ | _ | _ | 19.43| 23.90| 37.03| 39.99 | 26.23 | 57.62| - | _ | 2266

202122 | - | - | - | - | 94 | 2270| 2045| 23.20| 19.80| 1850 - | - | 2348

202223 | - | - | - | - | 10.35| 15.44 | 12.35| 9.72 | 13.41 | 11.44| - | - | 1573

202324 | - | - | - | - | 6.18 | 10.22| 18.65| 48.27 | 34.28 | 11.18| - | - | 2811.0

Zero | 201819 | _ | _ | _ | _ | _ | 2652| 55.53| 57.15| 58.66 | 50.94| _ | _ | 2360.0

Tilage 201820 |~ |~ _ | _ | _ | _ | 36.56| 51.24 | 50.91 | 41.15| 3255| _ | _ | 2642.0
Along

202021 | _ | _ | _ | _ | 23.36| 39.76 | 41.11 | 43.76 | 29.14 | 60.16 | _ | _ | 2266.0

202122 | - | - | - | - | 105 | 24.30| 22.8 | 26.80 | 21.64 | 19.60| - | - | 23480

202223 | - | - | - | - | 12.22| 1854 16.29| 10.69| 16.35| 1255| - | - | 1573.0

202324 11.67| 15.34 | 25.46 | 57.52 | 36.48 | 1554 | - | - | 2811.0

Rainfall and its pattern have a vital role on surface run off and soil loss hazard. Annual rainfall
was measured by manual type rain gauge. Total Annual Rainfall was 2360 mm, 2642 mm , 2266
mm , 2348mm,1573 mm &811.0 mmin the year of 20149, 201920 202021 , 202122 2022

23 & 202324 respectively. The impact of soil erosion on the productive potential of agricultural
lands is well known (Pathak al, 2004), but the magnitude depends on local circumstances. In
the study areas, the organic matterleiégpn was also observed irrespective of land use. The loss

of the essential plant nutrients (N, K, S, Zn, B, Ca,Mg and Mn) in association with the suspended
sediments and runoff during the measurement period was remarkable.
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Table.20. Nutrient loss (tha!) from plots under different land use.

Particulars N|] P | K | s | zZn | B [ cal] Mg ] cu | wMn

Digging up 4.0 0.00384 0.2737 0.00264 0.00216 0.0007 1.912 0.4656 0.00096 0.0291

Dig;?r?;sup 4.4 0.00502 0.3128 0.0059 0.00224 0.00084 2.072 0.4752 0.001 0.03164

Ze?cl)otri]lgge 3.0 0.00222 0.1955 0.00198 0.00064 0.00024 1.328 0.3072 0.00038 0.02242

ZeArc?erT:ge 3.6 0.00284 0.24242 0.00258 0.00128 0.0004 1.64 0.4152 0.00062 0.022852
Along

It was observed that highest nitrogen loss i.e. 4 Aateurred from Digging up Along the
plot and the lowest (3.0tixfrom Zero Tillage Across the plot along with other nutrient elements.

In case of Digging up Across and Zero Tillage Along the plot nitrogen loss
along with other nutrigt elements.

Table.21. Yield Study of Pineapple under different Cultivation Practices:

was 4.0 and’3.6 tha

Cultivati Average
on Earning
practices Yield per Plot (Nos). Sale Value per plot for5
yrs.(tha’
Total Earning (tha™) h
2018 2019 | 2020 | 202k 2022 | 2023 | 2018 - 2019-20 | 2020 202122 202223 202324
19 -20 21 22 -23 -24 19 -21
Digging | 12 187 214 225 220 172 | 216+ 33664 3,852 4050+ 3,960¢ 2,580+
u
Acrgss 21,600/ | 336600/ | 3,85,20 | 4,05,000/ | 396000/ | 258000/ | 300400/
0
Digging | 10 190 196 200 202 165 150+ 2850¢ 2,940+ 3000+ 3,030¢ 2,4754
up Along
15,000/ | 285000/ | 294000/ | 300000/ 303000 | 247500/ | 240750¢
Zero 15 255 270 280 294 248 300+ 5,100+ 5,400+ 5,600¢ 5,880¢ 3,720
tillage 433333
Across 30,000f | 510000 | 5,40,00 | 560000/ 588000 | 372000/
0/
Zero 13 205 212 228 233 182 234f 3690¢ 3,816+ 4104+ 4,194/ 2,730+
51':333 23,400/ | 369000/ | 381600/ | 410400/ | 419400/ | 273000/ | 312800/

For judging economic viability, the input & output cost of pineapple cultivation in different

practices are also being studied. It was observed that the highest average

return comes from Zero

Tillage Across the slope was T4,.33,333/and the lowest average return comes from Digging up
Along the slope Tk2,40,750/ for six years. On the other hand, average return comes from Zero
Tillage Along the slope Tk3,12,800/and diggingup across the slope was T%00,400/for six

years. It vas also observed that both the size & number of fruits were decreased in the recent year.

Conclusions
¢AtEr3IS Aa y2d NsozvvsyRSﬁ 2y KAXOI Gk 2YISEY KRN
%SNR GATE13IS FENNYAYI YIAYOGFAYya a2Af FSNUATAGER
GAff13S a2aidsSyYy 2y KAfftairARSaz az2Aat SNRaA2y Aa
2T AYRAISY 2008y NSUIKI2ZR A0RMTFIA G GA2y KIFa ONBFGSR vy
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EXPT. No. 06

STUDYING BRUSHWOOD CHECK DAM FOR MINIMIZING EROSION HAZARD
AND RECLAMATION OF GULLIED LAND.

Abstract

Gullies are the common features throughout the areas where the land comprises with High and
sloppinglands all over the world. The hilly region receives a huge amount of precipitation which

is not well distributed. Due to different type of land degradation by rain, Bangladesh lost a
substantial amount of production which in terms of money may be thousBhdion takas in

every year. Brushwood check dams made of posts and brush are placed across the gully. Check
dams are constructed across the gully bed to stop channel bed erosion. The main objectives of
brushwood check dams are to reduce the velo€ityreoff, to prevent deepening and widening

of the gully and to collect sedimentation and recharge the water table. Its catchment area was nearly
0.12 hectares. The types of Brush wood check were double rowwoashcheck dam across the

gully bed.The mtential of the check dam to deposit the soil was evaluated by using leveling
Instrument to observe the change of gully depth, cross sectional area and soil loss data were
collected. Result obtained after fiyears indicates that the gully bed was fillgith eroded soill

from its catchment area of 0.12hac is 0.748 m which is equivalent to 164.588 fdrehzheck

dam interrupt surface ruoff velocity, it also increases the permeability of water in to the soil. It
also very cost effective for using logalavailable materials which are cheap and effective to
rehabilitate gully.

Introduction

Gullies are common features throughout the Highlands. Induced environmental
degradation comprises not only the loss of soil volume and of arable lands, libeatsggering
of landslides (Nyssen et al., 2002) or-sitie sedimentation problems (Nigussie et al., 2005). The
phenomenon of gully development is not restricted to Highlands, but seems to be a phenomenon
on subcontinental scale all over the world (M@esons, 2001). Land degradation, comprising
degradation of the natural vegetation cover, soil erosion, loss of soil fertility and moisture stress is
a welkknown problem in hilly regions of Bangladesh as well as all over the world (Herweg and
Stillhardt, 1999). Land degradation, particularly by water erosion, is an important factor in both
the longterm decline and the seasonal reduction in food crop production (FAO, 1986). Soil erosion
in Highlands degrades the soil resources on which agricultural pradlace based (Hurni, 1986,
Nyssen, 1995 and many others). This threat stems from the depletion and degradation of the
vegetation cover of the country, especially forest and exploitative farming practices. Water plays
a vital role in the ecosystem. The @pgtation over the country is not only unevenly distributed,
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but also uneven with regard to seasonal distribution as well as within season. Steep slope and
terrain in hilly areas quickly releases the flow towards the outlet and thus creates scardigy.of wa

Brushwood check dams made of posts and brush are placed across the gully. The main objective
of brushwood check dams is to hold fine material carried by flowing water in the gully. Small
gully heads, no deeper than one meter, can also be stabilzédubhwood check dams.
Brushwood check dams are temporary structures and should not be used to treat ongoing problems
such as concentrated rofff from roads or cultivated fields. They can be employed in connection
with land use changes suchraforestationor improved range management until vegetative and
slope treatment measures become effective. Temporary physical atdratmneasures such as

gully brushwood dam are used to dissipate the energy of runoff and to keep the gully stable. Check
dams are constructed across the gully bed to stop channel bed erosion. By reducing the original
gradient of the gully channel, chedems reduce the velocity and erosive power of runoff.-Run

off during peak flow is conveyed safely by chetms. The structures can be either temporary or
permanent.

The main requirement of temporary gully control structures is that, they must be quedssrid
construct, should be made by using cheap and readily available material in nearby areas. In areas
where the soil in the gully is deep enough, brushwood ctlanks can be used if proper
construction is assured. The gradient of the gully channelvargyfrom 5 to 12 percent, but the

gully catchment area should not be as such huge which produces high amount of runoff volume.

Objectives

a) To reduce the velocity of ruaoff.
b) To prevent deepening and widening of the gully.

c) To collect sedimentation and to charge the water table.

Materials and Methods
The study has been introduced at SCWMC research area to minimize erosion hazard and
reclamation of a gully formed by the Sotghst side of the Administrative Building of SCWMC,
SRDI, Bandarban. The length thie gully is 16.50 m. and width were variable with 1.80 m. near
head and 5 m. where the Brusibod check dams were constructed. It is situated in between two
small hills. Average width of the gully in front of upper check dam is 2.30 m. Its catchment area
was nearly 0.12 hectares. The gully head was very adjacent to the Administrative Building which
was increasingly extending towards the Administrative Building. So, it was a future threat for the
stability of the Administrative Building.

Brushwood checklans made up of posts and brushes are placed across the gully. The main
objective of brushwood cheakams is to hold fine materials carried by flowing water in the gully.
Small gully heads, no deeper than one meter, can also be stabilized by brushwoodwotseck d
Brushwood checklams are temporary structures and should not be used to treat ongoing problems
such as concentrated roff from roads or cultivated fields. They can be employed in connection
with land use changes such as reforestation or improvee rmanagement until vegetative and

slope treatment measures become effective. The main requirement of temporary gully control
structures is that, they must be quick and easy to construct, should be made by using cheap and
readily available material in ndar areas.
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There are two types of brushwood chelgms: these are single row and double row brush wood
checkdams. Following the principle for construction of Bragbod check dam, a decision had
been taken to construct two nos. double row bisbd checlkdam across the gully bed in

series to reclamation of this gully.
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The construction of the dam started with an excavation in the floor and into the sides of the gully
to a depth of 0.30 m to 0.50 m. Two rows of living posi®<m in diameter and20 m in length

were placed into the holes maintaining a distance frorhtpgmst 0.60 m across the floor of the

gully to a depth of 0.50 m to 0.60 m. The spacing between two rows was 1.00 m for upper check
dam and 0.70 m for lower one. The width of the upper and lower brush wood check dam was 1.10
m. and 0.80 m, and height &&.20. Brushwood and branches are packed between the posts. The
height of the posts in the center was kept in such a way that it should not exceed the height of the
spillway so that the flow would be blocked and water may be forced to move to the dedly si

The distance between upper and lower check dam was 6.00 m. Deposition of eroded soil from the
catchment area is observed carefully.

Results and Discussion

Average width and length of the gully was 2.30 m. and 16.50m. adjacent to the upper Brush wood
check dam. Soil deposited length in the gully was 8.20 m. and average width was 2.30 m. where

the eroded soil was deposited in various depth. Soil deposition area was (8.20 m. x 2.30 m.) =
18.86 Sg.m. The Reduced Level (RL) of the gullied land wad mehbyréheodolite Instrument.

Before construction of the brustood check dam, the altitudes of the gully bed was were recorded

in June2018. Average RL of the gully was 94.102 m. (3@0&8). After one rainy season during

201819, the RL of the gully bed waobserved and it was found 94.418m. in M&20i9. It was

found that the average deposition height (by eroded soil from the catchment area) was 0.316 m.
which is equival ent "year 8 av&r&& RLtobgnlly Betl waz higain~ Af t
measuwed and found that the average RL was 94.54 m. Hench, the deposition depth by eroded soil
carried from the wupper catchment was 0.122 m
average R.L. gully bed was measured in Ap@iR1 and after'8year it wa found that the average

R.L. of the bed is 94.62 m. It shows that the deposition depth of eroded soil from the upper
catchment is 0.080 m. which equivalent to 17.
measured in ApriR022 and after 4th ye#rwas found that the average R.L. of the bed is 94.73

m. It shows that the deposition depth of eroded soil from the upper catchment is 0.110 m. which
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equivalent to 24.208 tonhzZiyZi. Thus the aver
In April/2024, it was found that the average RL of the gully bed level was 95.01 m. which indicates
that the depth of deposited soil was increased by 0.16 m. than that of April/2023 and it is equivalent
to 35.210 tonhZTyzi . Af erage RLf the gyllyeBed vgas 9510Inm Ap r i
and total deposition depth by eroded soil from the catchment area ( 0.12 hec.) was increased by
0.91 m. During this period (2018 to 202324), total deposited soil amount was 199.798 ton/hac

which average is 33.30roh Z1T y Z 7T . Amount of d e p-22sWelightdf s oi |
deposited soil was assumed to be on average 1400 kg per cubic meter.

Table-22: Amount of soil deposited by Brush wood Check Dam.

Loca Cross Catchm Depth | Amou | Depos | Deposit | Total
tion Sectional | ent ara of nt of ited ed Depo
! Area of | ofthe RL Of gu”y bed (m) depos depos | amou | amount sition
the Gully gully ition ited nt t on h| (ton/h
bed (check (m) soil from zZ a)
dam) in (m?) the
hac. catch
(m2.) June | March | April April April April April ment
-18 -19 -20 -21 -22 -23 -24 each
year
(ton)
0.31 | 5.96 | 8.344 | 69.533
%(;l (201 | (2019) | (2019)
9)
. . . 26.842
Uppe | 8.20x2.3 94.1| 94.418| 94.54 | 94.62| 94.73 0.122) 2.301| 3221
ro|o= 012 | © . 94.85 (2020) | (2020 | (2020) | (2020)
check | 18.86 (Init )
dam ial) 199.7

0.080 | 1.509 | 2.113 | 17.605 | 98
(2021) | (202 | (021) | (2021)

95.01

0.110 | 2.075| 2.905 | 24.208

(2022) | (202 | (2022) | (2022)

2
0.120 | 2.263 | 3.168 | 26.400

(2023) | (202 | (2023) | (2023)
0.160 | 3.018 | 4.22 | 35.21
(202 22)02 512)02 (2024)
4)_

Note: Weight of 1.0 n¥soil = 1.3 to 1.7 ton. Here considered 1.4 ton perfof soil.

Conclusions
The gully bed has been raised up 0.91 m whicl
199. 79 ton/ hac sedimentation carried cfhreocnk t he
dam i nterr vopftf svuerlfoacciet yr,unit al so i ncreases t he
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al so very cost effective for wusing | ocally

rehabilitate gully.
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New Program (20242025)

Expt. No. 01:Fallout Radionuclides (FRN) methods focusing on G$37 for

Soil Erosion Assessment in Chattogram Hill Tracts.
Objectives:

a) To assess the extent of soil erosion in th:
(Cs 137) techniques.

b) To assess the appl ibaskeidl ittexc hofi qfuais| d wtr maed
rates riemgihinlsl vnd compare their effectivenes

c) To develop a comprehensive soil vul nerabi |
met hods.

Methods and materials

The study will be conducted in the Chattogram Hill Tracts. Theiarg@aracterized by hilly and
mountainous terrain, with peaks and valleys throughout the landscape.Finding a suitable reference
site is crucial in utilizing FRN (Fallout Radionuclide) techniques. In the Chattogram Hill Tracts,
undisturbed flat site with pennial grass cover will be chosen as reference site. It will be located
within the study area. The reference site will be situated approximately 800 m away from the
managed study area. Refference sample will be collected in 60 cm depth. Several sampling
campaigns will be conducted at the reference site to establish the baseline levels of 137Cs.
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Soil sampling will be performed using a core sampler in various depth. In the top it will be 45 cm,
in the middle it will be 60 cm and in the bottom it will be 1@0depth. Chemical analysis will be
done in each depth. Bulk density and texture will be measured in each depth too.

Soil samples will go a prereatment process following the method described by Pennock and
Appleby (2002). This included air drying, manuidaggregation, sieving to < 2 mm, grinding,

and homogenization of the samples. Collected Soil samples from the managed site will be analyzed
for 137Cs using gamma spectrometry with HPGe (High Purity Germanium) detectors. The gamma
spectrometry measuremsmwill be conducted at the Bangladesh Atomic Energy Commission.

ADAPTIVE RESEARCH

PROGRAME -1

INTRODUCTION OF BENCH TERRACE FOR DEMONSTRATION AND YEAR
ROUND CROP PRODUCTION.

Objectives
To reduce the quantum of overland flow/sheet flow or runoff, and their velocity.
To minimize the soil erosion.

To conserve soil moisture.

> > > >

To conserve soil fertility and to facilitate farming operations such as ploughing,
irrigation etc. orsloping land.

A To promote intensive land use, permanent agriculture and checking shifting cultivation
on steep lands.

Justification:

Terracing is one of the most accepted measures of controlling erosion on sloping and
undulated lands. It is widely adoptedmany countries of the world. Suitable bench terrace will
facilitate intensive cultivation make the land suitable for multiple use in hilly areas. It is also
helpful to increase the beauty of the land along with increasing the stability. At preseat thest
farmers are practicing Jhum on hill slope, which accelerate erosion. On sloping lands farmers
usually canét use fertilizer or other i1Input
helps in proper water management, application of feetii or manure. It will also help to increase
cropping intensity within a stable farming system. Now a day, Bench Terrace are widely being
used in the hilly areas of India, Nepal, Srilanka, Tamilnadu etc. But the hill dwellers are not
concerned about tle@nstruction, use and benefit of the Bench Terrace. Considering above factors
study of sustainability of Bench terrace has
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measure is very cost effective, so widely subsidy is very essential to populsiZzemnch
Terracing mainly in the hilly areas in our country.

PROGRAME -2:

REHABILITATION OF DEGRADED/ERODED SLOPING LAND BY JUTE GEO -
TEXTILE ON DIFFERENT HILL SLOPES OF CHT.

Objectives
1) To study the effectiveness of geite (untreated) in controlling soil erosion.
2) To rehabilitate degraded/eroded/landslide hilly areas

3) To stabilize/rejuvenate degraded/landslide areas of CHT

Justification:
1. Like any other naturallfire, jute gedextile gets biodegraded in soil.

2. The live poll will give vegetation coverage and soil losses will be minimized at the area
treated
with jute geo textile.

3. The decomposition of the fibre will takes place within the ecolbgroaess that assists in the
retention of moisture, improvement of soil permeability and establishment of vegetation.

PROGRAME -3
ESTABLI SHMENT OF DI FFERENT HEDGE SPECI ES
TRANSFERABLE TECHNOLOGY IN CHT.

Objectives

a. Tointroduce modern hill cultivation and suitable technology for Soil Conservation and
Watershed Management.

b. To mitigate the need of fuel, fodder and economical purpose of the hill dwellers.
c. To minimize soil erosion hazard.
d. To increase binass in soil propées.

e. To accelerate the infiltration and water holding capacity of soil.

Justification:
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The conservation of soil and water is essential for sustainable production, environment
preservation and balanced ecosystem. Loss of soil by water erosion on slapgsm@dversely
affects the physical, chemical and biological properties of soils, leading to low crop productivity.
Contour hedgerows are also effective in controlling run off and soil erosion and improve soil
physical properties. Controlled plots havgher run off and soil loss than those plots with hedge
row. Hill slope may be divided into a series of alley separated by hedgerow on contour lines,
because hedgerow plants are effective in controlling soil erosion and reducing run off.

Trees and shrubsakie several functions to control erosion like (i) increase soil cover, by
liter and pruning (ii) provide partly permeable hedgerow barriers (iii) lead to the progressive
development of terraces, through soil accumulation upslope of hedgerows (iii) insmbse
resistance to erosion, by maintenance of organic matter (iv) stabilize earth structures by root systems
and (v) make productive use of the land occupied by the conservation works . This study was,
therefore, designed to select suitable hedge spacttheir alley width in respect to slope which
minimized soil loss and increase crop yield.

PROGRAME -4
TITLE: GULLY CONTROL BY GABION CHECK DAM & VEGETATIVE
MEASURES FOR THE RECLAMATION OF DEGRADED LANDS IN THE HILLS OF
CHT.

Objectives

1) To check widening & head extension of gully.

2) To reduce runoff and subsequently retain washed out sediments/debris at the gully head and
increase filtering effect of the reoff sediment.

To rehabilitate/reclaim the degraded land

Justification:

Construction of Gabion check dam needs no égih technology. Locally available
materials can be used for construction of gabion. Others high tech construction materials except
10 SWG and 22 SWG Gl wire are not required for Gabion. So, it can be cteduen at remote
areas. After achieving the target, the used materials can be shifted to another place without any
wastage. As this structure is considered as a flexible structure, there is a less possibilities to be
damaged except scouring. If the wglhded local stone bolder is used in gabion, it works well to
check the sediments carried with and is finally very good for rehabilitation of degraded land by
plugging the gully head.
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PROGRAME -5
INTRODUCTION OF HALF -MOON TERRACE, STAGGERED TRENCHING,
CONTOUR GRASSED WATERWAYS, AND CONTOUR TRENCHI
FIELD.

Objectives

I.  To minimize the soil erosion hazard.
II.  To increase the optimum soil moisture capacity.

lll.  To convert the eroded land in to pdactive.

IV. To divert the excess water causing no damages in the rainy season.

V. To rehabilitate the degraded land.

VI.  To provide facilities for applying fertilizers, manure and irrigation on the sloping
land.

Justification:

HALF MOON TERRACE

Half-moon terrace is a kind of terrace used for planting of fruit and horticultural purposes.
It is called the Half Moon Terrace for its shape. Construction of Half Moon Terrace is
easier than others. It is malg cutting the upside solil of the plant in half moon shape to
create a circular level bed having -ILG m. diameter. The dumut soil is deposited on
down side of the plants to make ridges for retaining moisture. Mulch materials are used in
the terracedrea which will add organic matter in to the soil. It also provides facilities for
all intercultural operation like application of fertilizer and manure along with irrigation in
the drought. This type of terrace is generally made just before the enchebomowhen

the soil is saturated. It also helpful for healthy growth of plants.

STAGGERED TRENCHING

The staggered trenches are constructed for shorter length, as compared to the graded
trenches. These trenches are arranged in staggered form (nestraight line). Staggered
trenches are generally constructed at the land slope greater than 33% receiving high rainfall
to prevent erosion and absorb rain water for horticulture and forestry land . The trenches
run level for distance of maximum 90 toQL&h, than on the gradient increasing from 1 in

500 to 1 in 300 at the outlet. The bunds are constructed at closer interval about 3 to 5 m.
The important points about this type of trench are as follows:

The trenches have shorter length; and are arrang#teinow along the Contour with
interspace between them.
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a) The vertical interval between two successive trenches is decided on the basis of
expected runoff from the area, above,

b) In staggered sequence, the alternate rows trench are located directly below one
another;

c) The length of row and slope between them are fixed based on the Concept that
there should be greater length of unprotected or uninterrupted slope to cause
unexpected runoff and erosion.

CONTOUR GRASSED WATERWAYS

A grassed waterway is a naturalaamstructed channel that is shaped or graded to carry
surface water at a nonerosive velocity to a stable outlet. The required dimensions are those
needed for the waterway to convey runoff from the design storm, generally-freal0
24-hour storm. The gissed waterway is designed to ensure that the velocity of runoff water

IS not excessive.

The primary purpose of a grassed waterway is to convey runoff from terraces, diversions,
or other areas of water concentration without causing erosion or floodintheXmpurpose

is to improve water quality. Grassed waterways are natural drainage ways that are graded
and shaped to form a smooth, besklaped channel. They are seeded tofsoding
grasses. Runoff water that flows down the drainage way flows acrogsaiserather than
tearing away soil and forming a larger gully. An outlet is commonly installed at the base
of the drainage way to stabilize the waterway and to keep a new gully from forming. The
most critical time for successful installation of a grassederway is immediately
following construction, when the channel is bare and unprotected from runoff. Waterways
are generally planted to perennial grass and then mulched with straw. In some areas silt
fences or straw bales in the waterway reduce the ¥glotihe runoff, thereby reducing

the risk of gully formation in the new waterway.

A grassed waterway provides a vegetative strip that benefits the environment in several
ways in addition to the primary benefit of providing a-eoosive waterway. Tése
additional benefits include diversity of wildlife habitat, corridor connections, vegetative
diversity, noncultivated strips of vegetation, and improved esthetics. An additional
grassed width on each side of the grassed waterway allows the watebettgtserve as

a conservation buffer.

Contour Trenching

Contour trenching is excavating trenches along a uniform level across the slope of the
land in the top portion of catchment. Bunds are formed downstream along the trenches
with materials takenout of them. The main idea is to create more favorable moisture
condition and thus accelerate the growth of vegetation.

Contour trenches break the velocity of runoff. The rain water percolates through the soil
slowly and travels down and benefits the better types of land in the middle and lower
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section of the catchment. Where the lower fields are bunded, these trenche paisect
the bunds from the runoff from the upper portion of the catchment. It also traps and
stores the solil particles carried from the upper ends with runoff.

PROGRAME- 6
GULLY CONTROL BY BRUSHWOOD CHECK DAM FOR MINIMIZING EROSION
HAZARD AND RECLAMATION OF GULLIED LAND.

Objectives

I. To reduce the velocity of ruaff.
II. To prevent deepening and widening of the gully.
lll. To collect sedimentation and to recharge the water table.

Justification:

In the hills of CHT, stone is not generally available everywhere, but brushes and unused trees are
available Where stones are not readily available, Brushwood check dam canshected for

slowly reclamation of the gullied land. Brushwood check dam increases absorption /infiltration of
water into the soil. It also reduces the speed of runoff and therefore also reduces the erosive power
of surface flows. Brushwood check daatlow for planting of crops once the dam is matured. It
needs branches and plant materials/brushwood, ideally use of cuttings of trees that will strike fort
the struts. Brushwood check dam can be built easily. But it needs for regular maintenance and

reparing.
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6.2 Salinity Managrement and Research Center (SMRC)
Soil Resource Development Institute

Batiaghata, Khulna

Effect of Different types of organic matteron Soil Salinity and Yield of Sweet gourd in
Coastal Saline Soil
A Biswas, Md. Z Islam

Abstract

Salinity causes serious cellular damage and limits crop productivity. Accumulation of
organic matter is one of the best adaptive mechanisms to reduce salinity affect in plants. By
reducing soil salinity and for obtaining a better sustainabledyial lowcost and farmer
ecofriendly method is required for sweet gourd, a “ketiwn vegetable. Accordingly, a field
experiment was carried out in Salinity Management and Research Center, Soil Resource
Development Institute, Batiaghata, Khulna during Kharseason in 083-2024 to investigate
the effect of different types of organic matter on soil salinity and yield of sweet gourd. The
experiment includes five treatments viz. no organic matter (control), cow dung, saw dust, poultry
manure and verrmtompast. The experiment was carried out in Randomized Complete Block
Design (RCBD) with three replications. Field Soil salinity was recorded at 30 days intervals.
Organic matter has showed that this causes effectively reduction the salt accumulation irt the plan
body and some modification accelerated. After three months of seed sowing, the highest soil
salinity (15.8 dS/m) and lowest soil salinity (9.4 dS/m) were found at no organic matter (control)
and poultry manure treatment respectively in the month of NDaganic matter treatments
obviously have increased the growth and yield attributes of sweet gourd. The highest value of four
growth parameters i.e., fruit length (19.48 cm), fruit diameter (70.48 cm), fruit weight (3.22 kg)
and total yield (25.48 t/h) wdsund on poultry manure as compared to control. Again, the lowest
value of four growth parameters i.e., fruit length (11.47 cm), fruit diameter (33.19 cm) , fruit
weight (1.91 kg) and total yield (8.54 t/h) were found on saw dust treatment. The remdtedev
that the use of organic matter decrease soil salinity strength and also increases the yield of sweet
gourd in saline soil. These findings suggest that the application of organic matter not only reduces
soil salinity but also increases the structursail, regulate microbes and yield of sweet gourd.

Keywords: Salinity; cow dung; saw dust; verptimmpost; poultry manure; yield; sweet gourd.

Introduction
Salinity as a whole is very dangerous problem at present situation of crop production of
southern prt of Bangladesh. Soil salinity stress increases the accumulation of toxic ions such as
Na+ and Clin different plant parts, tissues, cells and cell organelles (Gadallah, 1999). Soil
salinization is a major process of land degradation that decreasefersiit and crop
productivity. There is a report that coastal regions of Bangladesh are quite lower in soil fertility
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(Haque, 2006; Kibria et al., 2015). All soils contain a few watduble salts, but when these salts
happen in sums that are harmfal the germination of seeds and plant development, they are
called saline (Conway, 2001). Salt affected soils generally exhibit poor structural stability due to
low organic matter content. Many researchers have suggested that the structural stability of so
can be improved by the addition of organic materials (e.g. saw dust, vermin compost, cow dung
and poultry manures). Soil salinity is a major barrier to crop production all over the world that
affects probably all plant activities. Million hectares afdahroughout the world are too saline to
produce economic crops, and more land is becoming nonproductive each year due to salinity build
up. Approxi mately 7% of the worl ddés | and ar ea,
of the irrigated lad are affected by soil salinity (Zhu, 2001; FAO, 2008; Mali et al., 2012). In view

of another projection, 2.1% of the global dry land agriculture is affected by salinity (FAO, 2008).
Besides this, increasing soil salinity of arable land is expected todeaastating global effects,
resulting in up to 50% land losses by the middle of the twirdlycentury (Mahajan and Tuteja,
2005). Out of total agricultural land about 2.86 million hectares of coastal and offshore lands of
Bangladesh , about 10.56 laklectares are affected by varying degrees of soil salinity (SRDI,
2010). Among the environmental stresses, soil salinity is the most devastating (Shahbaz and
Ashraf, 2013) which not only affect the plant growth and metabolism but also poses a foremost
limitation to sustainable agricultural production (Tayyab et al., 2016). Important practice is the
application of organic manure which can both ameliorate and increase the fertility of saline soll
(Melero et al., 2007). Organic mulches can reduce the effeattdabxicity on plant growth (Ansari

et al. 2001; Landis 1988; Yobterik and Timmer, 1994) or actively accelerate soil desalinization
(Dong et al. 1996). Considering the above fact, applying organic matter is one of the suitable
technologies for reducing# salinity, it reduces evapotranspiration and helps soil salinity remains
lower in the soil. There are evidences that soil amendments with organic matter reduce the toxic
effects of soil salinity in various plant species (ldrees et al., 2004; Abdaéd et al., 2008;

Leithy et al., 2010; Raafat and Thawrat, 2011). Yield characteristics like diameter of fruit, weight
of fruit and fruits per vine showed significant results with black polyethylene mulch in case of
different high value vegetables in Bangdatl (Islam F, et al., 2010). Organic matter amendments
improve physical, chemical and biological properties of soils under saline conditions. This
experiment is designed to find out the effect of different organic matter on soil salinity
management and tiserve the yield performance of sweet gourd.

Materials and Methods

Study location

This experiment was conducted at the Salinity Management and Research Centre (SMRC),
Soil Resource Development Institute, Batiaghata, Khulna, Bangladesh during thelkdeason
of 03-03-2024. Geographically, the study site was at 22°46'01.8" N latitude and 89°24'15.2" E
longitude and under AEZ3. With an average yearly temperature of 79.3 °F and monthly mean
temperatures ranging from 54.3 °F in January to 93.7°F in t¥aygrea is among the warmest in
Bangladesh. Land type of plot was medium high land, Land use-W&sFA, Depth of flooding
1.5 to 2.0 feet, duration of flooding wagt3nonths, Soil series was Barisal.
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Layout of Experiment and Management of crop

The folowing expecting experiment was carried out in Randomized Complete Block
Design (RCBD) with three replications. Sweet gourd (variety: Maya) was taken as an experimental
crop. Five experimental treatments were consideregd:gdntrol (no organic matter)T{) cow
dung, (B) vermicompost, () saw dust and (@ poultry manure with three replication. For
gaining good tilt of soil condition, the experiment plot was prepared by several ploughs and cross
ploughs followed by laddering and harrowing with tracamad power tiller. Weeds and other
stables were removed carefully from the experimental plot and leveled properly. Basal doses of
fertilizer were applied during land preparation.

Pit preparation

Total land was designed according to achieving the expe@tt Yhe measurement of
pit was One foot length x one foot breadth according to experimental demand. Then five
experimental treatments were considereg €bntrol (no organic matter), (f cow dung, (%)
vermicompost, () saw dust and () poultry manure. Then pit soil and treatments materials were
mixed with soil very properly, leveling and marked for data collection. After processing the pit
area, sweet gourd seeds were sown in the pit with experimental need. Proper care and management
were taken when pit was prepared. Necessary care and other intercultural operations were done
when necessary. Data were recorded in accordance with the requirements. Soil salinity was
measured by using an EC Meter at 30 days intervals. All the interculpanatmns like watering,
gap filling, staking, weeding, and plant protection measures were executed carefully.

Measurement of Growth and Yield attributes

Four growth and yield parameters such as fruit length (cm), fruit diameter (cm), fruit
weight (kg) andotal yield (t/ ha) were taken into consideration to analyze the effect of organic
matter on yield of sweet gourd. Total yield (t/ha) was calculated by measuring the total fruit weight
of the plot.

| ni ti al Chemi cal properties of soil of pot
pH oM K Tot a P S Zn B
(%) |meq/ 10| (%) 6g/ g
soi |l
7.6 2. 98 0. 37 0.17110.714.9¢2.9 0.5

Statistical Analysis

The collected data were tabulated and statistically analyzed using Statistix10 software. The
treatment meanswereseparsgedat i stically at a 5 % |l evel of
Range Test (DMRT).
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Results and Discussion

Effects of Different organic matter on Soil Salinity reduction

Salinity controlling in root zone area in saline soil fields is highly considered beneficial to
seed emergence and stand establishment. In modern studies has shown that organic matter is a
promising technique for salinity control in present agricultureupward trend of soil salinity at
all treatments was observed from March to June (Table 1). In the month of March, the lowest soil
salinity was found at poultry manure (4.2 dS/m) while the highest soil salinity was observed at
control (7.3 dS/m) where naganic matter was used and saw dust (7.2 dS/m). In the month of
May, the lowest soil salinity was found at poultry manure (9.4 dS/m) in comparison with the
highest soil salinity found in control condition (15.8 dS/m) (Table 1). This data revealed that soil
salinity can be reduced by using different organic matter in which poultry manure has a great
significant effect on reducing soil salinity. Some authors emphasized These results and reported
that all organic matter effectively reduced salt accumulatitimeimoot zone (Taia A, et al., 2016).

Table 1: Month wise soil salinity of the experimental plot

Month wise Soil salinity (EC: dS/m)
Treatment _

Mar April May June
To (Control) 7.3 11.3 15.8 14.3
T1 (Cow dung) 6.3 9.4 12.6 11.7
T> (Vermi-compost) 5.0 9.1 10.4 9.6
T3 (Saw dust) 7.2 11.4 15.6 14.2
T4 (Poultry manure) 4.2 7.7 9.4 8.7

Effects of different organic matter on Yield Attributes of sweet gourd

Fruit length of sweet gourd

This experiment shows that, fruit length and other fruit length related parameters varies a
lot that were statistically analyzed as shown in Table 2. They showed a significant variation in
relation to different organic matter. The fruit length at contooldition was 12.26 cm, at the saw
dust treatment it was about 11.47 cm and at treatment with cow dung it was 13.51 cm but at vermi
compost treatment it was 18.23 cm of fruit length. The highest fruit length (19.48 cm) was found
at poultry manures which wasatistically similar to vermcompost application treatment (18.73
cm), while the lowest (11.47 cm) was found where saw dust was applied. The highest fruit length
(19.48 cm) was observed at poultry manure in comparison with the saw dust treatmenh&vhere t
lowest fruit length (11.47 cm) was found (Table 2).
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Table 2: Yield and Yield attributes of sweet gourd in saline soil

Treatment Fruit | |Fruit d{Fruit w|Yield (]
(cm) (cm) (kg)

Control 12.26 b 51.15b 2.03b 12.44 c

Cowdung 1351 b 57.46 b 2.22Db 17.29Db

Vermi- compost 18.73 a 68.54 a 3.14 a 24.34 a

Saw dust 11.47b 33.19b 191b 8.54d

Poultry Manure 19.48 a 70.48 a 3.22 a 25.48 a

CVv 9.70 5.08 7.61 9.49

LSD 2.75 5.36 0.35 3.14

Fruit Diameter of sweejourd

Fruit diameter manipulated in accordance with the organic matter treatment at the plot. So
that continuing experiment showed that, fruit diameter and other components of creating fruit
diameter quality enhance related parameters varies to a widedbastatistically analyzed as
shown in Table 2. Those attributes showed a significant variation in relation to different organic
matter. The fruit diameter at control condition was 51.15 cm, at the saw dust treatment the diameter
was about 33.19 cm and @eatment with cow dung it was 57.46 cm but at verampost
treatment, the fruit diameter was 68.54 cm. The highest fruit diameter (70.48 cm) was found at
poultry manure which was statistically similar resulted with vesampost (68.54 cm). The
lowestfruit diameter (33.19 cm) was found where saw dust was applied. The highest fruit diameter
(70.48 cm) was observed at poultry manure in comparison with the saw dust treatment where the
lowest fruit diameter (33.19 cm) was found (Table 2). It had beenwauastirat fruit diameter (cm)
and other fruit diameter contributing characteristics to plant of sweet gourd were significantly
superior to poultry manure organic matter while plants without organic matter (control situation)
resulted in poor growth and ftudiameter.

Fruit weight of sweet gourd

Different growth stages and developmental indicators of sweet gourd varied at the different
plot. It was happened due to application of different organic matter to plants. The fruit weight of
different plants of various plot of sweet gourd grown undeedfit organic matter treatments are
presented in Table 2. Statistical analysis was carried out on yield and yield attributes which
revealed that these were significantly varied due to different organic matter. The fruit weight at
control condition was 2.0Bg, at the saw dust treatment the weight was about 1.91 kg and at
treatment with cow dung it was 2.22 kg but at vergompost treatment, the fruit weight was 3.14
kg which possess the statistically similar result compared to the highest fruit weighitgBtRat
was found at poultry manure. The lowest fruit weight (1.91 kg) was found where saw dust was
applied. The highest fruit weight (3.22 kg) was recorded in poultry manure whereas the lowest
fruit weight (1.91 kg) was found in saw dust treatment [@&). That experiment indicated that
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plants under different organic matter treatment, produce larger fruit and have higher fruit weight
per plant because of the better plant growth that is due to a favorable hydrothermal regime of soll
and a completely veal free environment. Organic matter changes the micro environment of the
plant and thus it enhances plant growth and vigor as well as production and yield. This result may
be due to the improvement of soil physical properties as well as increasing swilhetaling
capacity which gave rise to good aeration and drainage that encourage better root growth and
nutrient absorption.

Total yield of sweet gourd

Properly completion of sweet gourd growth stages and developmental process varied at the
different plot.It was occurred due to application of different organic matter to plants. The total
yield of different plants of various plot of sweet gourd grown under different organic matter
treatments are presented in Table 2. Statistical analysis was carried/mtl @md yield attributes
which revealed that these were significantly varied due to different organic matter. The total yield
of sweet gourd at control condition was 12.44 t/ha, at the saw dust treatment the total yield was
about 8.54 t/ha and at the datment with cow dung it was 17.29 t/ha but at vero@mpost
treatment, the fruit yield was 24.34 t/ha that shows the similar results to the highest fruit yield
(25.48 t/ha) was found at poultry manure. The lowest fruit weight (8.54 t/ha) was found awkere s
dust was applied (Table 2). The doing experiment showed that plants under different organic
matter promotes larger fruit and have higher fruit yield per plant because of the better plant growth
that is due to a favorable nutrient channel through thé aml a completely symbiosis
environment. This result may be due to the improvement of soil physical properties as well as
increasing soil water holding capacity which gave rise to good aeration and drainage that
encourage better root growth and nutriefls@ption. Organic matter changes the micro
environment of the plant and thus it enhances plant growth and vigor as well as production of total
yield of sweet gourd.

Conclusion

Sustainable soil management practices and the maintenance of soil satintignaal
issues to agricultural sustainability. It may be concluded from that experiment's findings that using
organic matter prompt to a noticeable decrease in the accumulation of soil salinity. Maximum soil
salinity was reduced by using poultry manureomparison with the control treatment where no
organic matter was applied. This experiments point out that, soil salinity reduce by the following
order of treatment: poultry manure > vercompost > cow dung > control > saw dust. Different
growth and yeld attributes were significantly impacted due to different organic matter treatments.
This results showed that, poultry manure treatments gave the highest yield (25.48 t/ha) whereas,
the lowest yield (8.54 t/ha) was recorded in saw dust treatment. Anvengf organic treatment,
poultry manure as wellasverrmino mpost can be used at the far me
strength and increase the yield of sweet gourd. However, further research is still needed to work
out a cost effective technology teduce soil salinity and increase the yield of sweet gourds.
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Effect of different sowing method for avoiding soil salinity in coastal saline soil
A Biswas, Md. Z Islam

Abstract

A field experiment was conducted at Salinity Management and Research Center, Soil
Resource Development Institute, Batiaghata, Khulna during 2024 in-&hsei@son to study the
impact of saline water in the saline soil on the economics of sweet doucdl§ita pepq yield
and soil salinity after the end of the crdpnere were three treatments having early pit method,
tray seedling transplanting method and conventional method. The design of the experiment was
Randomized Complete Block Design (RCBD) witlvefi replications. Every plot received
recommended rate of nitrogen, phosphorus and potash fertilizer. The promising text crop was
sweet gourd. Field Soil salinity was recorded at 15 days intervals. The treatments were early pit
method, tray seedling trangpiting and seed sowing directly conventional method. After three
months of seed sowing into early pit method, tray seedling transplanting and conventional method
the highest soil salinity (14.2 dS/m) and the lowest soil salinity (2.9 dS/m) were found at
conventional method plot and early pit method plot respectively in the month of May. Early pit
method treatment obviously has increased the growth and yield attributes of sweet gourd. The
highest value of four growth parameters viz., fruit length (18.28 toi),diameter (62.73 cm) ,
fruit weight (3.32 kg) and total yield (24.62 t/h) were found on early pit method as compared to
other method. Again, the lowest value of four growth parameters i.e., fruit length (13.17 cm), fruit
diameter (49.44 cm) , fruit@ight (1.98 kg) and total yield (15.55 t/h) were found on conventional
method respectively. The changing of crop production time and method has a positive effect on
fruit yield. Application of different time of cultivation and method increase soil moistment
and reduce electrical conductivity therefore it is recommended for sustainable yield of sweet gourd
in saline soil and reduces soil salinity related land degradation and have a great potential under
saline prone areas.

Keywords: salinity; pit mehod; tray; conventional; potential

Introduction

Limitation in crop productions in south and south western area due to salinity problem in
soil and water is a very serious problem. In the coastal saline belt with short winter season timely
sowing/plantingof Rabi (winter season) crops is essential but this is restricted by late harvest of
aman rice. Rainy water storing in land causes late water recession from the cropping land. This
water inundation condition makAndwhéntlee camdsine 6 st .
cropping soil, at the same time salinity starts to increase in soil and \Eataporation,
evapotranspiration, hydrolysis, and leakage are the causes of salt accumulation when mineralized
ground water near the ground surface comtilyuevaporates and causes minerals to precipitate
and by evapotranspiration where infiltrating recharge water is continually taken up by plants and
salt is concentrated in the unsaturated root zone. It is very difficult to control of salinity existing

271



in soil and water. It affects crops depending on degree of salinity at the critical stages of growth,
which reduces yield and in severe cases total yield is lost. If planting date or seedling
transplantation may change in early or time may convert in ditffemming time, it will cause the

crop production in early without any damage of yield. It will prohibit salt storing and upward in
top soil by breaking down the capillary action that increases starts from last of February. Ground
water depth and salinity@affected by the sea and river water level and river water salinity. Since
groundwater is the lower boundary condition of surface soil salinity, and also groundwater is
closed related to river water, it is the important link between soil and river Wattre river water

level and salinity changes, groundwater environment and soil salinity would be affected. Salinity
level increases starts from February to May and decrease starts from the starting of rainy season
in every year. It has a great effect aop yield in dry season due to increased salinity level. If
fresh water supply may increase in dry season, it reduces the salinity effect in crop production in
Khulna. Rainfall also reduces the surfaces soil salinity. Soil salinity adversely influeeces se
germination, agricultural productivity, and soil and water quality, particularly in semiarid and arid
regions, bringing about loss of arable areas and land degradation (Balkanlou et al., 2020; Bennett
et al., 2019; ButheleZdube et al., 2020). Soil kaization is the main reason for land degradation

and crop yield reduction (lvushkin et al., 2019; Makinde & Oyelade, 2019). In dry irrigated
regions, the combination of elevated evapotranspiration (ET), little precipitation and soil factors
hamper infiltation. Agricultural land use in these areas is very poor, which is much lower than a
countryobés average cropping intensity that cau:
production throughout the year. The factors which contribute significto the development of

saline soil are tidal flooding during wet season (June to October), direct inundation by saline water,
and upward or lateral movement of saline ground water during dry season (February to May). The
severity of salinity problerni Bangladesh increases with the desiccation of the soil. In general,
soil salinity is believed to be mainly responsible for low land use as well as low cropping intensity
in the area (Rahman & Ahsan, 2003%alt accumulation in the root zone or soil suefagesults in

loss of soil fertility and alters the soil properties and therefore harmfully impacts soil's
environmental functions (Fu et al., 2020). For instance, it restricts water intake and soil water
capacity limit to plant uptake, which prompts suegaanoff and erosion (Gorji et al., 2020). The
occurrence of parent materials and physical or chemical weathering of minerals and seawater
intrusion is the leading natural cause of soil salinization (Ramos et al., Za®)ater intrusion

is a natural pycess where seawater mix with coastal groundwater aquifers due to the density
difference between saline and fresh waters, creating a barrier that evolves landward (Barlow and
Rei chard, 2010) . Since, soi | fj oeomercstartsdi t i on
cultivation in late and that is why that crop faced high salinity. But if we start cultivation early,
then we can avoid salinity. Thus, the study was carried out to find out the yield of sweet gourd by
avoiding the soil salinity.
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Materials and Methods

Study location

This experiment was conducted at the Salinity Management and Research Centre (SMRC),
Soil Resource Development Institute, Batiaghata, Khulna, Bangladesh during thelkdeagon
of 2024. Geographically, the study site was at 22°46'01.8" N latitude9dpd' 85.2" E longitude
and under AEZL3. With an average yearly temperature of 79.3 °F and monthly mean temperatures
ranging from 52.4 °F in January to 99.8°F in May, the area is among the warmest in Bangladesh
(AEZ-13).Land type of plot was medium higand, Land use was-KV-TA, Depth of flooding
1.5 to 2.0 feet, duration of flooding wagt3nonths, Soil series was Barisal.

Experimental design

The following expecting experiment was carried out in Randomized Complete Block
Design (RCBD) with three relations. Sweet gourd (variety: Maya) was taken as an experimental
crop. Three experimental treatments were considered: (a) early pit method, (b) Tray seedling
transplanting method, (c) Conventional pit preparation method with three replications.

Preparaton of early pit
Water recession condition of south west p a
comes at first week of February. Before that soil keep moist. In early pit method, pit was prepared
in 01-02-2024 in moist soil without ploughing thenld Then pit was kept fallow in sunshine. The
Aj oeo condi t i e08-2024f Thgnisweet gaaurchgeediwas sawd 022024,

Tray seedling preparation

The second method was transplanting of tray seedling. Seedlings were grown early in tray.
Seed was sown in tray in Z2-2024. 15 days old seedlings were transplanted in main field-in 13
03-2024.

Conventional pit preparation

In conventional method landas plough and made pit. Then pit soil and other fertilizer
treatments were mixed with soil very properly. After processing the pit area, seeds were sown in
the pit in 1303-2024. Soil salinity was measured by using an EC Meter at 15 days intervals. All
the intercultural operations like watering, gap filling, staking, weeding, and plant protection
measures were executed very carefully.

Measurement of Growth and Yield attributes

Experiment was carried out for four growth and yield parameters such asrfgtit (em),
fruit diameter (cm), single fruit weight (kg) and total yield (t/ha) were taken into consideration to
analyze the effect of different pit method on yield of sweet gourd. Total yield (t/ha) was calculated
by measuring the total fruit weight ofetiplot.
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| niti al Chemi cal properties of soi
p H oM K Total P | s | zn]| B
(%) | meq/ 10| ( %) Og/ g
soi |
7.6 2. 96 0.37] 0.1710.7114.¢(2.9 0.5

Statistical Analysis

The collected data were tabulated and statistically analyzed$isitistix10 software. The
treatment means were separated statistically
Range Test (DMRT).

Results and Discussion

Soil salinity condition of different types of pit

When seed was sown (D2-2024) in pit that made early method, then soil salinity was
2.9 dS/m. At the time of tray seedling sowing and normal seed sowin@3{2324), then soil
salinity was 4.5 dS/m (Table 1). Soil salinity of early pit method at hangesine (2804-2024)
was 8.1 dS/m, whereas other two method pit crops were in growing conditior052024 tray
seedling crops were harvested and that time salinity was increasing at that time. Crops grown in
conventional method harvested in@82024, faced long period high salinity. At harvesting time
of conventional method the salinity was 14.2 dS/m.

Table 1:EC (dS/m) at different sowing/transplanting date in the field

Treat ment EC (dS/ m)
102 (1303 |14 284 135 285
2024120242024 (2024|2024 |2024
T.( Early pit n2.9 4.5 6. 6 8.5 -
T,(Tray seedl i- 4.5 6. 6 8.5 11.9 |-
Ts( Conventiong- 4.5 6. 6 8.5 11.9 [14. 2

EC: Electrical Conductivity
EC determined by 1: 1 extraction Method

Effects ofdifferentsowing method on Yield Attributes of sweet gourd
Fruit length of sweet gourd

The research showed that, the fruit length varies to a great extent that was statistically
analyzed as shown in Table 2. Fruit length showed a significant variation in relation to different
pit method treatment. After production with different pit methibd fruit length at early pit
method (seed sown in 4IP-2024) was 18.28 cm, the fruit length at tray seedling method
(transplanted at 183-2024) was 15.23 cm and the fruit length at conventional method (seed sown
in 13-03-2024) was 13.17 cm. The highdstit length (18.28 cm) was found at early pit method
while the lowest fruit length (13.17 cm) was found where conventional method was followed. It
was also found that fruit length (cm), numbers of fruit per plant of sweet gourd were significantly
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superiorin early pit method to other treatments plot. Other planting treatments resulted in poor
growth and yield of sweet gourd.

Table 2:Yield and Yield attributes of sweet gourd at different sowing method

Treatment Fruit |Fruit Fruit |Yield (t
Lengt hDi amet ¢wei ght
(cm) (cm)

T1 (Early pit method) 18.28 a 62.73 a 3.32a 24.62 a

T2 (Tray seedling method) | 15.23 b 55.64 b 2450 20.45Db

T3 (Conventional method) | 13.17 49.44 c 1.98 c 1555 ¢

CVv 4.56 6.85 7.06 7.33

LSD 1.03 5.58 0.26 2.16

Fruit Diameter of sweet gourd

Salts affect plant growth due to increasing soil osmotic pressure and to interference with
plant nutrition. A high salt concentration in soil solution reduces the ability of plants to acquire
water, which is referred to as the osimair water deficit effect of salinity. The highest fruit
diameter (62.73 cm) was found at early pit method. In case of tray seedling method, the fruit
diameter was 55.64 cm and in case of conventional method, the fruit diameter was 49.44 cm. The
highest fuit diameter (62.73 cm) was observed at early pit method in comparison with the
conventional planting method where the lowest fruit diameter (49.44 cm) was(faird 2). It
is a great sign that shows different pit method cultivation positively affiectail salinity and
manipulates the soil structure, texture, biochemical reaction and soil fertility. It is also found that
fruit diameter, numbers of fruits per plant and other growth of sweet gourd were significantly
superior in early pit method to otmemethod of another plot. Salinity lowers the total
photosynthetic capacity of the plant through decreased leaf growth and inhibited photosynthesis
limiting its ability to grow.

Single fruit weight of sweet gourd

Sweet gourd yield parameters and single fruit weight grown under different methods are
presented in Table 2. Statistical analysis was carried out on yield and yield attributes which
revealed that these are significantly varied due to different plantirgothéhe single fruit weight
3.32 kg was found in early pit method. In case of tray seedling method, the single fruit weight was
2.45 kg and in case of conventional method, the single fruit weight was 1.98 kg. The highest single
fruit weight 3.32 kg was a®erved in early pit method in comparison with the conventional method
where the lowest single fruit weight 1.98 kg was found (Table 2). That experiment indicated that
plants under different planting method produce larger fruit and have higher singkesiglit per
plant because of the better plant growth that is due to a favorable agro climate environment of soll
and a completely moderate environment. Different planting method changes the micro
environment of the plant and thus it enhances plant grovalvigor as well as production.
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Total yield of sweet gourd

Soil salinity works against the growth of plants and developmental structure that varies of
sweet gourd due to different planting method at different plot. The total yield and yield attributes
grown under different pit method are presented in Table 2. Statistical analysis was carried out on
yield and yield attributes which revealed that these are significantly varied due to different pit
method. The total yield of fruit (24.62 t/ha) was foundanepit method. In case of tray seedling
method, the total yield of fruit was 20.45 t/ha but in case of conventional method, the total yield
of fruit was 15.55 t/ha. The highest total fruit yield (24.62 t/ha) was observed in early pit method
in comparisorwith the conventional method where the lowest total fruit yield (15.55 t/ha) was
found (Table 2).

Conclusion

Soil salinity is becoming a major constraint to vegetable crop production. These
experiments point out that, soil salinity remain by fibleowing order of planting method: early
pit method > tray seedling method > conventional method. Different growth and yield attributes
were significantly impacted due to different pit method. These results showed that, early pit
method gave the highetgtal yield (24.62 t/ha) whereas, the lowest total yield (15.55 t/ha) was
recorded in conventional method. It may be concluded that early pit method may be helpful for
avoiding solil salinity.

Effect of Different doses of gypsum on Soil Salinity and Yieldf Sweet gourd in Coastal
Saline Soil

A Biswas, Md. Z Islam

Abstract

Soil salinity obviously is a major threat for growing sweet gourd vegetables in the coastal
zone of Bangladesh. A noticeable experiment was conducted at Salinity Management and
Research énter, Soil Resource Development Institute, Batiaghata, Khulna during Hhsa#son
in 2024 to investigate the effect of different doses of gypsum on soil salinity and yield of sweet
gourd to find out if gypsum fertilizer can reduce soil salinity relatedradation of soil and
increase sweet gourd yield. There were five treatments having control (no application of
gypsum/pit), gypsum fertilizer (5 g/pit), gypsum fertilizer (10 g/pit), gypsum fertilizer (15 g/pit)
and gypsum fertilizer (20 g/pit). The digs of the experiment was Randomized Complete Block
Design with three replications. Every plot received recommended rate of nitrogen, phosphorus and
potash fertilizer. The promising text crop was sweet gourd. Field Soil salinity was recorded at 30
days inervals. After three months of seed sowing, the highest soil salinity (15.5 dS/m) and lowest
soil salinity (9.2 dS/m) were found at no gypsum application plot (control) and 20 g/pit of gypsum
application treatment respectively in the month of June. Gyp&0ma/pit) treatments obviously
have increased the growth and yield attributes of sweet gourd. The highest value of four growth
parameters viz., fruit length (20.54 cm), fruit diameter (61.89 cm) , fruit weight (3.10 kg) and total
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yield (28.28 t/h) were faud on gypsum treatment (20 g/pit) as compared to other treatments.
Again, the lowest value of those four growth parameters i.e., fruit length (9.35 cm), fruit diameter
(40.40 cm) , fruit weight (1.43 kg) and total yield (14.58 t/h) were found on contr@y(osum
application) respectively. The gypsum application has a positive effect on fruit yield when it is
applied with precise rate. Application of gypsum reduces soil salinity related land degradation in
salt affected region of Bangladesh.

Introduction:

Soil salinity impedes soil and crop productivity in over 900 million hectare of arable lands
worldwide due to the excessive accumulation of salt (NaCl) (Kumar,et al., 2018, Wani, et al.,
2020). For utilizing saline soils in agriculture, halophytes {s#dtrant plants) are commonly
cultivated. Most food crops are glycophytes (saltsitive). Thus, to enhance the productivity of
saline soils, gypsum (Ca%2H.0) has been continuously recognized to improve the biological,
physical and chemical propertiessafline soils. Gypsum (Ca%2H20) regulates the exchange of
sodium (Na+) for calcium (G&) on the clay surfaces, thereby increasing the-Bka+ ratio in
the soil solution (Pitman, et al., 2002). gypsum has been reported several times to sustain optimal
K+/Na+ and Ca+/Na+ ratios, reduced pH as well as furnish crops with the required S nutrition in
saline soils (Ahmed, et al., 2016; Abdel Hamid et al., 2013, Abdghh, M.K, 2015).
Intracellular, Cat+ also promotes a higher K+/Na+ ratio (Almeida, et al., 2017). Simultaneously,
gypsum furnishes crops with sulfur (S) for enhanced growth and yield through the increased
production of phytohormones, amino acids, glutathione and osmoprotectants, whidtalare v
elicitors in plants responses to salinity stress (Gadallah, 1999). Gypsum as a cheapest source of
reclamation has been reported by many workers (Mohammad et al., 1969; Ghafoor & Muhammed,
1981; Ramzan et al., 1982). The use of gypsum as a reclairhiagbe most economic one
compared to rest of other chemical reclaim agent. Its rate of dissolution in the irrigation water is
very low and therefore its application needs large amount of irrigation water (Richards, 1954,
Murphy, 2018). Oster and Halvors§1978) however, have shown that the solubility of gypsum
may increase more than other fertilizer when an amendment mixed with highly saline soils.
Through the provision of S, gypsum increases
abiotic stess factors by aiding the synthesis of proteins, chlorogbyltaining compounds as well
as an increased uptake of P and N (Capaldi, et al., 2015,Wiedenfeld, et al., 2011). Soil salinity
could be a major restricting factor that imperils the capacitygataltural crops to sustain the
developing human population. It is characterized by a high concentration of solvent salts that
significantly decreases the yield of most crops (Sharma A, et al., 2016).The ameliorating effect of
gypsum on saline soils, swegourd was selected to monitor its response to various levels of
gypsum doses under saline conditions, as sweet gourd influenced by the gypsum amendment. In
this respect the residual effect of gypsum was also evaluated by next growing crop in the same
land.

Keywords: salinity; gypsum; sulfur; halophytes; glycophytes.
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MATERIALS AND METHODS

Study location

This experiment was conducted at the Salinity Management and Research Centre (SMRC),
Soil Resource Development Institute, Batiaghata, Khulna, Bangladesh during thelkdeagon
of 2024. Geographically, the study site was at 22°46'01.8" N latitudeSdad'85.2" E longitude
and under AEZL3. With an average yearly temperature of 79.3 °F and monthly mean temperatures
ranging from 52.4 °F in January to 99.8°F in May, the area is among the warmest in Bangladesh
(AEZ-13). Land type of plot was medium higind, Land use was-KV-TA, Depth of flooding
1.5 to 2.0 feet, duration of flooding wagt3nonths, Soil series was Barisal.

Fertilizer at experimental plot

The following expecting experiment was carried out in Randomized Complete Block
Design with threeaplications. Sweet gourd (variety: Maya) was taken as an experimental crop.
Five experimental treatments were considered: (a) control (no gypsum application), (b) Gypsum
at 5g/pit, (c) Gypsum at 10g/pit, (d) Gypsum at 15g/pit and (e) Gypsum at 20g/pig with
replications. For gaining good tilt, soil condition, the experiment plot was prepared by several
ploughs and cross plough followed by laddering and harrowing with tractor and power tiller.
Weeds and other stables were removed carefully from the expeaiméot and leveled properly.
Basal doses of fertilizer as soil test base were applied during land preparation.

Pit preparation

Total land was designed according to achieving the expected yield. Pit was made by
measuring one foot length x one foot bréadihat was determined in earlier. Then five
experimental treatments were considered: (a) control (no gypsum application), (b) Gypsum at
5g/pit, (c) Gypsum at 10g/pit, (d) Gypsum at 15¢g/pit and (e) Gypsum at 20g/pit. Then pit soil and
gypsum treatments werixed with soil very properly, leveling and distinguished according to
the gypsum treatments. After processing the pit area, seeds were sown in the pit with experiments
need. Proper care and management were taken when pit was prepared. Necessarpttae and
intercultural operations were done when necessary. Data were recorded in accordance with the
requirements. Soil salinity was measured by using an EC Meter at 15 days intervals. All the
intercultural operations like watering, gap filling, staking, gieg, and plant protection measures
were executed timely and carefully.

Measurement of Growth and Yield attributes

Four growth and yield parameters such as fruit length (cm), fruit diameter (cm), fruit weight (kg)
and total yield (ton/hectare) were takarioi consideration to analyze the effect of gypsum
treatments on yield of sweet gourd. Total yield (t/ha) was calculated by measuring the total fruit
weight of the plot.
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| ni ti al Chemi cal properties of soil of ot

pH OM K Total N (%) P | s | zZn | B
(%) meq/100 gm so pa/g
7.4 1.95 0.22 0.11 1752 | 5725 | 1.03 | 1.22

Statistical Analysis

The collected data were tabulated and statistically analyzed using Statistix10 software. The
treatment means were separated statistically ata5%levelg ni f i cance wusing Du
Range Test (DMRT).

Results and Discussion

Effects of Different gypsum treatments on Soil Salinity reduction

Soil salinity strength is a most carrier of harmful effect for crop production in salt based land. In
modern gidies has shown that gypsum is a promising technique for soil salinity control in present
agriculture. An upward trend of soil salinity at all treatments was observed from March to June
(Table 1). In the month of March, the lowest soil salinity was foaggi@sum treatments at 15g/pit

and 20g/pit (4.0 dS/m) respectively, while the highest soil salinity was observed at control (4.2
dS/m) where no gypsum was applied. Since soil salinity increases gradually from the month of
March to June, the lowest saliniyas found in the month of March (4.0 dS/m) as compared to the
highest in the month of June (15.5 dS/m). In the month of June, the lowest soil salinity was found
at gypsum application at 20g/pit (9.2 dS/m) in comparison with the highest soil salinityifound
control there was no application of gypsum (15.5 dS/m) (Table 1). This data proved that soil
salinity can be reduced by using different doses of gypsum. Application of gypsum has a great
significant effect on reducing soil salinity. Gypsum is a salticeng chemical that protect the
upward movement of salinity capillary action to the top soil and promote the crop production.

Table 1: Month wise soil salinity of the experimental plot

Month wise Soil salinity (EC: dS/m)
Treatment _

March April May June
To (Control) 4.2 7.5 11.0 155
T1(5 gm/pit) 4.1 6.9 9.8 11.2
T2 (10 gm/pit) 4.1 6.7 8.7 9.8
T3(15 gm/pit) 4.0 6.5 8.6 9.3
T4(20 gm/pit) 4.0 6.5 8.5 9.2
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Effects of different doses of gypsum on Yield Attributes of sweet gourd

Fruit length of sweet gourd

This experiment proved that, the fruit length varies to a great extent that was statistically analyzed
as shown in Table 2. Fruit length showed a significant variation in relation to different doses of
gypsum application. After treaiy with gypsum, the fruit length at control treatment (no gypsum
was applied) was 9.35 cm, the fruit length at 5 gm/pit of gypsum application was 15.45 cm, the
fruit length at 10 gm/pit of gypsum application was 19.33 cm, the fruit length at 15 gm/pit of
gypsum application was 19.92 cm, but the highest fruit length (20.54 cm) was found at 20 gm/pit
of gypsum application and all of three applications were statistically similar. The lowest (9.35 cm)
was found in control condition where no gypsum was applied.also found that fruit length

(cm), numbers of fruit per plant of sweet gourd were significantly superior at 10 gm/pit, 15 gm/pit
and 20 gm/pit of gypsum treatments to other non management plot or other fertilizer treatments,
while plants without gypsm treatments (control condition) resulted in poor growth and yield
sweet gourd.

Table 2: Yield and Yield attributes of sweet gourd in saline soil

Treatment Fruit Length | Fruit Diameter (cm| Fruit weight Yield
(cm) (kg) (t/ha)
To (Control) 9.35¢c 40.40 c 1.43 ¢ 1458 ¢
T1(5 gm/pit) 15.45Db 55.06 b 195D 18.75 b
T2 (10 gm/pit) 19.33 a 60.53 a 2.78 a 26.66 a
T3 (15 gm/pit) 1992 a 61.53 a 295a 2754 a
T4 (20 gm/pit) 20.54 a 61.89 a 3.10a 28.28 a
CV (%) 7.69 4.28 8.12 4.43
LSD 2.44 4.49 0.37 1.93

Fruit Diameter of sweet gourd

The application of gypsum in soil maintains a good soil condition and decrease the level of salinity
strength. The fruit diameter (40.40 cm) found at control condition where no gypsum was applied.
In case of 5 gm/pit of gypsum application, the fruit disanatas 55.06 cm and in case of 10 gm/pit

of gypsum application, the fruit diameter was 60.53 cm, but at the rate of 15 gm/pit of gypsum
application it was found that the fruit diameter was 61.53 cm. The highest fruit diameter (61.89
cm) was observed at 20n/pit of gypsum application which is statistically similar in comparison
with all the three applications to control treatment (no gypsum treatment was applied) where the
lowest fruit diameter (40.40 cm) was found (Table 2). It is a great sign that shifersnd doses

of gypsum positively affect the soil salinity and manipulates the soil structure, texture, biochemical
reaction and soil fertility. It is also found that fruit diameter (cm), numbers of fruits per plant and
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other growth of sweet gourd wergmificantly superior in gypsum treatments to other none
management plots or other fertilizer treatments, while plants without gypsum treatments (control
condition) resulted in poor growth and total yield components sweet gourd.

Fruit weight of sweegourd

Different growth stages and development structure that was expected varies of sweet gourd due to
different doses of gypsum application at the different plot. Sweet gourd yield parameters and fruit
weight grown under different gypsum treatments aesgmted in Table 2. Statistical analysis was
carried out on yield and yield attributes which revealed that these are significantly varied due to
different doses of gypsum. The fruit weight (1.43 kg) found at control condition where no gypsum
was applied.n case of 5 gm/pit of gypsum application, the fruit weight was 1.95 kg and in case
of 10 gm/pit of gypsum application, the fruit weight was 2.78 kg, but at the rate of 15 gm/pit of
gypsum application it was found that the fruit weight was 2.95 kg. Thestigtuit weight (3.10

kg) was observed at 20 gm/pit of gypsum application that were statistically similar with other three
treatments in comparison with the control treatment (no gypsum treatment was applied) where the
lowest fruit weight (1.43 kg) was imd (Table 2). That experiment indicated that plants under
gypsum treatments produce larger fruit and have higher fruit weight per plant because of the better
plant growth that is due to a favorable agro climate environment of soil and a completely enoderat
environment. The data depicted that the highest fruit weight (3.10 kg) was found at 20 gm/pit of
gypsum application while the lowest (1.43 kg) was found where no gypsum was applied.
Application of gypsum changes the micro environment of the plant asdittlelmhances plant
growth and vigor as well as production. This result may be due to the improvement of soil physical
properties as well as increasing soil water holding capacity which gave rise to good aeration and
drainage that encourage better rootgloand nutrient absorption. It also helps to uptake of others
nutrient by making easy soil metabolism.

Total yield of sweet gourd

Soil salinity works against the growth of plants and developmental structure that varies of sweet
gourd due to different des of gypsum application at the different plot. The total yield and yield
attributes grown under different gypsum treatments are presented in Table 2. Statistical analysis
was carried out on yield and yield attributes which revealed that these are aiglyifi@ried due

to different doses of gypsum. The total yield of fruit (14.58 t/ha) was found at control condition
where no gypsum was applied. In case of 5 gm/pit of gypsum application, the total yield of fruit
was 18.75 t/ha and in case of 10 gm/piggbsum application, the total yield of fruit was 26.66

t/ha, but at the rate of 15 gm/pit of gypsum application it was found that the total fruit yield was
27.54 t/ha. The highest fruit yield (28.28 t/ha) was observed at 20 gm/pit of gypsum application
which were statistically similar to all three treatments in comparison with the control treatment (no
gypsum treatment was applied) where the lowest fruit yield (14.58 t/ha) was found (Table 2) The
experimental data indicated that the plants under gypsutmeets produce larger fruit and have
higher fruit yield per plant because of the better plant growth that is due to a favorable agro climate
environment of soil and a completely moderate environment. The data showed that the highest
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total yield (28.28 t/hpawas found at 20 gm/pit of gypsum application while the lowest (14.58 t/ha)
was found where no gypsum was applied. Application of gypsum changes the micro environment
of the plant and thus it enhances plant growth and vigor as well as production ayielchtahis

result may be due to the improvement of soil physical properties as well as increasing soil water
holding capacity which gave rise to good aeration and drainage that encourage better root growth
and nutrient absorption. Gypsum reaction in sakes it good nutrient up taking condition and
helps to yield contributing parameters high.

Conclusion

Soil salinity management practices and the overcoming from soil salinity are central issues to
agricultural productivity. It may be resolved from thepesiment's findings that using gypsum
prompts to a noticeable decrease in the accumulation of soil salinity. The maximum soil salinity
reduced by using 20 gm/pit of gypsum in comparison with the control treatment where no gypsum
was applied. This experimenpoint out that, soil salinity reduce by the following order of
treatment: 20 gm/pit of gypsum > 15 gm/pit of gypsum > 10 gm/pit of gypsum > 5 gm/pit of
gypsum > control. Different growth and vyield attributes were significantly impacted due to
differentgypsum treatments. This results showed that, 20 gm/pit of gypsum treatment gave the
highest yield (28.28 t/ha) whereas, the lowest yield (14.58 t/ha) was recorded in control (no
application of gypsum) treatment. Among five of gypsum treatment, 10, 12CGugun/pit of
gypsum treatment gives statistically similar result in Barisal soil. Thus 10 gm/pit gypsum can be
used at the farmerods | evel to reduce soil sali
increasing the yield of sweet gourd andlaenation of saline soil further research is still needed

to work out a cost effective technology.

Effect of different strength of soil salinity on growth and yield of cauliflower
A Biswas, Md. Z Islam

Abstract

Salt concentration in saline soil iserious agricultural problem in south and seadstern
part of Bangladesh. This salt intensity creates a vital obstruction for cauliflBreess{caoleracea
Lin.) and other crops production. The experiment was conducted in the Salinity Management and
Resarch Center under Soil Resource Development Institute at Batiaghata, Khulna to observe the
effects of soil salinity strength management on growth and yield of cauliflower. The research work
was conducted in a completely randomized design (CRD) with thepkcation of salt
concentration (2, 4, 6, 8, 10, 12 dS/m EC). Result of the experiment showed that the different
combinations of soil salinity significantly influenced all the indicators that studied. Yield
performance per plant was investigated for Plagight (cm), Numbers of leaves/ plant, Leaf
length (cm), Spreading diameter (cm), Curd diameter (cm), Curd yield/plant (gm) and Gross
yield/plant (gm). The yield data were recorded at harvest time. The parameters were significantly
varied due to soil sality management. The Higher curd yield/plant (741 gm) was found in T
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treatment (2+0.2 dS/m EC). It was demonstrated that salinity strength affect to decrease all the
indicators that impact directly to the cauliflower yield with the increasing salt ityens

Introduction
Cauliflower @Brassica oleraced.in.) is one of the popular cole crops (botrytis Group) belonging
Brassicaceae family (or Cruciferae) in the world. In the cultivation time excess salt level in saline
soil causes serious physiologicahttional disorders, limiting vegetative and reproductive growth
of vegetables and causes fertilization disorders decreases in marketing values, and also causes
plant death (Dolarslan and Gul, 2012). Soil Salinity tolerance levels that affect yieldvaeemet
1.02.5 dS/m EC (Machado and Serralheiro, 2017). Cauliflower is a moderate salt sensitive
vegetable, and the soil salinity uptaking level of irrigation water yield of cauliflower starts to
decline between 1.9 and 2.7 dS/m EC (Snapp et al., 1991; Ketudl., 1997). The optimum
temperature for cauliflower with stands is 10° to 15°C. Soil salinity strength effects the extensive
number of observations on the physiology of plant salt tolerance to a genetic basis and particular
modification (Zhu, 2000; Rdo, 2010). Soil salinity is a serious problem in arid and sefdi
region of the world where poor quality water is available for irrigation (Tanji, 1990; Maas and
Grattan, 1999). The yield of cauliflower is low due to lack of proper management practices
nutrients deficiency in the saline soil. National production of cauliflower was 268.48 thousand MT
from 19.42 thousand ha (BBS, 2016). It was estimated that about 20% (45 million ha) of irrigated
land, producingoné hi rd of t he -efectet (Sloigastdva B..Kumar, R., 2618) t
The amount of world agricultural land destroyed by salt accumulation each year is estimated to be
10 million ha (Pimentel, D et al ., 2004) . |t
land will be afected by salinity (Bartels, D.; Sunkar, R., 2005). In saline region it is almost
impossible to cultivate more than one crop for salt concentration in soil and water. Farmer can not
supply fresh and salt free irrigation in their field at crops demanddirado salinity problem in
soil and water. The proper management of adequate soil physical, chemical and biological
properties in saline environments may be gain by using irrigation water and soil amendments and
proper cultural practices (Grattan and Os2003). Short duration vegetables can be introduced in
that region of medium high land. There is a huge scope in saline areas for vegetable cultivation
through intensification and diversification of technology in the medium high land during
wint er. The shortage of fresh water and soil s
al., 2009). Cauliflower would be a promising crop for that region. After recession of saline water
and minimum salt concentration in soil and water, cauldéoand other winter vegetables could
be grown easily in south saline area. Soil salinity generally stresses plant growth responses from
specific salt tolerance properties (Dalton et al., 2000). Salinity inhibits photosynthesis by
decreasing C@availability as a result of diffusion limitation (Flexas, J, et al., 2007) and a
reduction of the contents of photosynthetic pigments. Salt accumulation in cauliflower inhibits
photosynthesis, primarily by decreasing stomatal and mesophyll conduct&@g(tbi Martino,
C. ; Del yne, S. ; Al vi no, A. Loret, 1999) and
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absorbance (Thompson et al., 2007).Appropriate saline water and soil management would play an
important role in plant growth and curd fornaat especially in saline soil in winter crops
production. In saline soil condition, Saline water should be used optimally and carefully to get the
desire results from the irrigated crops (Alsaadawi and Mohamed ,2000). Research showed that
saline soil andvater management enhanced curd yield/plant, gross yield/plant and yield attributes
substantially. Utilization of saline water has been well documented to improve physical, chemical
and biological properties of soil. But the farmers of saline area areahttiéited of cauliflower
cultivation with proper soil salinity management of the crop. The goal of this study was to test the
salt tolerance of cauliflower at different soil salinity level. As a result, the current study was
designed to evaluate the impaof saline soil on cabbage growth and yield.

Materials and methods
The experiment was carried out at the salinity management and research center, under soil resource
development institute, Batiaghata, Khulna to test the effect of different strengtimefsal on
emergence, growth and yield of cabbage plant. Plastic pots were used in conducting the
experiment. The plastic pots were firstly washed and followed by rinsing with distilled water. Then
those pots were dried in air. After drying the plastitspvere ready for the experiment. Finely
prepared soil was filled of the pot by saline soil. Necessary amount of salt treatment was given to
create saline environment by saturating the soil before placing the cabbage seedling. The trial
included the follaving treatments: 7= 2+0.2 dS/m EC, 7= 4+0.2 dS/m EC, 3= 6+0.2 dS/m
EC, T2 = 8+£0.2 dS/m EC, = 10£0.2 dS/m EC ande¢= 12+0.2 dS/m EC. The single factor
experiment used Completely Randomized Design (CRD) with three replications. The experiment
was dvided into three equal replication blocks, each with six plots. As a result, the total number
of unit plots was 18. The experiment's treatment combinations were randomized at random to 18
plots, each with three replications. Proper management aboutysatinitrol over the pot and
growth of plants were observed. Time to time weeding, fertilizer application, irrigation, pot
checking and special care to plant proper growth were following up to yield harvesting. Every
three days later water application, fpesntrolling chemical and abiotic affect was observed. The
data was collected at 60 days after cauliflower was fully matured. Intercultural operations were
carried out when needed. The following yield related indicators were measured: Plant height (cm),
numbers of leaves/plant, leaf length (cm), Spreading diameter (cm), Curd diameter (cm), Curd
yield/plant (gm) and Gross yield/ plant (gm).

Preparation of saline soill

For developing the expected soil salinity of 2 to 12 dS/m EC, salt affected soil veasembfrom
different place of saline affected area. Different concentrations of soil salinity (2, 4, 6, 8, 10 and
12 dS/m EC) was applied to the transplanted seeding on plastic pot. The salinity level was
maintained by assessing the salt level from laboyaest.
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| niti al Chemi cal properties of soi
pH OM K TotaiIN®)| P | s | zZn | B
(%) meq/100 gm so ug/g
7.4 1.95 0.22 0.11 1752 | 57.25 | 1.03 | 1.22

Statistical analysis

The data obtained for different characters were statistically analyzed. The mean values of all the
characters were evaluated and analysis of wvar|
software, version 10.

Results and discussions

Plant heght

The highest cauliflower plant height was found afZE0.2 dS/m EC) treatment. The highest plant
height at T (2+0.2 dS/m EC) is 43.13 cm. The plant height a(4&0.2 dS/m EC) treatment is
also the highest and that is 41.40 cm. #(680.2 dS/mEC) treatment, the plant height is 37.53
cm. At the T (8+0.2 dS/m EC) treatment, plant height is 34.96 cm. The plant heigh(X0.2
dS/m EC) is 32.60 cm and the lowest plant height ig 612+0.2 dS/m EC) treatment that is 30.70
cm. So, the highéglant height at T(2+0.2 dS/m EC) is 43.13 cm & {4+0.2 dS/m EC) is 41.40
cm and the lowest plant height is at (I2+0.2 dS/m EC) treatment is 30.70 cm respectively
(shown in table No. 01). The main causes of above result are the presence ofeasaliaity
strength of soil in sole application to pot for plant growth.

Table 1: Different plants parameter of different growth stages at different Soil salinity strength.

Treatment Number of Spreading
Plant height| leaves Leaf length Diameter
(cm) plant/plant (cm) (cm)
T1(2£0.2 dS/m EC) 43.13a 24.33a 36.83a 66.61a
T2 (4£0.2 dS/m EC) 41.40a 20.00b 33.36 63.59ab
T3(6+0.2 dS/m EC) 37.53b 17.66¢C 32.56 61.37b
T4(8£0.2 dS/m EC) 34.96¢ 17.00cd 28.00 56.50c
T5(10+0.2 dS/m EC) 32.60cd 16.00cd 24.66 53.38cd
Ts (12+0.2 dS/m EC) 30.70d 15.00d 23.33 50.06d
CcVv 3.59 6.90 2.85 3.63
LSD 2.39 2.30 1.54 3.87

*EC determined by 1: 1 extraction Method

Number of leaves per plant

Number of leaves per plant for evarguliflower plants at different for soil salinity that has been
shown in Table 1, because of the influence of different salinity strength of soil, a significant
difference in number of leaves per plant was observed that was statistically significaierendif
level of salinity strength. The plants treated with(2+0.2 dS/m EC) had the highest number of
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leaves per plant (24.33), at @#+0.2 dS/m EC) treatment, the plants had 20.00 number of leaves
per plant, the plants treated with (6+0.2 dS/m EC) &d the 17.66 number of leaves per plant.
But the number of leaves per plant (17.00) treated wit8#0.2 dS/m EC) treatment. The plant
treated with F (10+£0.2 dS/m EC) treatment has given 16.00 no. of leaves /plant. The lowest
number of leaves per pla(l5.00) treated withel(12+0.2 dS/m EC). Effect of saline soil showed
significant variations in leaves number to every plant.

Leaf length

Cauliflower plant showed significant variations in leaf length at 2, 4, 6, 8, 10 and 12 (0.2 dS/m
EC) of soil sénity strength (Table 1). Significant variation on leaf length was found due to
application of different saline water strength. The maximum length of leaf (36.83) was found in
T1(2+0.2 dS/m EC) treatment. But the lowest number of leaf length (23.3@dnerh T (12+0.2

dS/m EC). Due to different soil salinity preparation, the increase salt concentration hit to cell
elongation and cell division probably influenced the leaf growth of cauliflower.

Spreading diameter

The Higherspreading diameter of cauliflower was observed:42¥0.2 dS/m EC) treatment that
is 66.61 cm which is statistically similar te #+0.2 dS/m EC) of 63.59 cm respectively (shown
Table 1). The lowest spreading diameter was 50.06 cre(a2¥0.2 dS/m EE The interaction
effects of cauliflower and saline soil showed significant variation in spreading diameter.

Yield contributing characters of cauliflower

Curd diameter

The maximum curd diameter was recorded:g2%0.2 dS/m EC) treatment and it was3®cm

shown (Table 2) while the lowest curd diameter (7.00 cm) was recorded with (ff#t0.2 dS/m

EC) with recommended saline soil management, Curd size has a positive response towards the
proper irrigation and salt management. It is a massagesthat, at 6, 8, 10 dS/m EC facing
cauliflower has given salinity result based curd formation due to high soil salinity.

Table 2: Showing of different plant parameter of different growth stages for different Soil salinity
strength.

Treatment CurdDiameter (cm) | Curd yield (gm) | Biological yield (gm)
T1(2+0.2dS/m EC) | 19.33a 741.00a 1208.7a
T2(4+£0.2 dS/m EC) |16.83b 622.33b 101B. 0
T3(6£0.2 dS/m EC) | 14.16cC 464.67c 838.7c
T4(8+£0.2 dS/m EC) | 12.23d 345.67d 535.3d
T5(10+£0.2 dS/m EC) | 11.00d 246.67e 394.3e
Te(12+0.2 dS/m EC) | 7.00e 98.33f 286.0e
CcVv 7.46 3.66 9.73
LSD 1.82 27.93 125.81

*EC determined by 1: 1 extraction Method,
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Curd yield

Curd vyield of cauliflower drastically affected by soil salinity. When the soilvaatér become

saline then curd production get seriously low. The highest curd yield was recorded (shown Table
2) at T1 (2£0.2 dS/m EC) treatment that was 741 gm and the lowest curd yield was recorgled at T
(12+0.2 dS/m EC) of 98.33 gm. Combination of déifatrsaline soil gives result to curd yield goes
down due to higher strength of saline soil.

Biological yield per/plant

Saline soil hardly performs for plant growth. The gross yield per plant was significantly influenced
by different soil salinitystrength (Table 2). The maximum gross yield/plant (1208.70 gm) was
observed in 7(2+0.2 dS/m EC) treatment, while the lowest gross vyield/plant (286 gm) was
observed in the plants treated with(T2+0.2 dS/m EC). It is a clear message that, at 6, 8,/b® dS

EC facing cauliflower plant has given salinity result based gross yield due to high soil salinity that
is very drastically different to other plants yield.

Conclusion
This research results revealed that the cauliflower plants grow better{@#0T2 dS/m EC) saill
salinity strength condition. The objective of the experiment was to determine the influence of
different levels of soil salinity strength performance on cauliflower growth and production. From
the results, it can be concluded that gy different levels of saline soil have a significant effect
on cauliflower growth and yields. The highest gross obtained yield from lower level of soil salinity
and gives the maximum gross yield (1208.70 gm) per plant is helpful for increasing thi growt
and vyield of cauliflower. The findings of the research may be applicable to other region of the
southern area of the country. However, further research work at different doses of salinity strength
of saline soil on the growth and yield of cauliflowerlwiéed to be performed in different saline
area of Bangladesh to suggest specific conclusions and recommendations.

Effect of different strength of soil salinity on growth and yield of cabbage
A Biswas, Md. Z Islam

Abstract
Salinity of soil is a major mblem in south and southiestern part of Bangladesh. An investigation
was made on growth and yield performance of cabbBrgsgica oleraceaar. capitatg under
different soil salinity strength to plants by saline soil at salinity management and research center.
The experiment was laid out in a completely randomized design (CRD) with three replications of
salt concentration (2, 4, 6, 8, 10, 12 dS/m ECxuURef the experiment revealed that the different
combinations of saline soil significantly influenced all the parameters that studied. Yield
performance per plant was investigated for Plant Height (cm), numbers of leaves/plant, fresh
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weight of loose leaas/plant (gm), diameter of head (cm), thickness of head (cm), fresh weight of
head/plant (gm), numbers of folded leaves/plant and gross yield/ plant. It was proved that soll
having salinity 2 dS/m gives the best result for all parameter of cabbage.

Intro duction
Continuous rising of global temperature and associated climate changes are creating severe abiotic
Sstresses that are seriously hampering crop yi
those sufferings, major is soil salinity. Yield andafity traits of vegetable crops are adversely
affected by environmental factors such as drought and/or high salinity of the root zone (Goyal et
al., 2003). It is recognized that water and ions are the main physiological catalogue of processing
plants phy®logy that need to optimize to resume growth in saline environments (Lauchli and
Luttge, 2002) . Over 9% of the worldodés tot al
a ected by high salinity barrier . rrahdare semir obl en
arid and arid areas (Zhang et al., 2014; Munns and Gilliham, 2015). Caldsagsi¢a oleracea
var. capitatal..) is a popular green leafy vegetable of the family Brassicaceae. It is an herbaceous,
biennial, dicotyledonous flowering plant digjuished by a short stem crowned with a mass of
leaves, typically green but in some varieties red or purple, which while immature form a
characteristic compact, globular cluster (cabbage head). Photosystem Il (PSII) is the most sensitive
part of the appatus to salt stress (Kalaji et al., 2011; Jajoo, 2014; Oukarroum et al., 2015).
Cabbage is a great source of vitamin C, with a moisture content of 60.6%. It also contains vitamin
B complex, potassium, and calcium (Haque KMF, 2006). Soil contributes toaimenance of
cell séd redox systems and the regulation of s
(Shar ma et al ., 2017) . Saline soil pl ays c¢ru
adaptation to salinity stress (Fahad et al., 20@&pbage ranks second in terms of production and
area among all vegetables grown in Bangladesh. It is grown on an 18 thousand hectares area with
a total production of 312 thousand tons (BBS, 2017), but the yield is poor. In south and south
western part of Bngladesh is facing a huge constraint of salt problem. Every year farmers are
losing their hope for cabbage cultivation for soil salinity. The main reason is NaCL toxicity in soll
(Almeida et al., 2017). The reason for such low cabbage production is alectoof fresh water
for cultivation. This low cabbage yield could be increased by adopting improved saline soll
management research. It is very important to determine the limit of soil salinity that crops can
tolerate and determine if they can uptakd ancumulate salts to use them for soil desalination.
This may encourage and motivate farmers to introduce cabbage plants into their cropping system.
The goal of this study was to test the salt tolerance of CabBaggs(ca oleraceaar. capitata
L.) at dfferent soil salinity level. As a result, the current study was designed to evaluate the impacts
of saline soil on cabbage growth and yield.

Materials and methods
The experiment was carried out at the salinity management and research center, under soil
resource development institute, Batiaghata, Khulna to test the effect of different strength of saline
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soil on emergence, growth and yield of cabbage plant. Plastic pots were used in conducting the
experiment. The plastic pots were firstly washed and fatbly rinsing with distilled water. Then

those pots were dried in air. After drying the plastic pots were ready for the experiment. Finely
prepared soil was filled of the pot by saline soil. Necessary amount of salt treatment was given to
create saline emonment by saturating the soil before placing the cabbage seedling. The trial
included the following treatments:1 ¥ 2+0.2 dS/m EC, 7= 4+0.2 dS/m EC, 3= 6+0.2 dS/m

EC, Ta = 8+£0.2 dS/m EC, 9= 10£0.2 dS/m EC andsT= 12+0.2 dS/m EC. The single factor
experiment used completely Randomized design (CRD) with three replications. The experiment
was divided into three equal replication blocks, each with six plots. As a result, the total number
of unit plots was 18. 30 days cabbage seedlings were trangplaihie experiment's treatment
combinations were randomized at random to 18 plots, each with three replications. Proper
management about salinity control over the pot and growth of plants were observed. Time to time
weeding, fertilizer application, irrigatn, pot checking and special care to plant proper growth
were following up to yield harvesting. Every three days later water application, pest controlling
chemical and abiotic affect was observed. The data was collected at 60 days after cabbage
transplaning. Intercultural operations were carried out when needed. The following parameters
were measured: plant height (cm), numbers of leaves/plant, fresh weight of loose leaves/plant
(gm), diameter of head (cm), thickness of head (cm), fresh weight of headéptg, numbers of

folded leaves/plant and gross yield/ plant (gm).

Preparation of saline soll

For developing the expected soil salinity of 2 to 12 dS/m EC, salt affected soil was collected from
different place of saline affected area. Different conegioins of soil salinity (2, 4, 6, 8, 10 and

12 dS/m) was applied to the transplanted seeding on plastic pot. The salinity level was maintained
by assessing the salt level from laboratory test.

I ni ti al Chemi cal properties of soil of pot
pH OM K TotalN(%)| P | s | zn | B
(%) meq100 gm soi ug/g
7.4 1.95 0.22 0.11 1752 | 57.25 | 1.03 [ 1.22

Statistical analysis

The data obtained for different characters were statistically analyzed. The mean values of all the
characters were evaluated and analysis of wvar,
software, version 10.

Results and Discussions
All the contributing parameters at different soil salinity strength have been shown. The influence
of different saline soil of different strength caused a considerable variation in plant height and
numbers of leaves per plants which was statistically significashffatent soil salinity strength.
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Initial Salinity of pot soil was 1.54 dS/m EC. After applying different strength of solil salinity to
different pot, the evaluating indicator was different.

Plant height

The highest plant height was found from(Z+0.2 dS/m EC) treatment. The highest plant height
at T: (2+£0.2 dS/m EC) is 23.00 cm. The plant height a{480.2 dS/m EC) is 20.00cm. Irs T
(6+0.2 dS/m EC) the plant height is 17.66 cm. At thé8E0.2 dS/m EC) treatment, plant height
is 15.33 cmThe plant height atsl[{10+0.2 dS/m EC) is 13.66 and the lowest plant height is at T
(12+0.2 dS/m EC) that is 13.33 cm. So, the highest plant height(a&0.2 dS/m EC) is 23.00
cm and the lowest plant height is at T6 (12+0.2 dS/m EC) that is 13.33spexctively (shown in
table No. 01).

Number of leaves per plant

Number of leaves per plant at different soil salinity strength has been shown in Table 1. Due to the
influence of different soil saline strength, a significant difference in Number of leavgdgmt

was observed that was statistically significant at different soil salinity. The plants treated with T
(2+0.2 dS/m EC) had the highest number of leaves per plant (54.00)4at0T2 dS/m EC)the

plants treated with ;Thad number of leaves pelapt (51.33), the plants treated with (6+0.2

dS/m EC) had the 46.66 number of leaves per plant. Numbers of leavwg8a0.2 dS/m EC) is

at 45.00. Treatment withs110+0.2 dS/m EC), the no. of leaves is 42.00. But the lowest number
of leaves per pla (39.00) treated withe[12+0.2 dS/m EC) treatment.

Table 1: Different plants parameter at different Soil salinity strength.

Plant No of Fresh weight Diameter of Thickness

Treatment height(cm) | leaves/ plant of loose head (cm) of
9 b leaves (gm) head(cm)

T1(2+0.2 dS/m | 23.00a 54.00a 332.00a 16.66a 9.23a
EC)
T2(4+£0.2 dS/m | 20.00b 51.33b 325.67ab 15.00ab 7.66b
EC)
T3(6+0.2dS/m | 17.66¢C 46.66¢ 312.67b 13.33bc 7.63b
EC)
T4(8+0.2 dS/m | 15.33d 45.00d 247.33c 11.33c 6.83bc
EC)
T5(10+0.2 dS/m | 13.66e 42.00e 230.33d 8.83d 6.00c
EC)
Te6 (12+0.2 dS/m | 13.33e 39.00f 218.67d 8.16d 5.76¢
EC)
CcVv 5.32 2.19 3.33 11.07 8.44
LSD 1. 66 1.84 16.81 2.46 1.10

*EC determined by 1: 1 extraction Method
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Fresh wt. of loose leaves (gm)

The effects of different saline strength of soil on fresh weight of loose leaves were significant
(Table 1). The plants grown under the soil saline treatment (@+*D.2 dS/mEC) had the highest
fresh weight of loose leaves (332 gm), however the plants grown under the treatndh2aDT2

dS/m EC) had the lowest fresh weight of loose leaves (218.67 gm).

Diameter of head (cm)

Different saline strength of soil of potilture and management had a significant effect on head
diameter (Table 1). The plants with the largest diameter of head (16.66 cm) were grown with T
(2+0.2 dS/m EC) treatment while the plants with the smallest diameter of head (8.16 cm) were
grown with he treatment of §(12+£0.2 dS/m EC). It is noticed that at 8, 10, 12 dS/m EC of sail,
Cabbage crop has response salinity level related result based with poor growth of head formation
due to soil salinity.

Thickness of head

It would appear that the varissoil saline conditions had a significant effect on the thickness of
the head (Table 1). Tha 12£0.2 dS/m EC) treatment showed the highest thickness of head (9.23
cm), whereas theeg[12+£0.2 dS/m EC) gave the lowest thickness of head (5.76 cm). lticgcho

that, at 6, 8,10, dS/m EC of soil tolerant cabbage has response very lightly with poor growth of
thickness of head formation due to soil salinity.

Table 2: Different plants parameter at different Soil salinity strength.

Treatment Fresh weight of Number of folded

head (gm) leaves/plant Gross yield (gm)
T1(2£0.2 dS/m EC) 954.33a 39.00a 1258.3a
T2(4+0.2 dS/m EC) 853.67b 34.33 1168.0b
T3(6+0.2 dS/m EC) 777.33c 32.33 1054.3c
T4(8£0.2 dS/m EC) 723.67d 28.10 922.7d
T5(10+0.2 dS/m EC) 374.00e 24.00 585.3e
Ts (12+0.2 dS/m EC) 310.67f 22.66 555.3e
CcVv 2.64 4.77 2.14
LSD 31.96 2.60 36.05

*EC determined by 1: 1 extraction Method

Fresh weight of head/plant (gm)

The highest fresh weight of head (954.33 gva} found in plants grown with; Treatment (2+0.2

dS/m EC) (Table 2), while the lowest fresh weight of head (310.67 gm) was found in plants grown
with Te (12+£0.2 dS/m EC) treatment and this difference was statistically significant. At different
soil salire strength of 6, 8, 10, dS/m EC, any cabbage plants has given small significant responded
salinity level related result based thickness of head.
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Number of folded leaves/plant

The highest number of folded leaves/plant (39.00) was found in plants graentueatment T
(2+£0.2 dS/m EC) (Table 2), while the lowest number of folded leaves/plant (22.66) was found in
plants grown under treatmeng T12+0.2 dS/m EC) and the significant difference was found. At
different soil salinity strength of 6, 8, 10, /dSEC, any cabbage plants has given very salinity
level related result based folded leaves per plant.

Gross yield per/plant

The gross yield per plant was significantly affected by different saline soil intensity (Table 2). The
maximum gross Yield (12583gm) per plant was observed in ffeatment (2+0.2 dS/m EC),
while the lowest gross yield/plant (555.30 gm) was observed in the plants treated (k2rd.2

dS/m EC). At 6, 8,10 dS/m EC of soil saline condition has formed salinity level related result
based gross yield per plant.

Conclusion
The purpose of the experiment was to determine the influence of different levels of soil saline
strength effect on cabbage growth and production. From the results, it can be concluded that
management of different levels of saline soil have a significant effect on cabbage growth and
yields. The highest gross and marketable yield were obtained at the combination from the
application of T treatment (2+0.2 dS/m EC) of soil and gives the maxirfresh weight of head
(954.33 gm) per plant and gross yield (1258.30 gm) per plant is helpful for increasing the growth
and yield of cabbage. The findings of the study may be applicable to other locations of the southern
region of the country as well. Hower, further research work at different cultivated land of
different soil salinity strength on the growth and yield of cabbage will need to be performed in
different saline area of Bangladesh to reach a specific conclusions and recommendations.

Effect of different strength of soil salinity on growth and yield of knol khol
A Biswas, Md. Z Islam

Abstract
Salinity is a crucial agricultural constraint for crops production in saline area. In south and south
western area of Bangladesh is overcominfuge barrier of salt accumulation to soil and
problematic condition for different agricultural activities. So, for solving such a curse a field
experiment was carried out to investigate the effect of different soil salinity strength on the growth
and yieldof knol khol Brassica oleraceaar. caulorapa L) during Rabi season. The experiment
was laid out in Completely Randomized Design (CRD) comprising of 18 treatmentgviz0T2
dS/m EC, $-4+£0.2 dS/m EC, 71 6+0.2 dS/m EC, 418%0.2 dS/m EC, §7110£02 dS/m EC, §
-12+0.2 dS/m EC. Each replication was three times repeated. Treatments were randomly arranged
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