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Package of Practices

1.In general cotton crop is mainly affected by, American Boll Worm, Pink Boll Worm and
Spotted Boll Worms. To minimize the incidence of these bollworms Cry 1 Ac and Cry 2
Ab these two specific genes have been genetically incorporated in cotton crop. This is
called as Bollgard technology. To take full benefit of this technology GEAC has given
the guidelines which are to be followed in ToTo. If these guidelines are not followed one
cannot take full advantage and benefit of this technology.

.As on today, Pink Boll Worm has developed resistance against Bollgard || Cotton hence
occurrence and incidence of Pink Boll Worm is inevitable. If the incidence level goes
above ETL level spraying of suggested insecticide in correct proportion is necessary.

3. When farmer cultivates BT Cotton does not mean that boll worm will not occur, this
misunderstanding is always there in the mind of farmers. In nature boll worms will be
there as per the nature's law and multiplication is ought to be there. To control the
multiplication ratio Bollgard Il technology has been brought into practice.

. Boll Worms on BT Cotton are as similar as that of non BT Cotton. The style of
multiplication for both the cotton is same. The boll worm will lay eggs and from these
eggs new bollworms will develop on large scale. This boll worms eat plant parts of BT
Cotton, subsequently BT Protein (Toxin) will enter the intestine of boll worm, the boll
worm gets paralyzed and will not eat further plant parts and due to starvation will die
within a day or two.

. To take out maximum benefit out of any technology do's and don'ts of that technology
(Protocol) are to be followed stringently. The success of the technology depends on
following given protocol. If the given protocols are not followed, technology will not
succeed. This we have experienced by observing pink boll worm during 2017 — 2018
season.

. For Sucking Pests like White Flies, Jassids, Aphids, Thrips, Mites and Diseases like
Alternaria,Anthracanoze, Blightes, Grey Mildew etc. Spraying of appropriate
insecticides and fungicides is must.

. Bollgard Il technology is one of the components of integrated pest management, but
cannot be a complete protection.

8. In any given condition Bollgard Il cotton should be sown after 7" of June i.e. on the

onset of monsoon. Early sowing in the month of may will invite more boll worms.

9. The farmers should adopt crop rotation, which will facilitate to disturb the life cycle of

bollworms and thus control the multiplication and population.

10.Before sowing Bollgard Il cotton, please read the information booklet and adopt the

practices accordingly.

11.In any given condition rejuvenation potentiality of the hybrid should not be exploited.

The crop duration should be curtailed without taking advantage of rejuvenation and in
any condition crop should be terminated in the last week of December every year.
12.Refugia cotton should be planted surround the BT Cotton seed as per the instructions.
In absence of Refugia cotton seeds boll worms will develop resistance to BT Protein
(Toxin). This is true for separate pack concept
InRIB concepti.e. Regufia in bag, 25 gm of insogenic cotton hybrid seedsis mixed Homogeneously.
13. To know Economic Threshold Level (ETL)—
1. If you find 8 — 10 adults insects per Pheromone traps for 3 days successively.
2. Observe 50 flowers/acres randomly and if you find 5 flowers not bloomed, itis 10%
affected.
3. If you observe 2 bolls with live Pink Boll Worm out of 20 bolls/acres, 10%
population is affected.

14. Asdescribed above if the incidence/occurrence goes above ETL, spraying should be

undertaken as below

1. Nimark spray should be undertaken as a basic control measure.

2. To avoid insect occurrence spraying of Quinolphos 25 EC, 2.5 ml/lit or Chlorpyrifos
20 EC, 2.5 ml/lit, Thiodicarb 75 WP, 1.5 gm/lit, should be undertaken. If the incidence
is more lambda Cyhalothrin 5 EC 1 ml/lit should be sprayed.

15.Based on soil type and irrigation facilities and also routine practice in the region and

routine cultivation practices, spacing of the crop should be decided. In case of assured
irrigation in black cotton soil 120 cm x 45 cm or in light soil 105 cm x 60 cm spacing
should be maintained. Nowadays there is the mindset of farmers that if you go for high
density spacing you will get more yields. But due to high density planting incidence of
insects and boll worms increases. Due to high density population vegetative growth like
height will increase, but reproductive growth like Square and Bolls will be decreased.
The fruiting branches will be shortened and which affect the productivity, hence
maintain the spacing as suggested by our Company. BT Cotton sowing should be in
square system only, by which flowers, squares etc. will get sufficient sunlight and
aeration which will not be available in densely populated crops.

Land Preparation

Before sowing collect the trash material in the field and burn it. Land should be ploughed

twice, deeply to maintain healthy soil. Harrow the land repeatedly.

Organic and Inorganic Fertilizers

a) Organic Fertilizers:

10 —12.5 tons of FYM (Farms Yard Manure) should be added to the ploughed land 3 —
4 weeks before sowing.
b) Inorganic Fertilizers
Use of inorganic fertilizers should be based on soil testing analysis. Basal dosage
should be given at the time of sowing and after 15 — 20 days after sowing, so that plant
growth and development will occur from the beginning itself.
The schedule of application of fertilizers is as follows;
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Fertilizer (Kg/Hector) Nitrogen |Phosphors | Potash
Basal dose (at the time of sowing) 40 60 40
First fertilizer dose (30 days after sowing) 40 - 20
Second application (60 days after sowing) 40 - 20
Total 120 60 80

e At the time of sowing or 15 — 20 days after Germination apply Borocol BSF 12 TSG @
25 Kg/Hector.

e Apply 19:19:19 (Nitrogen : Phosphorus : Potassium) @ 2.5 Kg/Hector and also spray
1% Magnesium Sulphate after 60 — 75 days of sowing and 90 — 100 days after sowing.
So that the bolls will be intact on the plant and plant will also develop, or spray micnelf
MS 16 after 20 — 25 days of sowing (0.5%), 40 — 45 days after sowing (1%, thrice)

Sowing Method

e Sow 2 seeds/cross. For gap filling, keep aside some seed and should be planted in

polythene bags on the same day.

475 gm of seed is sufficient for 0.2 hectors.

e For better drainage of water, Riages and Furrows system is better.

In accordance with the conditions laid down in the Genetic Engineering
Approval Committee (GEAC) underthe EnvironmentProtection Act and the
Rules framed their under ...

Gazette of India No 4215 (E) Dated 27" December, 2016 and also Memorandum
of Agriculture Department, Central Government of India No 13-68/2014 SD IV
Dated 21.04.2017 this packet contains 450 gm of BT Cotton seed and 25 gm of
isogenic hybrid cotton seed is mixed. As such this packet contains 475 gm of
cotton seeds.

Sowing Depth
BT Cotton seeds should not be sowed not beyond 4 —5 cm deep
and should be covered with soil.
Gap Filling
To maintain proper plant population, if required gap filling should be completed within a
week after germination.
Bollgard Il Cotton seed only to be used for gap filling.

Intercultivation and Weed Control
As and when required handweeding should be adopted for intercultivation and weed
control. So that proper aeration and soil moisture will be maintained properly.

Ifitis a routine in the region weedicides may be used as per the guidelines.

Irrigation

Today drip irrigation system is widely used. To minimize the expenses on laterals
distance between the lines (Rows) is increased and distance between 2 plants is
minimized.

Please assure the drip irrigation is made available to the roots of plants. Also assure
sufficient moisture content in the soil at the critical stages of germination, development of
plant, square formation and boll bearing.

If the water stagnates in the field for a longer time will affected the cotton crop,
hence proper drainage of excess of water is to be assured.

Integrated Pest Management Recommendations.

Following recommendations are being made for Integrated Pest Management.

1. Deep summer ploughing should be done.

2. Seed treatment - Bollgard |l Cotton seeds are treated with insecticide and fungicides.

3. Control Sucking Pests.

For control of sucking pests, recommended pesticides and insecticides in the
recommended dosages should be sprayed without delay when it crosses ETL.

BT Cotton seeds should be sown on 7" June when the day temperature is 27° to 35° C.
Preseason sowing of BT Cotton seed will invite bollworm occurrence/incidence.
ETL-Economic Threshold Level

1.Jassides : 1-2adultinsect/leafofthe plant.
2.WhiteFlies: 8-10adultinsects perleafof plant.
3.Aphids . Incidence on 10% plants.

4. Thrips : 10 nymphs or adults per leaf.

5. Mite : 10adultor 20 nymphs per leaf.

4. Control on Bollworm and Spodoptera:

Scouting of BT Cotton population for bollworms and spodoptera is necessary and

decision of spraying should be taken on the basis of ETL.

Scouting method to find out ETL.

« Counting should be done twice in a week in the morning.

« Select randomly 20 plants from 0.20 hector.

< Count bollworms and larva from selected 20 plants.

« If the count of bollworms and spodoptera larva of 20 randomly selected plants, comes to
20 spraying of recommended insecticide is must. Use the insecticides as per regional
recommendations for bollworms and spodoptera control.

« In case of confusion, randomly select another 20 plants and decide for spraying.
Guidelines

For Spodoptera, Stemborar, Shoot Weevil, Wilt recommended guide lines should be
followed.

5. For Bollgard Cultivation recommended IPM methods may be used, including

trap/barrier crops, Pheromone/Live traps, use of natural enemies, biorational

insecticides (Ha, NBV, Nim) etc can also be followed for bollgard cultivation.

Avoid repeated use of same class of insecticides.

Follow need based recommended practices for the control of diseases such as
Alternaria leaf spot, grey mildew, leaf blight, bollrot. In case of wilting symptoms due to
water logging conditions immediately drain out the field and undertake drenching of
systemic fungicides.

Management of Common Diseases in Cotton.

Among the various leaf diseases noticed, following are the important and more commonly

observed diseases on cotton crop.

Alternaria leaf blight (Alternaria Microspora)

Alternaria leaf blight first becomes visible as small, pale brown circular spots on the

leaves. The spots slowly enlarge and develop concentric ridges to produce a target broad

appearance.

Cercospora Leaf Spot (Cercospora Gossypina)

Cercospora leaf spot symptoms begin as reddish dots on the leaves. The lesions slowly

increase in diameter retaining a narrow red margin enclosing a white to light brown centre

of dead tissue.

Grey Mildew (Ramularia Areola)

Grey leaf spot symptoms begin in the form of irregularly angular yellowish green spots on

the leaves. The lesion slowly turn yellowish to reddish brown and whitish frosty fungal

growth appears chiefly on the under surface but occasionally also on the upper surface.

Bacterial Blight (Xanthomonas Campestris pv. Malvacearum)

The disease symptoms appear as angular spots on leaves, black vein or vein blight, black

arm (blight on stems and branches) and boll blight. The lesions are water soaked at first

and then turn brown to black with age.

Management

1. Adequate nutrition and proper water management will protect the crop from

predisposing to leaf diseases.

No

2. Encourage sufficient FYM application.

3. Agronomic measures of control will include wider spacing or paired row planting in
order to reduce the humidity in the canopy.

4. Removal and destruction of infected leaves will minimize the leaf spot severity.

5. Crop should be sprayed with Copper Oxychloride or Wettable sulfur 2 to 2.5 g +

Bavistin 1 to 1.5 g/L to control fulgal leaf spots. Bacterial blight can be managed by
spraying with Copper Oxychloride 2 to 2.5 g + Streptocycline 0.1 g/L.

6. Combined fungal and bacterial infections can be managed by spraying with Copper
Oxychloride 2t0 2.5 g + Bavistin 1to 1.5 g + Streptocycline 0.1 g/L.

7. Spraying should be started from the first appearance of the disease symptoms and

should be repeated 2 — 3 times at 15 to 20 days intervals.

Management Strategies for Wilt in Cotton
The disease is more severe in light to medium type of soils under water stress conditions.
Fusarium Oxysporum, Rhizoctonia Solani and Rhizoctonia Bataticola are the major biotic
agents. The wilt can occur at any stage of development. The symptoms on older plants
are prominent at flowering to boll setting stage. The affected plants look dull in
appearance and the leaves light to yellow green in color followed by total drying of the
plants. Partial discoloration of stem from the base upward, vascular discoloration and the
rotting of roots from tips may be seen at later stage of wilting.

Management

1. Timely irrigation will protect the crop from predisposing to wilt, in case the crop is
planted under light soils.

2. Fields with history of wilt should be avoided for cotton cultivation.

3. Encourage sufficient FYM application.

4. Crop should be sprayed with Niltrophoska Foliar @ 3 g/L at vegetative growth stage
and with Nitrophoska Foliar @ 3 g/L + Planofix @ 0.3 ml/L @ flowering.

Control of Wilt Plant with Infection

1. Soil drench with Bavistin (Carbendaim) + Contaf (Hexaconazone) or Sheathmar
(Validamycin) each @ 3 g/L (0.5 -1 L/Plant) at 50 to 60 days after planting.

2. Soil drenching of Trichoderma spp. should be done either before the initiation of wilting
or immediately after the appearance of first wilt symptoms before the drying of
leaves/plants. Infected seedlings with brown or black discoloration of crown.

Harvesting: Bollgard — |l need to be harvested as per the normal harvesting practices.

Disclaimer : The guidelines in this leaflet are gathered from various publication/sources.
However, soil type, adverse climatic condition and season, insufficient/inferior crop
management and attack of pests and diseases may produce an adverse effect on crop
and production. Crop management is beyond our control; hence the farmers are fully
responsible for production/yield. However we suggest them to get maximum yield by
sowing their seeds at the right time and thorough optimum crop management. No liability
for crop failure lies on the Company despite following the guidelines.

“The performance of this technology is dependent on the product usage guidelines
recommended by GEAC. Any non adherence to the same can lead to suboptimal
performance of this insect tolerant technology in long term. The seed producer company
shall not be libel for any performance issues arising due to non compliance of
product/product usages guidelines.”
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