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Production and Bulb Preservation Techniques for Lilium

Introduction

Lilium is a highly lucrative flower having a wide range of colour characteristics. Its germplasms are being
collected from neighboring countries due to its high demand and profitability. Bulb preservation is a major
constraint for lilium cultivation. Lilium bulbs are preserved in cold storage at 2-5°C temperature for 6-8
weeks which is difficult to maintain at farm level. Preservation media is important to retain moisture of the
bulb. Its production and preservation techniques is developed with moist coco dust and sawdust could be a
good option for preservation of lilium bulb.

Description of the technology

Both Asiatic and Oriental lilium flowers could be ' s
successfully grown under Bangladesh climatic condition
in winter (day temp. 20-25° and night temp. 14-16°). —-

Shed house with Ultra Violet (UV) poly film and Black
Agro Shade net could be used for lilium cultivation in
order to protect from sunlight.

Land should be prepared by adding coco-dust at 10-15
kg/m?and 1 kg/m?. Urea, TSP and MoP fertilization @ 30,
25 and 20 g/m?, respectively after 3 weeks of planting.

November is the best time for bulb planting. Healthy bulb
of 3-5 cm size should be planted with 30 x 15 cm spacing
at 10-12 cm depth. Intercultural operations like irrigation,
weeding, stacking, mulching, and insect and disease management should be properly done as and when
required. The spikes should be cut at 10-12 cm above soil surface when the lower most buds show
colour. After collecting flowers, bulbs should be kept in the field for 4-5 weeks for bulb development.
When the leaves become brown, bulbs should be lifted carefully and stored for the next planting.

Figure: Production technology of Lilium flower

Lilium bulbs in polythene bags could be preserved in cold storage at 2.1-2.5°C temperature with
85-90% relative humidity in sawdust media for 6-8 weeks but coco dust and mixture of sawdust and
coco dust (50:50) both may also be used as media for lilium bulb preservation.

Year round lilium flower could be grown under greenhouse condition at temp.20-25°C.

Benefit of the technology

It's a good method to preserve lilium bulb.
Flower and bulb import of lilium may be reduced.
The technology is sustainable and profitable.

Researcher:

Dr. Farzana Nasrin Khan

Principal Scientific Officer

Floriculture Division, HRC

Bangladesh Agriculturel Research Institute

Joydebpur, Gazipur.

Mobile: 01910-047191, E-mail: khan_farzana@yahoo.com
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IPM Techniques for Sustainable Tea Production

Introduction

Tea is a cash crop as well as an export commodity in Bangladesh. Tea plants are subject to attacks by
insects-pests, mites, nematodes etc. and weeds that causing about 10-15% crop loss. To combat this loss,
different groups of chemical pesticides like organochlorine, organophosphate, pyrethroids, carbamates and
some unclassified groups of pesticides are used in tea fields. Use of chemical pesticides have serious
drawbacks, such as direct toxicity to beneficial insects, fishes and human being. It induces resistance to the
pests and health hazards. Therefore, managing the pest populations within economic threshold level through
Integrated Pest Management (IPM) system is imperative. As such an IPM techniques for sustainable tea
production is being developed.

Description of the technology

IPM techniques include use of resistant clone, cultural,
mechanical, plant extracts, bio-control agents and bio-pesticides.

Bangladesh Tea Research Institute (BTRI) has released a number |
of resistant clones viz. BT1, BT2 & BT15 for Helopeltis, BT5, BT6 A
& BT17 for red spider mite and BT3, BT4, BT8, BT9, BT12, BT13, [

BT14, BT15, BT18, BT19& BT20 for thrips.

Light pruning (LP) @ 55 cm, could be followed in tea garden during
December-February to reduce pest infestation. Plucking should
be done at 7-day intervals to reduce the incidence of Helopeltis.

Solar power light trap at night attracts the flying pests of tea. UV A TR
lights (220 V, 18 W) in the light traps are to be used. The light #& : | .|

frame should be horizontally mounted on a bamboo pole and Figure: IPM techniques for sustainable tea production
placed 1.15 m above the ground. Two light traps in pair are to be placed at approximately 600m apart.

Yellow sticky trap is to be placed in the infested sections of the tea garden. For collecting thrips and green
hoppers simply a hole needs to be punched at the top of the trap and be hanged with a string. The Yellow
Sticky Cards Traps should be placed in the tea field above the bush canopy (plucking table) at an angle
60° facing against wind by securing them on top of bamboo sticks.

Having strong insectioidal properties extract of fresh leaves, succulent stems, Neem seeds, Akonda, Basak,
Bishkatali, Datura etc. can be used as an alternative to chemical pesticides for minimizing the pests of tea.

Braconhebetor as a larval parasitoid @ 5 adults/30 larva is effective against Looper caterpillar infesting
tea. About 1500-2500 adult Bracon would be needed per ha for control of looper caterpillar.

Two microbial pesticides, viz. Metarhizium anisopliae and Pseudomonas fluorescensis could be used @
1.0 ml L't water against red spider mite. Bacillus thuringiensis @ 1.5 g L'* water is also effective against
looper caterpillar. The second round of spray should be sprayed at a 7-day interval.

Benefit of the technology

IPM reduces the risk of pesticide residues in table tea.
It’s a cost effective pest management program.
it helps improve tea quality.

Researcher:

Mohammad Shameem Al Mamun

Senior Scientific Officer

Entomology Division

Bangladesh Tea Research Institute

Sub-Station, Panchagarh

Mobile: 01712-119843, E-mail: kbdshameem@gmail.com
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. Aman Rice - Potato - Jute Cropping Pattern for Productivity Enhancement in the

F
2

Sitmahal of Northern Bangladesh

Introduction

The farm households of Sitmahal (enclaves) are still dependent on traditional agricultural practices, which
appears to be a major hindrance for crop productivity improvement. Being detached from the mainland for
about 70 years, the inhabitants of Sitmahal are engaged only in subsistence farming with restricted access to
improved technologies. The NARS Institutes (e.g. BRRI, BARI, BJRI) have developed some excellent
technologies including high yielding crop varieties and balance fertilization, which might serve as a potential
option for enhancing crop productivity in the Sitmahal of northern Bangladesh. According an improved
T.aman rice-Potato-Jute cropping pattern for productivity enhancement for the said area has been innovated.

Description of the technology
e The suggested pattern is T. Aman rice (BRRI dhan49) — Potato (BARI Alu 6) - Jute (BGRI tosha paat-8).

e Recommended Fertilizer dose is as below:

Crop Rate of nutrients & cowdung (kg/ha)
N P K S Mg Zn B Cowdung
T. Aman rice 90 8 50 14 0 2 0 0
Potato 110 15 114 18 5 5 1 5000
Jute 111 8 62 31 0 0 0 0
e Sowing/planting and harvest time:
Crop Sowing/planting time Harvest time
T. Aman rice Last week of July — 1%t week of August 1** week of November
Potato 3rd-4th week of November 2M-3' week of February
Jute 2n_31d week of April 3rd-4th week of July

Suitable locations:
e Medium Low to medium high land of northern region (AEZ 3) 7

Benefit of the technology
e About 75% higher rice equivalent yield could be achieved
from T. Aman rice — Potato-Jute cropping pattern over the
existing cropping practices (Potato-Boro-T.Aman)
e About 134% gross margin could be obtained from the
recommended cropping pattern.

Researcher:

Dr. Md. Samim Hossain Molla
Senior Scientific Officer v, ;
On-Farm Research Division (OFRD), Figure: T.Aman-Potato-Jute Cropping pattern at sitmahal
Bangladesh Agriculturel Research Institute

Alamnagar, Rangpur

Mobile: 01716-595677, E-mail: samimmolla@yahoo.com
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8ARC Enhancing Agricultural Technology Generation

Productivity Enhancement of Saline Areas through Cultivation of Underutilized

Crops (Barley, Kaon and Proso millet)

Introduction

A vast area of coastal saline soil in Subarnachar, Companigonj and Hatiya upazilas remains fallow after T. Aman
harvest of due to salinity, scarcity of quality irrigation water and lack of salt tolerant crop varieties.
Nevertheless, these areas have much potentiality and opportunities to increase productivity through
cultivating agro-ecologically suitable underutilized crops viz. barley, prosomillet, sorghum, linseed, etc. The
present study was carried out to enhance crop productivity with inclusion of some underutilized crops (barley,
kaon and prosomillet) along with good agronomic practices in areas with slightly and moderately saline soils.

Description of the technology

e Barley is suitable for moderate saline (6 - 8 dSm™) soils
and prosomillet is for slightly saline (4 - 6 dSm™) soils.

e In saline char areas of Noakhali region, 12 cropping [uah

systems are promising and economically viable, of which i
Linseed (100%) + Mustard (30%), and Linseed (100%) + §
Grasspea (30%) are the mixed cropping systems; Linseed
+ Safflower (2:1), Sorghum + Grasspea (2:3), Sorghum +
Cowpea (2:3), Safflower + Linseed (2:2), Safflower +
Mustard (2:2), Safflower + Sorghum (1:1), Safflower +
Cowpea (2:2), Safflower + Grasspea (2:2) are the
intercropping systems and Linseed surrounded by

Safflower or Mustard is the border Cropping sys tem. Figure: Cultivation of Underutilized Crops (Barley, Kaon and Prosomillet) at Saline Areas

e The suitable sowing time of all the crops is last week of November and the harvesting time is 95- 120 days
after sowing depending on the crop maturity.

e Fertilizers and manure are to be applied according to Fertilizer Recommendation Guide-2018.
Intercultural operations i.e. irrigation, thinning, weeding and pesticide spray are to be applied as and

when necessary.

Suitable locations:

e Saline area of costal region

Benefit of the technology
e Economically profitable yields could be obtained by growing barley, kaon and prosomillet.

e As variety BARI Barley - 6 (1.21 t ha!), BARI Kaon-2 (1.32t ha), Proso millet and BARI Cheena-1 1.25 t
ha?) could be cultivated in moderate to strongly saline soils.

e This would enhance farmer’s income and livelihood.

Researcher:

A.H. Md. Amir Faisal

Scientific Officer

On-Farm Research Division

Bangladesh Agriculturel Research Institute
Maijdee Bazar, Noakhali, Mobile: 01711-032777
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Improved Sugarcane Power Crusher for Gur Production

Introduction

About 53% of sugarcane produced in the country is used for gur production, but unfortunately the technology
used for gur production still remains crude and old which results in low production efficiency. At present juice
extraction capacity of sugarcane crusher is only 40-45% of cane weight. The BSRI has developed an improved
sugarcane power crusher for gur production. The crusher is regulated by 10.5 hp diesel engine.

Description of the technology

The newly developed sugarcane crusher has 5 rollers, the |
diameter of each roller being 10 cm.

The machine should be placed at a plain and heavy place.
Oil, mobil and water in the engine should be checked.
Greeze should be put in the connection point of gearbox
and roller, and mobil in the rotatory connection at regular
intervals.

Crushing should be started after 2-3 minutes of engine is
started.

After completion of crushing, the rollers and gears should
be cleaned.

Figure: Improved Power Crusher for Gur Production)

Rotatory speed needs to be maintained at 15-20 time/minute.

Five canes together need to be placed into the cutter in a parallel manner and then machine is to be
started.

The varieties of sugarcane that suitable for gur production are BSRI Akh 39, BSRI Akh 43, BSRI Akh 45, and
ronanggon.

Suitable locations:

Non-mill zones which include Nilphamari, Kurigram, Lalmonirhat, Chapai Nawabganj, Khulna, Satkhira,
Barishal, Patuakhali, Cumilla, Noakhali, Bandarban, Khagrachari and Rangamati.

Benefit of the technology

Sugarcane crushing capacity of this machine is 300-400 kg hr* and juice extraction efficiency is 55-65% of
cane weight against 40-45% of cane weight by conventional crusher.

Fuel consumption of the new crusher is comparatively low compared to the conventional crusher.
Production cost of gur is 35 Tk kg for this crusher.
Benefit-cost ratio is 1.75 instead of 1.32.

Researcher:

Sayed Shams Tabriz

Senior Scientific Officer

Agricultural Engineering Division

Bangladesh Sugarcrop Research Institute

Ishwardi, Pabna

Mobile: 01719-862293, E-mail: Tabriz_bau@yahoo.com
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Mechanical Coconut De-husking Machine

Introduction

About 0.41 million ton of coconut is produced annually in Bangladesh. De-husking of coconut is done mostly
through the use of Dha, Sarasiand Khanti. Retailers sell about 65% coconut with husk and 35% coconut
without husk. All traders of Khulna area use de-husk coconuts using Khanti. De-husking capacities of Dha,
Sarasiand Khanti varied from 20 to 25 nuts hr?, 45 to 75 nuts hr-1 and 100 to 175 nuts hr?, respectively. BARI
has developed a power operated coconut de-husking machine with high capacity that would save time and
money.

Description of the technology

e Power operated coconut de-husking machine s j
fabricated with locally available iron materials.

e Main working parts of the machine are rotating blade
roller, motor and chain sprocket.

e The machine has to be placed on plain surface, open [
space and shady place.

¢ The operator will have to place one by one between the two |
rollers and immediately press the coconut upper surface by :
lever. Coconut is de-husked by the action of two '
spike/blade roller rotating opposite direction to each other.

Figure: Mechanical coconut dehusking machine

e The husk is drained out from the basket through delivery path.

Suitable locations:
e Southern districts such as Barishal, Khulna, Noakhali, Patuakhali &Pirojpur and other coconut producing
areas.
Benefit of the technology
e Capacity of the machine is more than double compared to traditional practice.
e The machine is fabricated with locally available materials.
* |t can save 55% money and 50% time compared to traditional practice.
e De-husking cost is comparatively low (0.28 Tk nut-1) and benefit-cost ratio is 2.0.
Researcher:
Dr. Md. Nurul Amin
Principal Scientific Officer
Farm Machinery and Postharvest Process Engineering Division
Bangladesh Agricultural Research Institute
Joydebpur, Gazipur
Mobile: 01717-734248; E-mail: naminbari@gmail.com
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Non-chlorine Sanitizers for Post-harvest Washing of Betel Leaf

Introduction

The presence of food borne pathogens especially Salmonella and E. coli in betel leaf represents a big threat
from the point of public health and export. Several factors including washing betel leaf with pathogen
contaminated water are responsible for unsafe eating. Cleaning and sanitizing practices should include
standard post-harvest handling operations, which would substantially reduce the contamination of food
borne pathogens in betel leaf. Chlorine is being widely used as sanitizer around the world, but it is phased out
in some countries due to health concerns since Chlorine reacts with organic matter to form highly carcinogenic
trihalomethanes. Thus, using Calcinated Calcium (Eco-Powder) could be used as a potent substitute of
chlorine.

Description of the technology

e Calcinated Calcium is a baked and pyrolysis product of marine
shell waste aggregate bound, white powder with no odor.

e The sanitized water is to be prepared by adding % teaspoonful of
Calcinated Calcium (0.01 g/l) in 10 L tap water to eradicate the
pathogenic bacteria and fungi from surface.

e The fresh betel leaf needs to be dipped into the sanitized water
for 40-60 seconds with 1:10 ratio. It is suggested not to re-use
the sanitized water; fresh sanitized water should be used for
each batch of betel leaf.

e The sanitised betel leaf is to be transferred in a separate vessel for rinse using clean water for 40-60
seconds.

Figure: Betel leaf sanitized by non chlorine sanitizer

e The washed (sanitised) betel leaf is to be transferred in specific perforated tray to run off the excess
water for one hour followed by drying under fan at room temperature or by spin dryer for 4 hours.

o After drying, the dried betel leaves to be packed using hand gloves. Betel leaf package needs to be putin
cold storage and during transportation cool temperature is to be maintained till delivery.

Suitable locations:
e Throughout the country where betel leaf is cultivated and sold specially for export purpose.

Benefit of the technology
e Safe betel leaves production for human consumption is achieved with the use of the technology.
e Export opportunity of betel leaf is expected to be expanded.
e As a sanitizing chemical Calcinated Calcium (Eco-powder) is a natural and biodegradable product.

Researcher:

Md. Latiful Bari, Ph.D

Principal Scientist & Head

Food Analysis and Research Laboratory

Center for Advanced Research in Sciences (CARS), University of Dhaka
Cell: 01971-560560, E-mail: latiful@du.ac.bd
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BAU Kala-2 (Garasundari) Variety of Banana

Introduction

Banana (kala) is a tropical fruit, it belongs to family Musaceae. Among the fruits, it occupies the first position
in respect of production volume in Bangladesh and it meets up 40% of country’s fruits requirement. It has
many varieties such as Sabri, Sagar, Champa, Singappuri, Aitkala, Garasundari, etc. BAU Kala-2 is locally
known as Garasundari. It is an underutilized fruit, however it has local demand. This variety is relatively tall
with blackish green pseudostem. Fruits are slightly curved, ridged and medium sized. It contains 1-2 seeds.

Description of the technology

e Banana grows well under warm and humid climate condition; the favourable temperature range is
10-30°C.

e |t requires about 1700 mm rainfall distributed throughout the year for its normal growth. Water
stagnation may induce diseases like Panama wilt disease.

e Usually 45 cm x 45 cm x 45 cm size pits with 2 m x 2 m distance between pits are suggested. It is
propagated by suckers.

e The land should be well drained and soil should be fertile with adequate organic matter content with
soil pH 6.5-7.5.

Figure: BAU Kala-2 (Garasundari)

Suitable locations:
e Sylhet, Moulvibazar, Mymensingh, Netrokona, Rangamati, Khagrachhari and Bandarban districts.

Benefit of the technology
e Yearly production is 60 - 80 tha?; finger weight 80-120 g.
e Pulp of the fruit is soft and sweet.
e Banana juice is very nutritious and delicious.
* Bananas are rich in carbohydrate, potassium and vitamins, including A, C, and B6.
e The peel and the flesh of the ripe fruit contain antifungal and antibacterial substances.
Researcher:
Dr. M. A. Rahim
Professor, Department of Horticulture,

Bangladesh Agricultural University, Mymensingh.
Mobile: 01711-854471, E-mail: marahim1956@bau.edu.bd
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BAU Kachu-1 (Panchamukhi) Variety of Aroid

Introduction

Kachu (Aroid) is amonocotyledonous herbaceous plant of Araceae family. It grows well in moist and shady
places. Itis a tuber crop since its edible part is the enlarged root (corm) that acts as a storage organ. The corms
are rich in starch and like potatoes it can be eaten as boiled, baked, roasted or fried in oils. Among the aroids
in Bangladesh, Mukhi Kachu and Pani Kachu are commercially grown in all parts of the country. Leaves of are
also consumed. BAU has characterized and released a variety, BAU Kachu-1, locally known as Panchamukhi
(Colocasia esculenta var. esculenta).

Description of the technology

e Panchamukhi is usually cultivated in tropical region at 25-30°C. Sufficient rainfall or irrigation is needed
for a good yield, but this crop cannot tolerate waterlogging. Sandy loam, loose and well-drained soil is
suitable for its cultivation. Soil pH could be near to neutral (6.5-6.7).

e Plants are medium tall, semi-erect in nature and leaves are heart shaped. The petioles are
yellowish-green; the tubers produce five or more eyes.

e The rate of cowdung application could be 15 t ha?, Urea 200 kg ha?, Triple Superphosphate 125 kg ha
and Muriate of potash 175 kg ha™.

e Cutting of corms are used as seed. Planting time is February to March and harvested in October to
November when the plants become yellow. Plant spacing could be 60 x 45 cm for commercial cultivation.

Suitable locations:
e Modhupur Tract, Northern and southern districts, and Chattogram & Chattogram Hill Tracts.

Benefit of the technology
e BAU Kachu-1 can give yield of 40-50 t ha* annually.
e ltisrich in carbohydrate and minerals, mainly calcium.
e [t can be cultivated in home garden and be grown as intercrop with pineapple in hilly areas.

Figure: BAU Kachu-1 (Panchamukhi)

Researcher:

Dr. M. A. Rahim

Professor, Department of Horticulture,

Bangladesh Agricultural University, Mymensingh.

Mobile: 01711-854471, E-mail: marahim1956@bau.edu.bd
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BAU Yam-2 (Mete Alu) Variety of Yam

Introduction

Yams are herbaceous vines producing an edible tuber. They are native to Africa, Asia, and the Americas. The
edible tuber has a rough skin that is difficult to peel but readily softened by heating. The skins vary in color
from dark brown to light pink. It belongs to the family Dioscoreaceae. In Bangladesh it is an underutilized crop,
however the tuber has good value as vegetables in a particular locality. The BAU has developed a variety, BAU
Yam-2 (Mete Alu);Dioscoreaalata). This variety of yam is locally known as Gas Alu, GolapiAlu, Mach RangaAlu,
Pan Alu, GointaAlu and GoizaAlu.

Description of the technology

e The stems are curved and curled to the right. Both underground tuber and bulbils are produced from
Mete Alu. Tubers are white or pink in color.

e Yam is usually cultivated in tropical areas at 25-30°C temperature. Annual rainfall is 1000 mm or more is
better for a good yield. This species cannot tolerate water-logging.

e Sandy loam, loose, deep and well-drained soil is best for yam cultivation.

e Cutting of tuber or bulbils are used for propagation, the seed rate is 200-250 kg bulbil/ha and plant to
plant distance should be 2.5-3.0 m.

e |tis recommended to apply 20 ton cowdung and 2 ton ash per ha.

e The suitable time for planting is February to May, and time for harvest is October to December, when the
plant leaves turn yellow.

e During rainy season, care should be taken not to hold water at the base of the tree.
Suitable locations:
e Hilly areas and homesteads

Benefit of the technology
e Underground tuber yield is 80-100 tha, bulbil yield is 5-10 t ha* and per plant yield is 10-20 kg.
e |tis a starchy food and has medicinal value (antioxidants).

e |t can be taken as vegetables or boiled.

Figure: BAU Yam-2 (Mete Alu)

Researcher:

Dr. M. A. Rahim

Professor, Department of Horticulture,

Bangladesh Agricultural University, Mymensingh.

Mobile: 01711-854471, E-mail: marahim1956@bau.edu.bd
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BSRI Akh-47 Chewing Type Variety of Sugarcane

Introduction

In Bangladesh sugarcane (Saccharum officinarum) is grown in about 0.152 million hectares of land. Concerning
chewing type variety, Mishrimala and Gandari are mostly grown in this country. Recently the BSRI has
developed BSRI Akh-47 as a chewing type variety. This genotype had been collected from Cumilla, locally
recognized as Chandpuri Ganderi. The variety before release was subjected to quarantine test and field
evaluation. It is released as a new chewing cane variety for commercial cultivation in 2020.

Description of the technology
e Planting time is October-November.

e High and medium high lands having clay loams to |4
sandy loam with adequate irrigation and drainage %
facilities are suitable for its cultivation.

e Seed rate for conventional method is 6.5-7.0 t ha*
and for spaced transplanting (STP) it is 2-2.5 t ha™.

e Insect-pest free healthy seed should be used.

e Before plantation, setts should be treated with hot
water treatment (50°C for 3 hrs) followed by

fungicidal treatment (soaking of setts in 1%
solution of Carbendazim fungicide for 30minutes).

e Fertilizer Recommendation Guide-2018 should be
followed for calculation of fertilizer rate.

Figure: BSRI Akh-47

e During dry season, 2-3 irrigation is necessary during active growth stage.

e Earthing up should be done after top dressing of fertilizers.

e Tying of cane with bamboo stalking in August-September is necessary to protect logging.

e The crop becomes ready for marketing as chewing cane after about 10 months of planting.

Suitable locations:

e Hill tracts (Bandarban, Rangamati & Khagrachari), Noakhali, Feni, Chandpur, Gazipur, Tangail, Tangail
and Manikganj districts.

Benefit of the technology

e BSRI Akh-47 can produce around 200 t ha'cane and 2 lac ha* number of chewable cane showing 10%
higher cane yield and 14.4% higher number of chewable cane compared to BSRI Akh-42.

e This variety is moderately resistant to red rot and resistant to smut diseases.
e This cane is very soft, quite juicy and attractive in color with 10-11% sugar content.

Researcher:

Dr. Md. Anisur Rahman

Principal Scientific Officer

Breeding Division

Bangladesh Sugarcrop Research Institute

Ishwardi, Pabna.

Mobile: 01703-488606, E-mail: anisur71@yahoo.com, anisur@bsri.gov.bd
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Integrated Management of Gummosis Disease of Bael

Introduction

Bael (Aegle marmelos) is one of the edible fruits grown throughout India and in parts of Bangladesh. The
plant can survive in dry regions with minimum water requirement. Although Bael is a hardy crop, some
diseases such as bacterial shoot hole, fruit canker and gummosis are fatal and cause yield loss. Fruit cracking
is a physiological disorder of some genotypes which occurs just before ripening. More than 80% plants in
Chattogram Hill Tracts are affected by gummosis.

Description of the technology

e The bael orchard needs to be cleaned.

e Recommended dose of fertilizers (FRG-2018) for bael
cultivation should be used.

e |Irrigation should be provided to the orchard as and
when needed.

e The disease infected areas could be scooped out
using Chisel and then the scooping area should be
covered with Bordeaux paste (prepared with 1:1:10,

CuSO,: lime: water) or coaltar.

e The whole plant should be sprayed with Bordeaux
mixture (prepared with 1:1:50, CuSO,: lime: water)

three times at 10-12 days’ intervals.

: . Coal Tar+ Bordeaux mixture Bordeaux paste + Bordeaux mixture
Suitable locations treated plant of wood treated plant of wood apple at Debigo
apple at Debigonj

e Panchagarh, Dinajpur, Mymensingh, Gazipur and hilly
areas such as Rangamati, Khagrachari and Bandarban and other bael growing areas.

Benefit of the technology
e Use of pesticides is reduced with use of this technology.
e Gummosis disease is controlled by about 80 - 90%

e Bael production is significantly increased.

Researcher:

Dr. Md. Igbal Faruk

Principal Scientific Officer

Plant Pathology Division

Bangladesh Agricultural Research Institute

Joydebpur, Gazipur.

Mobile: 01963-533118, E-mail: mynul-bari@yahoo.com



\‘&ﬁaﬂ
(@ G G2 SIS TS BT GF (ST T | 2 TGgnis $F AW G AT 9327 T ({06 LIFCS AT |
IS @ I *I& T, € @PRIER @NF, TR €6 (T, Fo FIFE IR ANTHHRT @i TAGE QIR T

I B | (7 AFE 20 @6 AN @ g wired @3 e TfK | e w26t vo% Tfewn siesife
T S = |

agfes It

o TICHR AN AR~ 4TS (A |

« Tfce fqafire @ sfifire sfser @6 fce 2@ |

o T3 BICI & AP AR (4%, . [&-050) LG
FACO RS |

o DT WG TS QR B W G @IS o
AR FACS T(J |

o TS (505 (T SLCH WA (3:D:d0 Fsgreslfe i)
SR SEFSAT 2ret e (6 e =6 |

o IMINHR (d:3:¢0 psgresai ) so-33 W o@x

Disease plant

RS o 9 (T2 F40© (A |
CATR e |
o EoE, TP, 7, MAeE, Reiw qae e stwet J
it Coal Tar+ Bordeaux mixture Bordeaux paste + Bordeaux mixture
Ol 3 , QJTW, WA (ST AL AT ST | treated plant of wood treated plant of wood apple at Debigo

apple at Debigonj

eRfEw ARt
o 93 oYfE IAIEE T GRS BT ARSHITS! ST AT |
o TS @R AP @ 6T bro-50% I 1 |
o % oS AR (@0 T SEIAPTI I TS T |

" USAID JUIFAD

o> FROM THE AMERICAN PEOPLE

@ THE WORLD BANK
IBRD - IDA | 'WORLD BANK GROUP

Investing in rural people

Ministry of Agriculture



%@f ATP-2
% ﬁ’ ?g BARC Component
BARG Enhancing Agricultural Technology Generation

Bio-rational Management of Fruit Borer in Wood Apple

Introduction

Wood apple (Feroniali monia), is a minor and important fruit crop in Bangladesh. The plants are hardy with
deep penetrating root system, which makes them survive in harsh soil and climatic conditions. Caterpillar
bores into young fruits and feeds on internal contents (pulps and seeds). As a result, fruit rotting and dropping
happen. So, it is imperative to develop an environment friendly bio-rational based management approach
against fruit borer (Deudorix Isocrates) and thereby increasing the productivity of wood apple in this country.
BARI has developed bio-rational management of fruit borer in wood apple.

Description of the technology
e Fruit borer (Deudorix Isocrates) attacking wood apple can be successfully managed by the bio-rational
based management package, its salient features are as follows:
o Severely infested fruit borer affected wood apple (fruits) should be collected from the garden and
burned.

e Bio-pesticide group Spinosad (Tracer 45 SC, 0.4 ml/L of water or Success 2.5 SC, 1.2 ml/L of water should
be sprayed to the whole tree. Usually, 4-5 sprays at 7-10 days’ intervals are required in order to obtain
satisfactory results.

e Recommended dose of fertilizers (FRG-2018) for wood apple should be used.

Suitable locations:
e Barishal, Panchagarh, Raikhali, Rangamati, Gazipur and other districts of the country.

Benefit of the technology
e Fruit borer infestation in wood apple is effectively controlled through adoption of this technology.
e Production of pesticide free safe fruit is possible.
e This would play a good role in increasing wood apple production in Bangladesh.

Figure: Borer infested fruit Figure: Seriously borer infested fruit

Researcher:

Dr. Md. Kafil Uddin

Senior Scientific Officer

Entomology Division,

Bangladesh Agricultural Research Institute
Joydebpur, Gazipur.

Mobile: 01552-334879, E-mail: mkafil77@yahoo.com
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Mustard-Mungbean-T.Aus Rice-Black Gram Cropping Pattern in Madhupur Tract

Introduction

In Madhupur Tract, the land exhibits relief with slight undulation, the highlands are locally called chala land.
Soils are clay to clay loam in texture. To bring this area under year round cultivation, three upland crops and
one rice crop could be grown with short duration crops/varieties and irrigation. Continuous cultivation of
crops leds to reduce high productivity and less weed infestation. With this understanding, 4-cropping pattern
with mustard-mungbean-T. aus rice-black gram has been successfully introduced in the Madhupur Tract.

Description of the technology
e A brief description of this technology is briefly presented in a tabular form below:

Parameters Cropping pattern

Crops Mustard Mungbean T. Aus rice Blackgram

Variety BARI Sarisha-14 BARI Moog-6 BRRI dhan 48 BARI Mash-4

Seed/planting rate | 7 kg ha™ 25 kg hat 2-3 seedlings hill* 30 kg ha*

Sowing/planting Mid November Last wk of Februray | Mid May Last wk of August

time

Fertilizer rate (kg ha'?)

Urea 250 45 130 45

TSP 170 90 55 90

MoP 85 40 80 40

Gypsum 150 50 - 50

Zinc sulphate 5 - -

Intercultural Irrigation, weeding and pesticides spray need to be done as and when required. Brown

operations biomass of blackgram and mungbean after pod harvest are to be incorporated into the
soil. To increase the turn around time, the crops could be harvested at physiological
maturity, not at harvesting maturity

Harvesting time First wk of February | Last wk of April Mid August First wk of

November

Suitable locations
e Madhupur region and medium high land in other parts of the country.

Benefit of the technology
* Rice equivalent yield of the 4-cropping pattern is expected to be 14.5 t ha-1.
e The gross margin could be 385% higher than the existing Fallow-Fallow-T. Aman rice pattern.
e The benefit-cost ratio of this cropping pattern could be around 1.47.

-8

Researcher: Figure: Mustard- Mungbean — T. Aus rice at FSRD site Tengra, Sreepur, Gazipur
Dr. Muhammad Nasim

Chief Scientific Officer

Rice Farming Systems Division

Bangladesh Rice Research Institute, Joydebpur, Gazipur.

Mobile: 01815-432369, E-mail: nasimbrri@gmail.com
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Radish-Carrot-Groundnut Cropping Pattern in Padma Char

Introduction

In rainy season flood occurs in the Padma basin damages agricultural crops that limits to two crops in a year.
In charland adjacent to Ishurdi, Aus rice followed by mustard is usually grown. A three cropped cropping
pattern, Radish - Carrot - Ground nut has been developed to increase crop productivity of the Charlands.

Description of the technology
A brief description of this technology is presented in a tabular form below:

Crops Radish Carrot Groundnut

Variety Mollica (hybrid) Orange King BARI Badam-8

Sowing/spacing Broadcast Broadcast 15x30cm

Sowing/planting time Second wk of May First wk of July Second wk of October

Fertilizer rate (kg ha')

Urea 300 45 130

TSP 225 90 55

MoP 240 40 80

Gypsum 100 50 -

Zinc sulphate 13 - -

Boric acid - - 9

Intercultural operations | Weed control and irrigation need to be provided when required. Malathion spray at a
rate of 2 mL per litre could be done to control insects.

Harvest time Last week of June First week of October Second week of March

Yield (t ha?) 36 15 1.45

Suitable locations

e Padma char and other charlands.

Benefit of the technology
e Groundnut equivalent yield could be 30 t ha™.

e Due to adoption of this 3-cropping pattern it is possible to obtain 120% more benefit compared to
existing 2-croppping pattern.

Researcher: Figure: Radish Figure: Carrot Figure: Groundnut

Dr. Md. Jahangir Alam

Principal Scientific Officer

Agronomy and Farming Systems Division

Bangladesh Sugarcrop Research Institute, Ishwardi, Pabna
Mobile: 01716-229375, E-mail: alammijbsri@gmail.com
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BARG Enhancing Agricultural Technology Generation

Integrated Rice-Fish-Vegetables Cultivation in Ghers

Introduction

In Bangladesh, gher farming is spreaded over Khulna, Jashore, Gopalganj and Satkhira districts. An opportunity
exists to cultivate rice-fish-vegetables in the gher area in an integrated manner at cost effective way. Farm
wastes are used for fertilizing and feeding the fish and sludge accumulated in the pond is used for fertilizing
crops, vegetables and fruit trees grown around the pond. Nevertheless, selection of culture species (fish, rice

and vegetables) is important to harness the full benefits of the integrated system.

Description of the technology

Rice cultivation

Parameters T. Aman rice Boro rice
Variety BR10, BRRI dhan 30 & 49 BRRI dhan 28, 58 & 67

Spacing (cmxcm) 25X15 20X20

Transplanting time July-August January

Fertilizer dose (kg ha?)

Fertilizer Recommendation Guide -2018 to be followed.

Intercultural operations

Boro rice cultivation is to be done after draining out the excess water followed by fish harvesting.
Boro rice is cultivated instead of T. Aman rice in all the ghers where there is no facility to remove
excess water in monsoon and only fish is cultivated during Aman season.T. Aman rice cultivation
would be rain-fed. Generally, in the integrated rice-fish cultivation system, pest (weed, disease,
insect) infestation is much less.

Vegetables cultivation

Parameters Kharif season Rabi season
Vegetables name Pumpkin, Bottle gourd, Sponge gourd, Bitter gourd, Pumpkin, Bottle gourd, Country beans,
Yard long bean, Ladies finger, Brinjal and Indian Tomato, Turnip, Brinjal
spinach
Sowing/planting time Kharif-1: March-April November — December
Kharif-2: July-September

Fertilizer dose (kg hat)

Fertilizer Recommendation Guide -2018 is to be followed.

Intercultural operations

Trellis has to be set up as per requirement of the crop. Irrigation and pest control measures need
to be done as required.

Fish cultivation

Parameters

Management

Stocking period

March-May

Stocking density
(number/decimal)

Silver carp: 6-7, Catla: 4-5, Rohu: 5-6, Mrigal: 6-7, Thai puti: 3, Common carp: 3 and Grass carp: 2 could
be stocked in the ghers. On the basis of existing salinity level, Faissa (Parshe) and Khorkhullu: 3-6 each,
Seabasses (Coral/Bhetki): 3-4 could be stocked in the ghers. Tilapia fries: 25-30 need to be stocked for
feeding purpose of Seabasses.

Fertilizer Manure: Cowdung 500 kg, Fermented mustard oil cake: 300 kg, Urea: 75 kg, TSP: 40 kg and MoP: 40 kg
application are recommended to be applied per hectare 7-10 days prior to starting fish cultivation.

Feeding Fishes can be fed with farm made or commercial feed. Fishes has to be fed at 2-3% of the body weight.
management Urea and TSP has to be applied regularly at 50 g/dec/week to maintain natural food for fishes in ghers.

Suitable locations

e Low to medium salinity ghers in the south-western region.

Benefit of the technology

e \Vegetables could be grown on the gher dykes round the year.
e Integrated gher cultivation system facilitates maximizing the land productivity.

o Yield benefit could be achieved: 5.0-5.5 t ha™* for T. Aman ri

Researcher:
Dr. Mohammad Ibrahim
Principal Seientific Officer

A b
Figure: Rice-Fish-Vegetables Cultivation in Ghers

Rice Farming Systems Division

Bangladesh Rice Research Institute

Regional Station, BRRI, Satkhira.

Mobile: 01716-284429, E-mail: ibrahim1270@yahoo.com

ce, 6.0-7.0 t ha™ for Boro rice and 3.0-5.0 t ha™*for vegetables.
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Enhancing Agricultural Technology Generation
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Self Propelled Drum Type Carrot Washing Machine

Introduction

In Bangladesh, vegetables after harvest are usually transported to the market without washing. Vegetables
carried such a way are often infected by micro-organisms. Some traders wash vegetables in local ponds or
canals having dirty water. Sanitation is a great concern to protect the crop produce against postharvest
diseases and also to protect the consumers from food borne sickness. Washing is a good postharvest handling
operation for fruits and vegetables to remove adherences, dirtiness, latex and external pathogenic structures.
BARI has developed a Self-propelled drum type root crop washing machine which is a good intervention in
marketing hygienic carrot.

Description of the technology

The machine should be set up at a plain place. Bearing, chain-sprocket and electric line should be
checked before start.

Water tank needs to be filled out with clean water.

The dusty and dirty carrots collected from the field need to be put into the rotatory drum. Little water
should be sprayed over the carrots after 2-3 minutes of rotating drum.

After completion of washing, water circulation and machine is to stopped, lid of the drum to be opened
and carrots become ready to be taken out.

Wet carrots could be dried in open air or by ceiling fan.

Suitable locations

Carrot growing areas such as Pabna, Manikganj, Dhaka and some other districts.

Benefit of the technology

e Carrots can be washed by the machine quickly and easily.

It removes adherences, dirt and external pathogen structures.
Its washing capacity is 5 ton per hour, with a cost of 0.12 Tk per kg:

Figure: Self propelled drum type carrot washing machine

Researcher:

Dr. Md. Nurul Amin

Principal Scientific Officer

Farm Machinery and Postharvest Engineering Division
Bangladesh Agricultural Research Institute, Gazipur.
Mobile: 01717-734248, E-mail: naminbari@gmail.com
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Low Cost Chips Frying Machine

Introduction

Generally, potato chips are fried in oil at higher temperature (>150°C) which may add carcinogenic substance
‘acrylamide’ in fried chip products. Alternatively, vacuum fryer could be used where chips are fried in oil at
relatively lower temperature (100-130°C). This technology has great potential in the snacks making industry of
Bangladesh. Postharvest Technology Division, BARI has developed a low-cost vacuum frying machine. Itis very
useful for frying products of various fruits and vegetables such as jackfruit, pineapple, banana, potato, sweet
potato, carrot, papaya, taro etc.

@',

-
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Description of the technology

e Vacuum frying machine basically consists of two
units: vacuum frying unit and de-oiling unit.

e Flat with dry area needs to be selected for the device
and then it should be connected withthe electrical
line to the control panel line.

e The vacuum pump needs to be filled with 1-2 liter
condenser oil.

e The frying chamber should be filled with 15-20 liters
of oil and then the heater should be switched on and
the frying chamber should be ventilated or fully
vacuumed by turning on the vacuum pump.

e The raw sliced chips (2-5 mm) should be placed in the
sample holder of the frying unit after rising the oil
temperature to 100-1300C and then it should be
covered by the lid.

e |tisrequired to open the steam outlet valve and start the vacuum pump so that the air is fully vacuumed.

e The water line should be connected with the condenser unit and the inlet valve should be reopened by
turning off the vacuum pump when the chips are fried over by 10-20 minutes.

e The lid should be opened from the frying unit and the basket with fried chips will be taken out and then
it will be de-oiled for few minutes so that the chips become oil free.

Figure: Low cost chips frying machine

e The machine needs to be cleaned immediately after use.

Benefit of the technology
e The price of this chips frying machine is much cheaper than the imported device.
e The machine is small in size and can be easily transported to any place and be placed in a small space.
e The device is very easy to operate.
e The device can be fabricated from local workshop, thus repair and maintenance cost is minimum.
e Quality fried chips (jackfruit, pineapple, potato, banana, etc.) could be nicely prepared.

Researcher:

Md. Golam Ferdous Chowdhury

Senior Scientific Officer

Postharvest Technology Division

Bangladesh Agricultural Research Institute, Gazipur.

Mobile: 01712-271163, E-mail: ferdous613@gmail.com, ferdous.pht@bari.gov.bd
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BARG Enhancing Agricultural Technology Generation
Solar System Based Irrigation Pump

Introduction

Solar photovoltaic power production is recognized as an important part of future energy generation as it is
non-polluting, free in its availability, and is of high reliability. The farmers having 0.4 ha — 1.00 ha cultivable
vegetables land may be benefited from solar pump-based solar home systems. These technologies have
been found feasible for multipurpose use in farmers’ fields. The maximum number of the existing LLP and
STW systems for irrigation use costly diesel and those systems also require frequent repairing works
involving huge costs of spare parts and maintenance. The developed technologies require minimum repair
and maintenance and are environment friendly.

Description of the technologies
Two types of solar pump based solar home systems were developed under the project. All the required
materials for the fabrication of the solar systems are available in the local market.

e Large solar pump based solar home system "y

In the large solar pump system, four pieces of solar panel,
each of 325W, a solar pump (910 W, 48 V, 180 L/min, 51 mm
centrifugal pump) with a flow-meter, two circuit breaker, a
charge controller, a solar battery and necessary equipment
such as conductors, pipes etc. are used.
e Mini solar pump based solar home system
The mini model system requires only one piece of solar
panel (365 W), a solar pump (280 W, 24 V, 40 L/min, 25 ¥
mm centrifugal pump) with a flow-meter, one circuit &
breaker, a charge controller, a solar battery and necessary s — el 3
equipment such as COI’\dUCtOFS, pipes etc. are required. Figure. Solar system pump used in paddy field
Only one panel was found enough to supply required power to run the home appliances and the pump.
Suitable locations:
The pump can be used all over Bangladesh where the surface/ground water exists within 6.5 m from the soil
surface and 4-6 W/m?/day of solar energy is available. However, the southern region of Bangladesh has been
found very suitable for the use of these technologies.
Benefits:
* Suitable for irrigating small holdings (0.4-1.0 ha) including high value crops, such as, tomato, brinjal,
watermelon, chili etc.
e Home appliances like fans, bulbs, mobile phone chargers etc. can be run by solar panel produced electricity.
e The technology can be used for the household water supply system.

e Environment friendly and no recurrent cost is involved (cost effective), as the systems do not require
to burn any fuel that releases greenhouse gases in the atmosphere.

e The technologies, having 25 years of discounted life and minimum repair and maintenance, are highly
cost effective compared to diesel operated irrigation pumps.

e The BCR of large and mini solar pumps were found to be 1.62 and 1.42, respectively.

Researcher:

Dr. Md. Ayub Hossain

Chief Scientific Officer,

Farm Machinery and Postharvest Process Engineering Division,
Bangladesh Agricultural Research Institute, Joydebpur, Gazipur-1701,
Mobile: 01716979034, E-mail: mahossain.fmpe @gmail.com
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Solar Sased BRRI Portable Solar PV System

Introduction

Solar photovoltaic power production is recognized as an important part of the future energy generation. In
Bangladesh, the energy crisis is severe threatening economic development. Using solar system on a large
scale, energy demand can be fulfilled to some extent. In agriculture, especially in irrigation and machine use,
the fuel energy input can be reduced substantially using solar PV system. According to Biswas and Hossain
(2013), the initial cost of solar pump is higher than conventional diesel engine operated pump, but solar
pump has lower maintenance cost which makes it cost effective over years. Moreover, solar system is a
environment friendly. Although, the initial cost is high, its price is rapidly decreasing with the technological
advancement zero non-recurrent cost. The solar systme is economically viable for its multipurpose uses.

Description of the technologies

A portable solar panel based solar PV system is developed for
irrigation, thresher operation and home appliances use. The solar PV
system uses 8 panels for irrigation and 1 for home power supply. Each
panel capacity is being 330 watts. Using a portable solar PV system, 5
acres of rice can be irrigated. Home appliances like LED tube light, DC
fan and mobile charger can be used by the developed system. In

addition, the solar pump can also be used to pump water for home

s

A, 2 &
Bt TR
of paddy

water supply. The portable solar PV system has been found Frigure: Solar system based threshing machine
technically and financially profitable to farmers.

Suitable locations:
Any area based on the availability of sunlight and the availability of surface and groundwater within the
suction limit.

Benefits:

e Versatile use of portable solar panel reduces the cost of irrigation, threshing losses and overall
production cost to benefit farmers and increase agricultural production.

e The solar system will also help improve the quality of daily life of the farmers through its multifaceted
uses such as cooking, dish washing, bathing, sanitary water use etc.

e Moreover, the system being run by environmentally friendly (solar energy), can protect the
environment from pollution whereas the diesel pumps pollute environment by fossil fuel burning.

Researcher:

Dr. A.B.M Zahid Hossain

Senior Scientific Officer

Irrigation and Water Management Division,

Bangladesh Rice Research Institute, Gazipur-1701,
Mobile: 01712763359, Email: abmz_hossain@yahoo.com
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Enhancing Agricultural Technology Generation

Low Cost Ground Nut Production and Marketing System in the Char Areas Of Northern Bangladesh

Introduction

In the Northern region, especially in Rangpur, Kurigram, Lalmonirhat and Gaibandha districts, there are about 77895
hectares of char land of which 79% are cultivable. However, due to unconventional, low-value crops and sporadic
cultivation under low management, char agriculture in North Bengal is relatively lagging behind. Groundnut is one of the
selected crops in the char area out of 11 types of crops based on their suitability, profitability, local demand and farmer's
choice. River water carries sand and silt from upstream and creates vast chars. Most of the crops do not do well in this
accumulated sandy, sandy loam, or alluvial soils, but groundnuts as a legume crop can be cultivated very easily. No points
on the marketing system and its limitation or affect to farmers’ income.

Description Items : Description

Crop & Variety :  BARI Chenabadam-8

Planting method :  Line sowing 30 cm x 15 c¢cm

Time of sowing/planting :  October-November (Kartik-Agrohayon in Bengali month)

Fertilizer doses (kg ha-1) :  Urea-25; TSP-160; MOP-85; Gypsum-300; Zinc sulphate-6 and Boric acid-10 Half of urea and

other and application fertilizers should be applied at the time of last plowing before sowing seeds. The remaining
half of urea should be applied 40-45 days after sowing at the time of flowering.

Intercultural operation :  When the soil becomes hard and during flowering, earthing up the soil at the base of the

plant. Depending on the soil condition, 3-5 irrigations may be required. Fungicides such as
Autostin can be sprayed 2-3 times at 10-12 days intervals as soon as leaf spot disease appears
on the leaves.

Harvesting time :  March-April (Falgun-Choitra in Bengali month)
Yield (t ha-1) : 2.11-2.45

Suitable locations:
e Sand or silt-rich char areas of North Bengal including Kurigram and Lalmonirhat.

Benefits Profit

Gross return: Tk.189,800 ha-1, Production cost: Tk. 60,650 ha-1, Gross
margin: Tk. 11,750 ha-1. Cultivation of BARI Chinabadam-8 under
improved management increases the yield by 6-79% and net income o
by 74-77% as compared to conventional varieties and methods. e
Ensuring the use of technology will increase crop intensity and
productivity with fallow chars. Soil productivity will be maintained as a
result of root remaining in the soil after legume crop production.

Marketing System

Crop-based farming of groundnut in chars and marketing the produce
from a collection point through a local service provider (LSP) a few days
after sorting, processing, and storage can increase the farmer’s profit
by decreasing the middle-man’s activities in the whole system.

- 1

. . Figure. Ground nut cultivation in char land
Conventional practice

Farmer-Faria-Bepari-Processing Factory-Wholesaler-Retailer-Consumer.

Improved system

As food: Farmer-LSP (Collection Point) —Processing center- Whole seller- Retailer-Consumer. As Seed: Farmer - LSP
(Collection Point) - Wholesaler - Retailer - Producer Farmer. Farmers can sell their products by a 5% higher price and
consumers can purchase at a 3% lower price.

Researcher:

Dr. Md. Samim Hossain Molla

Senior Scientific Officer

On Farm Research Division

Bangladesh Agricultural Institute, Rangpur

Mobile: 01716595677, Email: samimmolla@yahoo.com
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Enhancing Agricultural Technology Generation

Rice Transplanter cum Mixed Fertilizer Applicator

Introduction

The farmers normally apply urea fertilizer as prilled form by hand broadcasting. Deep placement of urea
(either granule or prilled form) and other based fertilizer (TSP, MoP and TSP) in transplanted rice field is an
agronomically efficient and environmentally safe as compared with the traditional application method of
prilled urea. Under this condition, mixed fertilizer deep placement technology has been incorporated
(suitable for either urea alone or combination of urea, TSP, MoP and Gypsum together) to the existing
mechanical rice transplanter (walking type) without sacrificing the merit of transplanting to ensure both the
mechanized rice transplanting and fertilizer deep placement simultaneously.

Description of the technologies

e Mixed fertilizer deep placement mechanism was incorporated |
successfully in the walking and riding type with proper design of |
power transmission, fertilizer calibration, smooth dispensing
mechanism and uniform covering during operation in the field.

e Mechanical transplanting along with mixed fertilizer deep
placement (70% of the recommended dose of urea) gave
significantly higher yield compared to the mechanical and
manual transplanting along with hand broadcasting of
fertilizers.

Figure: Solar system based threohing machine of paddy

e Mechanical transplanting along with mixed fertilizer deep placement also gave higher BCR (1.41)
compared to the other two treatments (1.24 and 1.11).

e Urea fertilizer along with TSP, MoP and Gypsum fertilizer can be placed and covered in 6-8 cm soil
depth during mechanical transplanting.

e The machine capacity is 35-40 decimal/h and fuel consumption is 1.0 ~ 1.25 litter/hour.

e Transplanting and fertilizing can be done in one operation which is suitable for all over the country.

Suitable location/ecosystem
Suitable in all rice cultivable area except sandy soil.

Benefits:
e Save 30% urea fertilizer and gave about 10% higher yield of rice as well as higher BCR

e Urea loss is reduced thus protecting environment.

Researcher:

Dr. Md. Anwar Hossen

Senior Scientific Officer

FMPHT Division, BRRI, Gazipur-1701,
Cell phone no.: +880-1712675130
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T. Aman-Mustard-Patshak-Aus Profitable Cropping Pattern

Introduction

The existing cropping pattern of Mymensingh is mostly T. Aman-Fallow-Boro with lower crop productivity. To feed the
ever-growing population, reduce edible oil import, save scarce irrigation water and to meet nutritional requirements,
it needs to accommodate one or two additional crops in the existing cropping pattern of Mymensingh. The improved
cropping pattern, T. aman-Mustard-Patshak (Jute for leaf vegetable purpose)-Aus accomodates two additional crops,

mustard and patshak which increases net return by 369% and cropping intensity by 200% over the existing pattern.

Description of technologies

seeds

seeds

M:r::fggt:nt T. aman Mustard Patshak Aus
Varieties Binadhan-11 Binasarisha-9 Binapatshak-1 Binadhan-19
Seed rate (kg/ha) 30 7.5 15 30
Seed treatment 20-25 gm Noin/Provax for 10 kg of | 25 gm of Noin/Provax for 10 kg of | As like mustard As like T. Aman

Sowing/and
transplanting time

Seedling transplanting at last week
of July to last week of August with
20-25 days old seedling.

October to mid-November.

Third week of March to 3rd
week of May.

Seedling transplanting at April with
15-20 days old seedlings.

Fertilizer (kg/ha)

Urea: 150-160 kg, TSP: 110-120
kg, MOP: 50-60 kg, Gypsum: 55
and Zinc Sulphate: 5.5-6 kg.

Urea: 200-220 kg, TSP: 170-200
kg, MoP: 110-135 kg, Gypsum:
125-150 kg, Zinc sulphate: 10 kg,
Boric acid: 7.5 kg.

Urea: 50 kg, TSP: 40 kg,
MoP: 40 kg, Farm vyard
manure: 5 t/ha

Urea: 163-185 kg, TSP: 75-100 kg,
MoP: 60-80 kg, Gypsum: 66-88 kg.

Irrigation

Normally T.aman is rainfed; in
case of prolonged drought, 1-2
supplementary irrigation may be
required.

The 1st irrigation at 20-25 days
after seed germination and the
second irrigation should be after
flowering, if necessary.

No need to irrigate but if

the soil becomes dry then
one irrigation may be
applied.

Normally cultivated in rainfed
condition. In case of extreme
drought, 1-2 irrigation can be given
at tillering and panicle initiation stages.

Weeding and mulching

Weeding with the help of hoe or
manually followed by mulching.

Weeds at 15-20 days of seedling
growth along with extra seedlings
being thinned.

One hand weeding followed
by mulching for loosening
the soil.

Weed control should be done
manually followed by mulching.
Virtaco may be used to control the

Pest management

In case of stem borer Marshal 6 G
can be used. Folicure may be used
for infestation of sheath blight or
leaf blight at the rate of 200 ml
fungicide for per acre.

Spray 2-3 gm of Rovral-50WP/
litre water for 3-4 times in 8-10
days interval may be required to
control leaf and pod blight

Yellow mosaic disease can
be seen on some plant. In
that case infected plants
should be pulled out.

infestation of leafhoppers and
leaf-rolling insects and to control
blast Trooper/Nativo should be
applied at 180 gm per acre.

Duration (days)

Binadhan-11: 110-115

Binasarisha-9: 80-84

30-40

95-105

Yield (t/ha)

Binadhan-11: 5.0-5.5

Binasarisha-9: 1.70

3.0-3.5

4.5-5.0

T. Aman (Binadhan-11)

Suitable location

Mustard (Binasarisha-9)
Figure. Four crops-based cropping patterns

e All upazillas of Mymensingh and all over the country having medium to medium high land, sandy loam and clay
loam soil and same climatic codition.

Benefits:

¢ Increase cropping intensity (200%).
e Net return increased 369 % over existing pattern due to incorporation of two extra crops and shifting of Boro rice by Aus rice.
e BCR for four crops is 1.82 while 1.23 for existing cropping pattern.

¢ Irrigation water is saves due to cultivation of Aus rice instead of Boro rice.

Researcher:

Dr. Shamima Begum

Senior Scientific Officer
Bangladesh Institute of Nuclear Agriculture, BAU Campus, Mymensingh-2202,
Mobile: 01711947179, E-mail: shamimaaredbina@gmail.com
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BARG Enhancing Agricultural Technology Generation

Novel Plant Growth Promoting (PGR) Bacterial and Fungal Bio-Pesticides for

Sustainable Management of Rice Bacterial Blight

Introduction

Rice (Oryza sativa L.) is the top major cereal in the country in terms of its acreage and production.
Bangladesh ranked 3rd with regards to rice production globally. Although the country has achieved food
sufficiency natural disasters and the outbreak of emerging pests and diseases puts some challenges to the
food self-sufficiency of the country. Among the diseases, Bacterial Blight (BB) is caused by Xanthomonas
oryzae pv. oryzae (Xoo) has emerged as one of the important threats to rice production due to the intensive
use of high-yielding nitrogen-responsive rice varieties. Bacterial Blight (BB) is caused by Xanthomonas
oryzaepv. oryzae (Xoo) is considered the most destructive rice disease (Latif et al. 2011) and it causes
considerable yield losses of around 30-50% depending on the outbreak (Shahjahan 1993). None of the
control measures viz. host resistance, cultural and chemical was found effective due to dynamic change of
the Xoo population and variation in regional BB outbreaks. There is no bactericide available to control rice
BB. Therefore, it is mandatory to develop new sustainable alternatives. The purpose of the development of
this technology is to minimize the yield losses through sustainable management of rice BB, especially in
modern varieties, and to maximize the rice yield through the use of plant growth promoting rhizobacteria
(PGPR) and fungi-based biopesticides with a view to sustaining the country’s food sufficiency.

Description of technology

e Plant growth-promoting rhizobacteria (PGPR) and fungi
are now considered the best option in developing new
biological pesticides for the sustainable management of
BB (Yasmin et al. 2016).

e Four potential bacterial viz. BAU Biopesticide BB-1, BAU
Biopesticide BB-2, BAU Biopesticide BB-3, and BAU
Biopesticide BB-4 and four potential fungal viz. BAU
Trichopesticde BB-5, BAU Trichopesticide BB-6, BAU
Trichopesticide BB-7, and BAU Trichopesticide BB-8 have
been developed to reduce BB severity and thus
increased rice y|e|d by 10 to 30% through seed F/gure BAUdeve/opedBlopeshctdeforcontro///ng;B_txterlaIBI/ght
treatment and foliar application. disease

Suitable location
The technology is suitable for application in all 30 Agro-Ecological Zones (AEZs) of Bangladesh.

Benefits
e These bacterial and fungal biopesticides are potentially effective in reducing BB severity and increasing
rice yield.
e The technology will certainly contribute to ensuring food security in the country.

e There is no potential risk or negative impact of the technology on human health, animals, and the
environment.

Researcher
Dr. Md. Rashidul Islam
Professor
Plant Bacteriology and Biotechnology Laboratory
Department of Plant Pathology,
Bangladesh Agricultural University (BAU), Mymensingh.
Email: rashidul.islam@bau.edu.bd, Mobile No.:01741112529
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BARG Enhancing Agricultural Technology Generation
Energy Dense Rice Biscuit

Introduction

Grain Quality and Nutrition Division (GQND) of Bangladesh Rice Research Institute (BRRI) has developed a
low-cost, safe, and nutritious rice-based bakery product which is suitable for the Bangladeshi population,
especially children. Energy-dense rice biscuit (EDRB) is energy dense (ED:5.2) and can generate 515 kcal of
energy per 100g of serving. Since EDRB is a dry bakery food item with high nutritional value, it can potentially
be used in the disaster management program and school feeding nutrition program in Bangladesh to
minimize malnutrition.

Description

Rice-based products are formulated with several ingredients including rice flour, ground sagu powder,
sugar, skimmed milk, egg, vanilla essence and extract of aloe vera as a lubricating agent, butter, yeast
powder, Rice Bran QOil (RBO), and vegetable edible oil. Its moisture content is 3.6%. This product is free of
heavy metals such as Arsenic, Lead, Cadmium, and Nickel.

Suitable location

o All wheat-based bakery industries of Bangladesh can potentially use rice-based technology.Benefits

Benefits
e Since rice does not contain any gluten protein, so there is no hypersensitive reaction in the human
body.
e This particular product is suitable for children, especially autistic children and old age people.
e EDRB is energy dense bakery food product and it can generate 515 kcal per 100g serving.
e EDRB can potentially be used in school feeding nutrition programs and disaster management including
refugee crisis, flood, or cyclone-related emergency relief operation programs to mitigate malnutrition

and emergency response of energy-dense dry food as supplements.

Researcher
Dr. Muhammad Ali Siddiquee
Chief Scientific Officer and Head, Grain Quality and Nutrition Division,
Bangladesh Rice Research Institute, Gazipur.
Mobile: 01711685653, E-mail: head.ggn@brri.gov.bd,
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8ARC Enhancing Agricultural Technology Generation

Commercial Ripening of Matured Fruits and Vegetables using Ethylene Gas

Introduction

Mango, banana, pineapple, papaya, jackfruit, and tomato are high-value agricultural commodities in Bangladesh.
Those crops are marketed in large quantities in the peak season. That product is harvested following the maturity
stage of the particular product. Sometimes in order to get more profit, the farmers and traders harvest their produce
in the immature stage and apply some harmful chemicals to speed up ripening which is not in accordance with science
and can cause harm to the human body. They are completely ignorant of what amount of recommended chemicals
should be used at a mature stage of fruit ripening and how much chemical residue is left in the product due to
unscrupulous use. Studies from different periods have shown that the most widely used chemicals in fruit ripening are
Ethephon, Ethrel, Ripen-15, Tomtom, Riser, C-Queen, etc.

Ethephon is a plant growth regulator whose chemical composition is 2-chloroethyl phosphonic acid. Research results
have shown that a high concentration of ethephon application assists to produce ethylene gas, which accelerates in
faster ripening of climacteric fruits. Ethylene gas is emitted in contact with water. When the matured fruit/vegetable
is immersed in an aqueous solution of ethephon, it enters the cell, emits ethylene gas, and accelerates the ripening
process of the fruit. But direct ethephon application is not internationally recognized. Ethylene gas is used in many
countries of the world to ripen fruits commercially which is acceptable. An appropriate concentration of ethylene gas
is applied to the mature (not ripen) fruit according to the distance of transport so that the residue of the applied
ethylene gas in the fruit is below the maximum residue level (MRL). Postharvest Technology Division of Bangladesh
Agricultural Research Institute (BARI) has evaluated the effectiveness of different concentrations of ethylene gas that
accelerates the process of fruit ripening on the postharvest quality attributes of the product and has determined
standard application methods.

Description

e Matured fruits/vegetables have to select, wash them under running water and dry in the open air.

e Fruits/vegetables should be taken in plastic crates or cartons and kept in the ripening room and well covered
with tarpaulin or thick polythene.

e Temperature and ethylene measuring sensor must be carefully placed in the plastic crates or cartons and then
the door of the ripening room will be closed.

e Room temperature (citrus fruit: 25-290C, mango: 28-290C and tomato: 18-200C), humidity (80-95%), and
ethylene concentration (citrus fruit: 5-9 ppm; mango and tomato: 150-200 ppm) will be selected and monitored
by computer controlled software.

e When an appropriate concentration of ethylene gas is applied in the ripening chamber, the surface color
changes within 24-72 hrs. Depending on the type of commaodity, i.e. the chlorophyll in the upper layer is broken
down and carotenoids are produced.

e The commodity should be taken out of the ripening chamber and kept at ambient temperature for 24-48 hrs.

Suitable location
e This technology is applicable to ripe matured fruits/vegetables around the country

Benefits
e Appropriate concentration of C2H4 gas can be used to mature fruits and vegetables ripening as per the customer
demand.
e There is no difference in the taste and flavor of properly ripened fruits which assists to achieve consumers’
confidence.
e Uniformly ripened fruits and vegetables exhibit lucrative color and play an important role in food and nutritional
security in the absence of harmful contaminants.

Researcher

Md. Hafizul Haque Khan,

Chief Scientific Officer

Postharvest Technology Division

Bangladesh Agricultural Research Institute, Gazipur.

E-mail: mhhkhan.bari@gmail.com, hafiz_hkhan@yahoo.com, Mobile: 01556631691
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BARG Enhancing Agricultural Technology Generation

Integrated Fertilizer, Insect and Disease Management in Coconut

Introduction
Coconut is a high-value crop in Bangladesh. It gives coconut oil, coconut milk as well as mineral (mainly
potassium) enriched water. Fertilizer management has a great role in coconut yield and quality. Coconut
palms require an adequate amount of nutrients (nitrogen, phosphorus, potassium, sulphur, zinc, and boron)
for their growth, flowering, fruit set, regular fruit-bearing, and higher yield. A serious pest in coconut Rugose
spiraling whitefly (Aleurodicusrugioperculatus) was first identified in Jashore in 2019. This pest damages the
plants by sucking sap from leaves and thus causes stress to the plant. Devasting diseases Root wilt is caused
by a phytoplasma, gray leaf spot caused by Pestalotiapalmarum, leaf rot caused by a number of fungi
(Colletotrichum, Fusarium, Curvularia) and bud rot caused by Phytophthorapalmivora are more common
diseases of coconut.
Description of the technology

e Fertilizer management

e Fertilizer should be applied every year at a rate of Ureal220-1465 g/plant, TSP 625-750 g/plant, MoP
2500-3000 g/plant, Gypsum 495-580 g/plant, Zinc sulphate74-90 g/plant, Boric acid 36-44 g/plant)
and Cowdung 20 kg/plant for 15 years and above old plants.

e Fifty percent of Urea, TSP, and MOP need to be applied in September/October and the rest amount
of the fertilizers be applied in April/May. Gypsum, Boric acid, Zinc sulphate and cowdung are to be
applied as a blanket dose in September/October. Before using fertilizer, plants need to be cleaned.

e Fertilizers along with cowdung are to be applied following the circular basin method 1.0m away from
the base of the palm. The fertilizer could be mixed with the soil of about 0.8m area around the palm
and light irrigation has to be dispensed. Four times irrigation at an interval of 10 days starting from
bud break or primordial initiation should be done. Dead and old twigs need to be cut off.

e Pest (Rugose Spiraling Whitefly) Management

e Severely infested coconut leaves along with adults and nymphs of whitefly should be cut, removed,
and burned.

e Rotation spraying of chemical insecticide Acetamiprid (e.g. Tundra 20SP, Platinum 20SP) @ 1g/L
water and biopesticideFizimite or Bioclean @ of 1ml/L water at 15-day intervals needs to be done.
Usually, 2-3 sprays are required to obtain satisfactory results.

e Disease (Rot Wilt, Gray Leaf Spot, and Bud Rot) Management

e Two times sanitation, one in May and another in October, should be done.

e Spraying of Autostin (canbendazim) @ 2 g/l water two times at 15-day intervals ( to control gray leaf
spot) and Secure @ 2 g/l water 2 times at 15-day intervals (to control bud rot disease) are
recommended.

Suitable location
e Coasts and other areas of Bangladesh.

The benefit of the technology
e Nut yield (number of nuts/plant) would be improved.
e Amount of water in green coconut would be increased.
e Substantially reduce the infestation of rugose spiraling whitefly.
e Gray leaf spot and bud rot diseases of coconut would be controlled.
* Income and livelihood of the coconut farmers would be improved.

Researcher

Dr. Md. Jillur Rahman Dr. Nirmol Chandra Datta Dr. Md. Mynul Islam

Principal Scientific Officer Chief Scientific Officer Senior Scientific Officer

Pomology Division Entomology Division Plant Pathology Division

Bangladesh Agricultural Research Institute  Bangladesh Agricultural Research Institute ~ Bangladesh Agricultural Research Institute
Mobil. 01715-082555, Email Mobil. 01794-714560 Mobil. 01783-581022

jillurhrc@gmail.com Email. nkdutta83@yahoo.com Email. mynul_bari@yahoo.com
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