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Preface

Tea cultivation in Bangladesh is increasingly threatened by prolonged periods of
drought, which pose significant challenges to both the productivity and quality of
tea. Drought profoundly impacts tea cultivation by imposing severe physiological
stress on tea plants due to water deficiency, leading to wilting, reduced leaf size,
stunted growth and impaired nutrient uptake which collectively diminish plant
health and productivity.This results in drastically reduced yields and a decline in the
quality of tea leaves, directly impacting the economic viability of tea estates.

Addressing these issues necessitates a comprehensive approach involvinguse of
drought-resistant tea cultivars, efficient water management practices, soil
conservation techniques such as mulching and the use of cover crops, sustainable
agricultural practices and robust policy support alongside community engagement
to build resilience against the adverse effects of drought.

This circular is an endeavor to address the present issue of drought in the context of
tea cultivation in Bangladesh. It aims to provide a detailed framework for
understanding, mitigating and managing the adverse effects of drought on tea
plantations. Drawing from local experiences, scientific research and innovative
practices, this guide seeks to equip tea growers and stakeholders with the necessary
tools and knowledge to combat drought effectively.

By compiling insights from the latest research, field studies, and expert
recommendations, this circular aims to serve as a comprehensive resource for tea
growers, agricultural advisors, policymakers and other stakeholders in Bangladesh.
It underscores the necessity of proactive and adaptive measures to ensure the
resilience and sustainability of the tea industry in the face of climatic challenges.

I hope this circular will guide the tea-growing community in Bangladesh towards
more resilient and sustainable practices, ensuring that the tea industry continues to
thrive even amid the challenges posed by drought.

(Major General Md. Ashraful Islam, ndc, psc)

Chairman, Bangladesh Tea Board



Bangladesh Tea Research Institute
(An organ of Bangladesh Tea Board)
Srimangal, Moulvibazar.

Sustainable Drought Management
(Management before drought, onset drought and after drought)

Drought is a natural phenomenon that cannot be prevented. However, with proper
management, the adverse effects of drought can be reduced to some extent. Tea
plantations have been suffering from severe and prolonged drought in recent years.
The tea plantations of greater Sylhet, Chittagong and northern areas have
experienced a second phase of prolonged drought, especially in early March and
early April, in previous years, especially in early 2023, what we call second drought.
At this time there is intense heat which lasts till the first week of May. In this year
2024 too, between 10-12th of March and April, Balishira, Monu-doloi, Lungla, Juri,
North Sylhet and Luskerpore valley received 3-4 inches of rainfall on an average, but
then the rainfall stopped completely till 30th of April. Currently, the temperature is
37 to 38 degrees Celsius every day, which in some cases increases to 40 to 42 degrees
Celsius.

Avoiding drought by improving the morpho-physiological process of the plant:

a) Drought management by increasing the rate of photosynthesis: The higher
the dry matter production rate of the clone, the more drought tolerant the
clone. Generally, Monipuri Agrotype with dark green leaf color showed
higher Absolute Growth Rate (AGR, g day-1), Relative Growth Rate (RGR,
mg g-1 day-1) and Net Assimilation Rate (NAR, mg dm-2 day-1) during
drought. Therefore, the varieties such as BT2, BT4, BT7, BT11, BT12, BT21 can
be cultivated indrought-prone areas.

b) Drought avoidance by planting clones with low rate of transpiration loss:
Those clones that have low rate of transpiration loss are drought tolerant. In
this case, China Agrotype, Hybrid1 (BT4, BT8) and Hybrid2 (BT2, BT11, BT17,
BT21) have smaller leaf size and relatively less total water loss. Also,
comparatively diploid type cultivars with higher cuticle thickness (BT21)
have less water loss and can be cultivated in drought prone areas.

c¢) Drought management by increasing water use efficiency: Tea is a diploid
plant with chromosome number 2n = 30, but in nature, there is triploid
(3n=40), tetraploid (4n= 60) and Hexaploid (6n=90) Agrotype is also there.
The higher the chromosome number, the more cushion type the leaves of the
agrotypes and the cuticle layer is thicker. As a result, the leaf turgidity is
higher, the leaves remain alive, and less dry in drought. Only thesetypes of
clones can be grown in drought-prone areas. It should be noted that the yield
of the clones (Triploid and Tetraploid) is limited. Water use capacity = weight
of dry matter / total amount of water transpiration through the leaves (WUE
= Weight of dry matter / Transpiration), 200-1000 liters of water are
transpired by the leaves to produce 1 kg of dry matter (1Kg Drymatter- >200-
1000 Liter water Transpiration)



d)

Chlorophyll Stability Index (CSI%): During drought, those plants that use
less chlorophyll, those varieties are drought tolerant. The more stable the
chlorophyll, = more  hardier the plant. So  the  cultivars
(B/8/93>BT2>BT12>BT4>BT23>BT21) can be cultivated in drought-prone
areas.

Relative Leaf Water Content (RWC%): During the drought period, those
varieties that have relatively high water retention capacity i.e. relative leaf
water content (RWC%) (B/8/93>BT4>BT23>BT21) are drought tolerant, so
the mentioned varieties should be cultivated in drought-prone areas.

Proline content: The more proline (umol g-1 fresh weight) the plant produces
in drought, the more drought-tolerant the plant is. Therefore, the clones
(Testclone B/8/93>BT2>BT4>BT23>BT21) can be considered for cultivation
in drought-prone areas.

Leaf Water Potential (LWP): The less negative the unit (bar) of leaf water
potential, the more drought tolerant the plants are. The clones will be suitable
for cultivation in drought-prone areas.

Reducing sugar: The varieties thatare more capable of producing reducing
sugar (Reducing sugar-ppm) in drought, those varieties are more tolerant to
drought. For this reason, these varieties can be specially considered for
planting in drought-prone areas.

Evenness of flush: All those clones that have balanced growth of flush shoots
during the drought season are mainly due to the desired amount of
polyphenol, the main component of tea. The plants that are high in
polyphenols are naturally drought tolerant. Varieties with similar
characteristics can be grown in drought-prone areas.

Speedy recovery after pruning: After pruning, the new shoots of the clones
show rapid recovery, are less susceptible to drought, and can be planted in
drought-prone areas.

High rate of oxidation of the shoots: Generally, those clones which have
huge amounts of polyphenols have a fast and normal oxidation. Rapid
oxidation is an indicator of good tea due to the presence of polyphenols
which is an indicator of drought tolerance.

Pigmentation of petiole: The presence of chlorophyll A and B, carotene and
xanthophyll pigment in petiole is a good indicator of tea quality. The
presence of polyphenols is the reason for this good quality which is also an
indicator of drought tolerance.

Number of pubescence in leaf buds and first leaves: The higher number of
pubescence in leaf buds and first leaves increases the strength, briskness,
depth and brightness of tea. The higher number of pubescence was found
due to the presence of a sufficient supply of seven types of antioxidants.
Adequate presence of antioxidants is indicative of drought resistance.
Agrotypes: A total of eight types of tea agrotypes are available in nature,
namely: China, Manipuri, Burma, Lusai, Assam, Hybridl, Hybrid2 and
Hybrid3. Among them, Manipuri agrotypes with dark green leaf color are
naturally drought resistant. Therefore, drought can be avoided by planting
the agrotypes such as Hybridl (BT4), Hybrid2 (BT2, BT11, BT17, BT21) and



Hybrid3 (BT7, BT12) and test clone B/8/93 (Hybrid 2) in drought-prone
areas.

0) Minimum rate of Banjee (Absence of tendency to dormancy): Even during
the drought period, the rapid breaking of dormancy and sprouting of two-
and-a-half leaves and three-and-a-half leaves are indicative of drought

resistance. The sequence of clones with the lowest rate of Banjee was: BT2 >
BT4 > BT8 > BT21 > BT23.

Drought management using shade trees:

Shades play an important role in tea production in the climate of Bangladesh. It
protects the tea plant from excessive heat and radiation. Shade reduces evaporation
loss from soil and transpiration loss from plants through leaves, also helps reduce
wind speed. Temperature of 18 to 29 degrees Celsius is ideal for normal growth of
tea plants. If the temperature is above 32 degrees Celsius, the process of
photosynthesis (Rate of photosynthesis) i.e. production of dry matter is somewhat
hindered. If the temperature is above 37 degrees Celsius, there is an adverse effect on
the formation of dry matter, if the temperature is 42 degrees Celsius and above, the
plant cannot produce dry matter in the process of photosynthesis. In this case, if
there is an ideal shade in the tea gardens, the shade can reduce the temperature of
the leaves from 9 to 13 degrees Celsius from the ambient temperature. That's why
the phrase "No shade no tea" applies to the natural climate of Bangladesh. That’s
why, shade is essential for setting up a tea garden. That is why it is said that
immediately after planting tea seedlings, temporary, semi-permanent and
permanent shade trees should be planted which are described as follows-

(i) Temporary shade: Row inter Row as green crop leguminous crops Bogamedla or
Crotolaria should be sown. However, due to the lodging tendency of Crotolaria,
‘Bogamedla’ is the first preferred green crop. The main purpose of planting green
crops is to increase the organic matter status of the soil by mixing green crop foliage
with soil by ‘Lopping & Thinning’. Which is a significant way to avoid drought.

(ii) Semi permanent shade:Indigoferra teysmanii should be planted 10 feet apart as
semi-permanent shade. Indigofera being a legume can fix bio-nitrogen with the help
of Rhizobium bacteria and increase soil nutrients. In addition, indigofera attach a
large amount of foliage to the soil.

(iii) Permanent shade: As permanent shade (a) Albizzia odoratissima, (b) Albizzia
sinensis, (c) Albizzia lebbek, and (d) Deris robusta should be planted. Being a
leguminous crop mentioned above, rhizobium binds bio-nitrogen with the help of
rhizobium bacteria and increases soil nutrients. In addition, the above-mentioned
shade species have a large number of leafy scissor branches and pods attached to the
soil. In this way, drought can be permanently dealt with in a sustainable manner.
Shade lowers leaf temperature by 9-13 degrees Celsius.

Condition Ambient Temperature Leaf Temperature
No Shade 30-32°C 40-45°C
Shade 30-320C 31-320C




Randomly collected leaves, twigs and pods from nine locations of three types of
shade trees, collected from each square meter area, showed that shade added five
tons of organic matter per hectare per year.

Effect of shade on total available water (mm)

Condition Depth (cm)
0-15(cm) 15-30(cm)
No shade 7.8 available water (mm) 4.9 available water (mm)
Shade (6m x2m) 8.5" 74"
Shade (3mx2m) 9.7" 12.4"

Drought management by increasing soil moisture:

The plant growth rate was found maximum when the soil moisture content is 60 to
70 percent. As a result, it is possible to harvest about 70% of the total yield of tea in
June, July, August and September in the climate of Bangladesh. In 32-36 percent of
soil moisture and field capacity, the plant has its main (Macronutrients such as C, H,
O, N, P, K, Ca, Mg and S) and secondary (Micronutrients such as Fe, Cu, Zn, Mo, B
and Cl) nutrients can be easily taken up from the soil. Then, as the soil moisture
decreases, the plant cannot absorb its nutrients normally.

If the soil moisture is 30%, which is called mild stress, the soil nutrient is slightly
available for plants. If the soil moisture is 24%, which is called moderate stress, the
soil nutrient is not available for the plant (Partially unavailable), and the leaves
become pale yellow. If the soil moisture is 18% or below, the plant experiences
severe drought. No food material can be absorbed from the soil, in which the soil
nutrient is not in an unavailable form for plants. At some point, the plant dies due to
lack of water and nutrients. If there is an ideal shade in the tea plantation, the
thickness of the fallen leaves from the shade is two and a half to four and a half
centimeters, it can increase the soil moisture of the tea plantation by ten to twelve
percent. Shade reduces direct water loss from the soil or evaporation, which is called
evaporation loss. Plants also lose water through leaves which is called transpiration
loss. A good quality shade reduces the loss of water through the transpiration
process. Besides, the water-holding capacity of the soil can be increased by adding
organic matter to the soil.

Determining the amount of irrigation water during the dry season:

(1) The approximate rate of irrigation water application in the tea field depends on
the slope of the ground and textural class.

Table: Rate of irrigation water application in mm/ hour under different slopes

Soil Texural Ground slope

Class 0-5 % slope 5-8% slope 8-12% slope 12-16% slope
Loamy sand 20 (mm/ hour) | 18 (mm/ hour) | 15 (mm/ hour) | 10 (mm/ hour)
Sandy loam 13" 10" 8" 6"

Silt Loam 10" 9" 7" 5"

Clay loam 8" 6" 5" 4"

If the slope of the hill is relatively steep, the irrigation time should be increased and
the amount of water should be reduced. It avoids leaching loss. Soil is the storehouse




of water, storing capacity depends on (i) soil texture, (ii) Soil structure, (iii) organic
matter, (iv) type of clay

In the case of sandy loam soil, the amount of water required to completely moisten
the soil, and how much water to irrigate can be calculated by following the formula
below (for example, 40 liters of water is required to moisten 100 kg of soil), the (40
liters) soil moisture is 36% (14.4 liters), 30 % (12 L), 24% (9 L), and 18% (7.2 L)-

The exact soil moisture can be determined by the formula y= a+bx = 3.4+0.0219x
during drought (y= soil moisture, x= neutron probe count, a= intercept/constant, b=
slope). For example, (i) Number of neutron probe count at 36% soil moisture level
will be approximately 1489 (ii) Number of neutron probe count at 30% soil moisture
level will be approximately 1215 (iii) Number of neutron probe count at 24% soil
moisture level will be approximately 941 (iv) 18% The number of neutron probe
count at the soil moisture level will be approximately 667.

Drought management by practicing standard pruning operations before the onset
of drought:

Generally, if there are more leaves in the plant, the amount of water lost in the
process of transpiration is high. That is why the amount of water lost in the process
of transpiration is high because of the large number of leaves in tea plants when
unpruned (untouched), Light Skiffed and LOS (Level of Skiff) sections. As a result,
unpruned and lightly pruned tea plantations are more susceptible to drought.
Therefore, the drought-prone sections of tea plantations in the respective gardens
should be followed by LP-DSK-MSK pruning cycle of three years. It is possible to
protect tea growers by avoiding drought.

Estates that follow the LP-LSK-DSK-MSK pruning cycle are scheduled for deep skiff
in the 3rd year but re-light skiff (LSK), since the maintenance foliage existing in the
bush for two years has more leaves that are 18 months old or more, the bushes die
quickly in drought, which has an adverse effect on the yield, the bushes become
broom-like, and subsequently it becomes difficult to maintain the tea plant.

Drought management by adding new leaves to Maintenance Foliage:

The capacity to produce dry matter in the photosynthesis process of leaves of 6
months or less is very high. The leaves of the plant are fully functional from six to
eighteen months after they are fully developed. After that, as the age increases, the
ability of the leaves to produce dry matter in the process of photosynthesis
decreases. Abscisic acid content increases in older leaves. As a result, the new leaves
of plants work as a source to produce food, but the old leaves take the food made by
the new leaves to survive, the old leaves act as a sink, and at one point the old leaves
become an additional burden for the plant. Hence the four-year LP-DS-MS-LS
pruning cycle is very important to follow correctly:

(i) Tipping should be done by leaving five new leaves in the LP pruning year (LP
year).

(ii) Tipping by leaving three new leaves in the DSK year.

(iii) Tipping should be done by leaving two new leaves in the MSK year.

(iv) Tipping should be done by leaving a new leaf in the LSK year.



Thus we have to keep the maintenance foliage of the bush at the ideal level. For this
reason, the shoot coming to the tipping height should be urgently broken down and
plucked every 6-7 days during the month of March-April. We must be careful that
"tipping" does not mean plucking leaves from the bush, but rather allowing the plant
to produce an ideal bush, i.e. providing enough new leaves on the bush to produce
an ideal bush. For this reason, the shoot coming to the tipping height should be
collected rapidly at intervals of 6 to 7 days. This will create the maximum number of
plucking points for the entire year. Hard plucking like ‘janam” plucking and ‘fish’
leaf plucking should always be preferred to avoid drought. During the dry season,
when the drought worsens, bushy Banjee naturally occurs. When hard Banjee s are
formed, there is less water in the leaves, so the amount of water lost in the process of
transpiration is less. As a result, if the drought becomes severe, it is better not to
pluck the Banjee shoots and it is better not to choose hard Banjee s.

Avoid drought by applying two percent muriate of potash (MoP) fertilizer as a
foliar:

Potassium solution reduces transpiration loss and increases the water use efficiency
of tea plants in adverse conditions. It also helps in maintaining leaf turgidity. When
the rain-water stops in November, the leaves of the tea bushes start turning pale and
yellow due to lack of water to absorb the nutrients, just then every 15 days
(fortnightly intervals) muriate of potash two percent or 4 kg in 200 liters of water
should be used as foliar. MoP fertilizer can be prepared as a foliar application. In this
foliar, as the pores in the leaves are closed by the foliar solution, the leaf turgidity is
maintained and the leaves remain alive and fresh. Less water loss through the leaves
is a significant factor in the survival of plant leaves. Application of muriate of potash
as foliar in the scorching sun has a burning effect. For this, a mixed solution of
muriate of potash must be sprayed as foliar before 11 am or after 3 pm. It should be
noted that muriate of potash should be applied foliarly on the old mother leaves
after picking the pickable shoots. Under no circumstances should potash be applied
as foliar to new shoots and new leaves, as this may cause scorching of young shoots.
MoP foliar can be applied every 15 days when leaves turn pale yellow due to
drought in November and December.

Drought management by avoiding fertilizer broadcasting during drought

If a plant is under any stress condition or facing severe drought, the application of
fertilizers in broadcast method should be avoided. Because the concentration of
nutrients in the soil and the concentration of moisture in the soil is high, the cell sap
can be released from the plants and added to the soil in the process of exo-osmosis. It
can even lead to the death of the plant. However, such severe effect of drought has
not been seen in our country yet.

Drought management by using stems and pruning litter as mulch material:

After pruning tea plants, the practice of keeping pruning litters, stems and leaves in
the tea section to increase soil moisture is a widely used practice by tea garden
owners, planters and managers. Soil organic matter can be increased by using
pruning litters, twigs and leaves. It increases the water-holding capacity of the soil.



As a result, soil moisture also increases. However, it is better to remove the thick
branches which are not decomposed after the pruning litters and leaves fall from the
branches, because there is a possibility of termite and disease infestation.

Drought management through mulching of soil surface:

During drought, especially in the upper layers of new tea plantations, forking the
soil surface can greatly reduce the amount of water that evaporates from the soil.
Drought can also be easily dealt with in this way.

Drought management by creating contour drains and contour paths:

Two feet deep and one-foot wide drains should be made towards the slope of the hill
at certain distances. The drains should be made at a distance of 5-10 feet and 2-3 feet
apart to form a pocket system. Drought can be avoided by seasonal water
conservation. It accumulates seepage water and run-off water and keeps the hot
slope cool. Due to siltation in the contour pockets, slopes remain naturally cool. Pits
help to collect rain-water, which is beneficial during droughts. Sometimes the
sediments from the pits have to be collected with a spade and spread inside the
section and the pits have to be empty.

Management of drought through slope culture:

In our country, most of the tea is currently growing in the hilly areas of Sylhet and
Chittagong region. South facing slopes are always known as hot slopes. North facing
slopes are usually cold slope. West facing slopes are partially heated. Since the south
facing slopes are hot, closure spacing i.e. 4.5 meters should be used to establish
shade tree. Since the north facing slopes are cold, larger spacing (9 meters) can be
used for shade tree plantation. On plains and east-west slopes of the hills, it is
possible to deal with drought by planting shade trees at intervals of 6 meters.

Drought management through early planting:

The areas which are very hilly, very drought-prone and rocky as well as it is not
possible to raise tea plants, in all those areas it is possible to establish a tea
plantations by early planting between May and June. In this case, tea seedlings
should be planted in the pit with two to two and a half kg of decomposed cow dung,
30 grams of TSP and 15 grams of MoP fertilizer. The jungle should be well uprooted,
leveled and dressed. It is possible to establish tea gardens well even on very high
gravelly, very sandy, drought-prone high hills by following this technique. In this
case, it is strongly recommended to follow all agronomic practices recommended by
BTRI.

Establishing tea plantations in very drought-prone, too-high tillah and rocky hills:
Only those areas of the tea garden which are very high hills, very drought-prone and
rocky and it is not possible to raise tea plant in any way, in those areas, early
planting should be done from May to June and no pruning should be done for the
next 30 months from the time of planting. It should be kept untouched (unpruned).
It should be noted that, during the tipping and plucking period (thirty months) leaf
plucking should be continued at a height of 24 inches. The objective is to ensure the



desired number of plants in section. Later, after 30 months in the pruning season,
multi stemmer should be decentred at 6-9 inches and single stemmer should be
broken.The rest of the stems should be FFP1 (Frame formation pruning 1) pruned at
16 inches. In each case, leaves should be plucked at 24 inches. After this the third
year should be skiffed at 22 inches and leaves should be plucked at 24 inches. In the
fourth year, FFP2 (Frame formation pruning 2) should be done at 18 inches and
leaves should be plucked at 28 inches. In the fifth year plants should be skiffed at 28
inches and leaves should be plucked at 30 inches.

Later from the sixth year, mature tea should be pruned by following the BTRI
standard pruning cycle. In this way, it is possible to bring the very high stony
drought-prone areas of the garden under tea cultivation with great efficiency. It is
noted that, this system is only applicable to drought-prone rocky high hills. The
remaining 90-95 percent of the garden should be cultivated in the currently used
scientific method of tea cultivation. It should be remembered that tea cultivation is a
very scientific process as tea is one of the most scientific crops. Therefore, it would be
advisable to establish tea garden using widely used scientific methods approved by
BTRI.

Drought management through the Balance Fertilizer application:

Generally, healthy and vigorous tea plants suffer less from drought and recover
faster than weak plants. Applying a balanced fertilizer is one of the ways to increase
plant health and vigor. Fertilizer should not be applied on dry hard soil. Fertilizer
should be applied to moist and wet soils immediately after the end of drought. If
there is enough rain, after three to four times of rain, if the soil is moist to a depth of
8 to 10 inches, fertilizer application can be started from April. During the first phase
of fertilizer application, TSP and MoP fertilizers should be applied along with urea
fertilizer in broadcast method. Naturally, as the evaporation loss of TSP fertilizer is
less than that of urea, adequate opportunities for new stems and regrowth can be
enhanced in advance by applying first split of fertilizer.

Drought management by increasing starch reserve by resting the tea plant without
plucking the leaves before pruning;:

It is essential to check the starch reservation (sugar accumulation) during Medium
Pruning (MP), Height Reduction Pruning (HRP) and Light Pruning (LP). If the
amount of starch is low, it should be kept resting for 4-8 weeks without plucking the
leaves before pruning, this will create an opportunity for starch to accumulate in the
root. Careless pruning of plants without checking starch before pruning, especially
in the case of deep pruning, HRP and LP pruning often results in the death of plants
even after new regrowth. So, by checking the starch (immersing the freshly extracted
sugar in the iodine solution), if it is seen that they contain enough blue color, then
we will understand that there is enough sugar. Again, MP, HRP and LP pruning
should be done if the soil has sufficient moisture. Plants can cope with drought if
they have sufficient reserves of sugar. Especially in the case of MP pruning (Medium
pruning) the concerned section of the tea plantation should be rested for 4-8 weeks
without plucking leaves from mid-November. This will create an opportunity for



sufficient sugars to accumulate in the roots of the tea plant. If sufficient sugar is
found to be stored in the roots, the plant can withstand subsequent droughts, early
shoots can grow and the stems will continue to spread.

Management of drought by avoiding pruning in young tea:

It is highly advisable- ‘Always avoid pruning young tea in drought conditions’. In
the case of pruning in immature seedlings (young tea), pruning should be done by
ensuring sufficient moisture in the soil. Therefore, early planting i.e. seedlings
planted in May-June should be decentered or broken in November-December when
there is sufficient moisture in the soil. On the other hand, late planting i.e. young
seedlings planted in September-October should be decentered or broken when
enough moisture is added to the soil due to rain in the first week of May next year,
in which the survival rate of the plants will be maximum.

Management of drought by controlling pests and diseases during drought:

1. Resist the attack of the red spider:

The higher the incidence of drought, the greater the infestation of red spiders.The
more sunshine, the higher the reproduction capacity of red spiders and as a result,
there wii be more attacks of red spiders. Attack of red spider mites later on helps to
grow fungul attack as a secondary pest. Later, attack of black rot disease can also be
found as a coincidence, as a result, the plants become weak and slowly the tea plant
may die. Therefore, in the presence of drought, the attack of red spiders should be in
control at any cost.

2. Suppression of dieback disease:

Drought which occurs due to scorching sun, can be followed by dieback disease as a
coincidence. So the ideal shade tree has to be established to deal with drought. After
the attack of Helopeltis and secondary pest attack by fungus, dieback disease can be
appeared as a coincidence which weakens the plant and the plant dies quickly in
drought.

If there is too much dieback in the drought, management at the end of the drought:

In case of excessive dieback, wait until the newly grown stems are at tipping height.
MSK sections should be regularly tipped leaving two leaves and LSK should be
tipped/ plucked leaving one leaf. But adding an extra leaf will give better results.

Drought management by cutting off the dead stems after the drought:

When the drought is over, sections should be inspected and all dead stems should be
removed to make space for new shoot growth. This may cause some unevenness in
the plucking table but there is no better way to overcome drought.

3. Management of drought by preventing red rust disease:

The incidence of red rust disease is found high in drought. So, to prevent the
outbreak of red rust in the drought-prone areas of the estates, the bogamedla which
was used as green crops previously older than two years should be removed. This is
because more than two-years old mature bogamedla acts as a host plant for red rust
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disease. Red rust resistance clones should be planted in drought-prone areas and
areas with excess sand.

4. Management of drought by preventing the attack of thrips:
The more severe the drought, the more thrips attacks are generally observed.
Therefore, measures should be taken so that the attack of thrips is not too much.

5. Management of drought by suppressing rimblight disease:

Generally, Jassid attacks are observed due to drought. Later it turns into rimblight
disease as a coincidence. Therefore, in the presence of drought, the attack of jassid
should be suppressed at any cost.

Management of drought by post-drought monitoring:

After the first week of May, sections of tea plantations should be revisited when
there is little chance of recurrence of drought. It is generally seen that some tea
plants in some places in drought-prone areas look like brooms due to drought, then
the dry branches of the side bushes should be cut with a sharp knife and thrown
away. Then at the same time 2.0-2.5 kg of decomposed cow dung manure and 50-60
grams of TSP should be mixed well with the soil between two rows or between
every four plants. After that, the soil needs to be leveled and dressed. There is no
more effective method of dealing with drought. This causes rapid growth of new
branches and regrowth of shoots in the tea plant.

Drought management through light plucking in case of moderate drought:
If the drought is not so severe i.e. moderate drought then light plucking i.e. mother
leaf plucking should be followed.

Drought management by stopping plucking in drought-prone areas in case of
severe and chronic drought:

In case of severe and chronic drought plucking should be stopped in drought-prone
areas only. In this these selectable areas, the bushes then gradually face Banjee
position in stages. Hard Banjee formation reduces water loss through transpiration
through hard leaves, which helps the plant survive severe drought conditions. But
plucking should be done if shoots are found to be attacked by insects, especially
Helopeltis and thrips.

Drought management by step-up plucking after post-drought recovery:

(i) Depending on the severity of the drought, when the plants become broom-
like in the light skiff section after drought recovery, although one leaf
should be left to be plucked, but in that case, it is advisable that a total of
two leaves with an additional one should be left for plucking. As the
number of viable leaves increases, the plant regains the ability to bear
young and selectable shoots at a profitable rate throughout the year. There
is no better way to profitably get pluckable shoots from broom bushes.

(i)  Banjee is usually very common in skiff sections within tea plantations.
Banjee is also a stressor in tea plantations. In this case, in the middle of the
season i.e. July-August, if Banjee period is seen in the skiff sections, step-
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up plucking can be done by leaving one more leaf. Due to the increase in
the number of functional leaves, the bush regains the ability to reproduce
new shoots and gives the desired yield.

Drought management before the onset of drought by practicing drainage systems:
Generally, tea plants grown in shallow drain-rich and water-logged areas have
shallow roots and are more damaged during drought. Because water and nutrients
are readily available, the roots of the plants do not need to go deep into the soil. To
get rid of this-

Inside the tea garden section, the lateral drains should be 3 to 3.5 feet, the sub-lateral
drains should be 3.5 to 4 feet outside the section and the main drain should be 5 to 7
feet deep, according to the natural catchment. The drain should be connected with
the source of main outlet.

A proper drainage system should be developed with drains.Deepening of drains
periodically helps the plants to become deep-rooted in search of water and nutrients
as the water table goes down and helps to absorb soil sap from deep in the soil
during drought. If the drain is deepened, due to the deepening of the roots, the plant
receives food nutrients over a long area and remains alive, fresh and nourished.

It is noted that all the processes of drainage system development should be carried
out step by step from the first year to the fifth year of immature tea after planting
tea. Since the depth of the seedling in the polytube is at most nine inches in the first
year, the drain depth in the first year should be one to one and a half feet, in the
second year to two and a half feet, in the third year to two and a half feet, in the
fourth year to two and a half to three feet and in the fifth year should be three to
three and half feet.

Main component of drainage system (i) Outlet (ii) Main Drains (iii) Lateral drains,
(iv) Drainage spacing, (v) Drain location (vi) Types of drain system (a) Herringbone
(b) Grid Iron (c) Random (vii). Drain construction, (viii) drain junction

Drought management by using decomposed cow dung manure before pruning in
LP section:

To achieve harmony between the quality and yield of tea according to the traditional
practices of tea plantations, BTRI-approved one-quarter light pruning, one-quarter
deep skiff pruning, one-quarter medium skiff pruning and one quarter light skiff
pruning should be required every year. Drought can be managed by applying
decomposed cow dung or organic manure immediate after pruning in tea
plantations under above one-quarter light pruning, which can be a Sustainable &
Good Agricultural Practice of tea plantations in Bangladesh. In the case of LP
pruning and MP and HRP pruning, five tons of decomposed cow dung per hectare
of tea plantation should be mixed well with the soil by forking the soil between the
two rows. After that, the soil should be leveled and dressed. In this, sufficient
moisture is stored in the soil, nutrients come in an acceptable form for plants and
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starch accumulates in the roots of the plants. As a result, plants can withstand
pruning shock after pruning. LP pruning can deal with the worst case of subsequent
tea plant dieback. Due to the addition of organic matter to the soil, the water-holding
capacity of the soil increases to a great extent. This system is applicable only in
sections covered by LP pruning immediately after pruning to avoid drought.

Drought management in most drought-affected tea plantations using organic
matter:

Soils rich in organic matter can hold more water and plants grown in soils rich in
organic matter are less affected by drought. Therefore, the amount of organic matter
in the soil should be increased by applying organic fertilizers and cow dung to the
soil. Soil organic matter should be increased especially in immature tea plantations
and more drought-prone areas. By forking between four plants or between two
rows, by forking the soil and applying two to two and a half kg of decomposed cow
dung and 50-60 grams of TSP fertilizer, already damaged tea plants can be quickly
recovered. It is applicable only to the base of the tea plant in the already damaged
section of the tea plantation, in the flat land area, in the tea plant base of the gentle
slope area, and in the flat land section above the hill. It should not be practiced on
steep slopes to avoid soil erosion.

Drought management by using water hyacinth as mulch material:

Water hyacinth is excellent as a mulch. Mulching is very useful for protecting young
tea plants as well as mature tea plants in drought-prone areas of the plantation and
for the growth and productivity of tea. It conserves soil moisture to a great extent.
Mulching should be done before the onset of drought. Water hyacinth is very useful
as a mulch for new immature tea. In the case of other mulches like Bagrakot, Bhat
and other dicot leaves, it should be noted that, to prevent black rot and termites,
these mulch materials should be made four to six inches thick by keeping some part
of the base of the tea plant bare.

Dealing with Drought through Proper Infilling:

It is very possible to manage drought easily if one establishes a tea garden on the
concept of "If two tea plants die, plant three as well as replant when any plant dies".
Because the more compact the tea plant is, the less will be the amount of water loss
in the evaporation process. There will be no weed outbreak, but weed control will be
easier, and less water will be lost in the transpiration process.

Dealing with drought by avoiding planting leftover tea seedlings:

It is never possible to establish a garden with leftover seedlings. The garden should
be established with at least twelve months old, 18 inches high, pencil thickness girth,
healthy, fresh hardening tea seedlings. Leftover tea seedlings are quickly damaged
by drought.

Management of drought by avoiding non-judicious application of urea as a foliar:

Drought can be prevented by avoiding the non-judicious application of urea
fertilizer as foliar. If Urea and MOP fertilizers are (i) applied non-judicious for three
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consecutive years or (ii) applied repeatedly in the same year, as urea induces
excessive foliage growth, at some point the plant loses its resistance due to lack of
food reserves. Plants become susceptible to diseases, insects and drought.

Management of drought directly and indirectly by using a limited range of ideal
quality foliar:
(i) In case of heavy mosquito attack during drought, 1% Urea + 1% Zinc Sulphate +
0.1% Boric Acid can be used as a rehabilitative spray for quick recovery after black
plucking using suitable insecticides.
(ii) Banjee period is one kind of stress: The following boost-up dose can be used to
overcome Banjee :
(a) 250 g chelated zinc + 55 g boron + 400 g magnesium sulphate per hectare in
500 liters of water and 300 mL of Biocad foliar can be applied.
(b) 2-4 kg Super Micro (7.5% Sulfur + 14.5% Calcium + 3.0% Magnesium + 11%
Zinc + 1.2% Boron + 0.8% Copper + 0.7 % iron + 0.3% manganese + 0.02%
molybdenum + 61.25% others) can be applied foliarly.
(c) 3 kg DAP + 1 kg MOP + 3 kg urea foliar can be applied in 200 liters of water.
DAP should be soaked in water for 24 hours before application to make a
suspension.
(d) 2 kg zinc sulphate+1 kg magnesium sulphate +1 kg MOP+3 kg urea foliar can
be applied in 200 liters of water.
(e) 1 kg urea + 1 kg zinc sulphate + 120 ml Biocad foliar can be applied in 200
liters of water per acre.

(iii) Attacks by any sucking insects (especially thrips and red slugs) put the plant
under stress conditions. In this situation, 1% zinc sulphate + 2% urea + 5 liters of
tobacco leaf stock solution in 200 liters of water can be applied as foliar.

[Method of preparation of stock solution: 5 kg of dry tobacco leaves should be
chopped and mixed well with 200 liters of water for 24 hours before use. Before use,
tobacco leaves should be sieved and separated. After that, 5 liters of the 200 liters of
stock solution should be prepared. can be mixed with 200 liters of fresh water i.e. the
stock solution can be used 40 times (200/5=40) in a 200-liter drum]

(iv) 2.5 kg magnesium sulphate + 1 kg MOP in 200 liters of water can be applied as
foliar only once in MSK and LSK sections to control drought in February.

Drought management by using Trichoderma asperellum

(i) For rapid growth of tea saplings in nuesey at dry season , (ii) to reduce plant
mortality after transplanting in winter season, (iii) to control fungal attack
immediately after LP-DSK-MSK-LSK pruning and (iv) for rapid pruning recovery,
and (v) For desired yield, 5 grams of Trichoderma asperellum per liter of water
should be mixed well and sprayed in every two months interval. One kg of
Trichoderma asperellum should be mixed well with every tonne of organic manure
before application. For making trichocompost, Trichoderma asperellum should be
mixed well at the beginning of heap preparation and it should be mixed well at the
end stage of composting.
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Other important uses of Trichoderma asperellum:

(i) Soil treatment for new tea plantations:

10 grams of Trichoderma powder should be mixed well with decomposed cow dung
or compost or any other organic fertilizer for each pit.

(ii) Soil treatment of old tea plantations:

About 3.0 kg of Trichoderma powder should be mixed with decomposed cow dung
or compost or any other organic fertilizer and then, the mixer should be applied to
the land once a year with proper mixing with the soil for every acre of tea plantation.
(iii) Treatment of cuttings of clones:

Mix 10-15 grams of powder in 1 liter of water and immerse the freshly prepared
cuttings for 10-15 minutes before planting them in nursery.

Drought management by irrigation:

Irrigation is the only instant remedial measure against water stress. To save the tea
plants, especially the young tea, proper irrigation should be provided. In prevailing
drought conditions, irrigation at shorter intervals with lesser quantities of water is
more effective compared to high quantities at longer intervals. It should be taken
into consideration that irrigated water should reach the root depth for effectiveness.
Many of the developed tea estates have permanent sprinkler irrigation systems and
it's becoming easy for them to alleviate the situation. Those who don't have a
sprinkler irrigation system but have a good water source, can consider providing
irrigation in young tea areas by using a pump and hose pipe. Water sources should
be ensured for irrigation purposes by excavating deep water reservoirs for the
estates.

Drought Management by skiffing tea bushes:

When tea plants are continuously producing shoots and harvested, it adds
additional stress to the plants. In case of prolonged drought conditions, skiffing
(removal of top 2-3 inch layer) can be practiced, so that, the production of shoots is
temporarily reduced. This will reduce the annual yield but, in return, the bushes will
not die.

Drought Management by using anti-transpirant:

If available, anti-transpirant compounds such as kaolin, Kieserite, etc. can be applied
over the maintenance foliage as a foliar spray. Kaolin will cover the tea leaves as a
thin layer on the leaves while Kieserite will close the stomata reducing transpiration.
In applying Kieserite, care must be taken to keep the solution concentration up to

5%.

Establishment of shelter belt:

To create the micro-climatic condition in and around the estate species like Cassia
siamea, Acacia sp., Melia azadirachta (Neem) etc. may be grown in the southern and
western border of the sections. These plants will also act as wind breakers and
shelter belts.
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Planting of drought-tolerant plant materials:
In the drought-prone areas, hardy clones like BT2, BT4, BT7, BT8, BT11, BT12, BT17,
BT19, BT21 and BT23 and biclonal seedlings like BTS1 and BTS5 should be used for

replanting and extension planting.

(Dr. Md. Ismail Hossain)
Director-in-charge

16



BFoIR 4qF JIZMAT

(< ST, 41 AT AR G dEE o FhA)

Published in:
June 28, 2024

Printed by:
Obri Printing Artisan
Station Road, Srimangal

Rate of Subscription:
Taka 150.00 per copy (Home)
U5 5 6.50 per copy (for Abroad)

A oomplimentary copy is given to sach of the enlisted tea estates in Bangladesh only once at the time of publication.
Additional copy is supplied on reguest with half the inland price if prinss are available.

Published by:
BANGLADESH TEA RESEARCH INSTITUTE
Srimangal-3210, Moulvibazar.



	Front (1).pdf (p.1)
	drought bangla.pdf (p.2-14)
	Drought english.pdf (p.15-30)
	last.pdf (p.31)

