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EDITORIAL

/ Cotton Crop 2020: Challenges and Interventions

Cotton, a major cash crop of Pakistan is facing immense challenges as its output has been on the decline
since last many years. The season 2020 started with the challenges of low germination of cotton seed,
onslaught of Locust, high pressure of whitefly, ineffectiveness of pesticides in controlling pests, and
recent heavy rains damaging the standing cotton substantially in Sindh and Punjab provinces. Though
despite COVID-19 pressure, government facilitated in provision of essential inputs and controlling the
attack of locust. However, the country’s production is feared to be further reduced during the current
season as the last spell of torrential rains and flash floods in Sindh and Punjab provinces have damaged
the thousands of hectares of cotton crop.

The Agriculture Department, Sindh reported that the recent rains and floods in Sindh have completely
damaged 26.7% cotton crop on 167,641 hectares and 19% or 124,587 hectares of area was partially
damaged. About 80% crop was damaged in districts of Umerkot and Mirpurkhas, whereas, it was also
affected in other districts as well. Rains have also put negative impact on cotton crop in the Punjab
province as crop standing over 8,034 acres was badly affected. The cotton crop in districts Multan, DG
Khan, Rajan Pur and Muzaffargarh were affected. Moreover, crops other than cotton like sugarcane rice
and pulses were also substantially damaged due to rains and floods.

The cotton has been sown on an area of 2.218 million hectares as against the target of 2.310 million
hectares, which is less than 12.19 percent of targets fixed for this season, about 96 percent targets of
cotton cultivation was achieved during current season. While, it was grown on an area of 2.526 million
hectares during same period of last year. In Punjab, the cotton area was decreased by 18.16 percent as
crop had sown over 1.546 million hectares as compared the target of 1.889 million hectares. However,
the cotton sowing in Sindh registered about 2.7 percent increase as it cultivated over 0.615 million
hectares as against last year’s 0.599 million hectares. This declining trend in cotton growing areas was
mainly attributed to increase in covered area under competing crops including sugarcane, maize and
rice.

In order to cope with the prevailing situation and encouraging the farmers to grow more cotton, the
government, though, had evolved some schemes of incentives that would reduce the input cost of
cotton. The government had announced subsidies on fertilizers and pesticides in its agricultural
emergency program and farmers would be provided fertilizers and pesticides on controlled rates.
Besides, to ensure availability of cheaper agriculture credit, the government had also announced for
relaxation in markup rate on agriculture loans for growers. In order to control the pest attack on cotton
like whitefly and pink bollworm, the government had also provided subsidy on the imports of PB Rope.
In addition, working on provision of subsidy for cotton whitefly-specific pesticides is also underway.
Moreover, the government is also working to ensure 100 percent availability of high yielding, pest
resistant seeds to enhance per-acre crop output.

-' Central Cotton Research Institute, Multan @



PAKISTAN COTTON GROWER

& _

/ Progression of Transgenic Cotton (Gossypium Hirsutum L.) With Glyphosate

Resistant Gene is a Combinational Approach to Combat with Weeds

Zahid Mahmood', Muhammad Usmaan’, Sidra Akhtar?, Kinza Sajjadz, Mohsin Shad?
'Central Cotton Research Institute, Multan, ’Centre of Excellence in Molecular Biology, Lahore

Introduction

Being a fiber crop, cotton is cultivated across the globe and well known as “white gold”. It
provides raw material to textile industries and also used as food and animal feed as well. Cotton
seed is the main source of cooking oil extraction in developing countries and reaming seed cake
used as animal feed as a good source of protein. Lint is the source of premier fiber quality.
Spinning industries greatly influenced by fiber quality as it has direct impact on the quality of
the product and their cost of production. Fiber characteristics including fiber length, strength,
micronaire value, color, etc.

Cotton production faces numerous problems, such as insect pests, weeds and different micro
pathogens. After insect pest, weeds are directly affect the cotton production worldwide.
Production losses due to weeds in cotton are approximately 40-48%. Weed plants act as a host
of various insect pests and pathogens and compete with cotton plant for space, water and
nutrition. Most of the soil nutrition absorbed by the weed plant that leave the shortage of
nutrient supply that leads to loss in production and quality. In the past, weeds were controlled
manually by hoeing that is hectic and time consuming method of weed management.

Modern Techniques for Crop Improvement

Genetic engineering and other biotechnological tools are widely used in crop improvement.
Among the genetically modified crops, cotton was the first crop released as genetically
modified commercial crop. Crops with herbicide-resistance designed with genetic engineering
has dramatic impacts on crops productivity. By genetic transformation of bacterial gene such
as, 5-enolpyruvylshikimic acid-3-phosphate synthase (EPSPS) into crop plants can impart
glyphosate tolerance. Foliar application of non-selective Glyphosate [N-(phosphonomethyl)
glycine] herbicide kills mostly all types of weeds and cost effective than manual weed control.
Broad-spectrum effect of glyphosate uses over the time to kill broad and narrow leave weeds,
grasses with herbaceous nature and sedges. The enzyme 5-enolpyruvylshikimate-3-phosphate
synthase (EPSPS) are nontoxic to mammals (animal and humans) because its production
pathway is unique to microbes and plants. Commercialization of glyphosate resistant crops are
due to this uniqueness of EPSP enzyme. Therefore, the use of glyphosate around the world, are
more than any other agrochemical due its distinctive properties, nontoxic to animals, cheap and
easy foliar application and broad-spectrum weed control. In this study, glyphosate tolerance
gene (cp4-EPSPS) was transformed, through Agrobacterium mediated transformation method,
into locally developed CIM-343 cotton variety. Gene expression in cotton plant was subjected
under the constitutive promoter (CaMV 35S5). Desighed construct having GTGene was used to
confer resistance against broad-spectrum herbicides. Expression of GTGene is inhibited to the
specific part of plant, especially (Green Tissues). Thus, plant roots do not express the EPSPS
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gene. According to biosafety roles, this transformation would not cause any contamination that
is harmful to soil microbes or the environment.

RESULTS

Plant Expression Vector: pCAMBIA 1301 cp4EPSPS:

The plant expression vector pCAMBIA 1301 was used to express the cp4EPSPS gene in plant
cells. The successful ligation of 1368 bp of gene cassette into 12456 bp of pCAMBIA was
confirmed through restriction digestion (restriction sites Kpnl and BamHI.

Transformation of cp4EPSPS gene construct and plant screening

Agrobacterium-mediated transformation was used to incorporate cp4EPSPS gene into local
cultivar CIM-343. The mature sterilized embryos were used for transformation of gene
construct with aid of Agrobacterium. Then cultured on MS medium for seedling, mature
seedling was shifted into pots, after acclimatization plants were transplanted in the field.
Screening of plants were performed by PCR based amplification and Dot blot analysis. The
integration of GTGene in cotton genome was confired by using gene specific short detection
primers, amplification of 423 bp fragment was confirm the successful integration of transgene
(cp4EPSPS).

The visualization of Color on Sensi Blot™ Plus hybond Nylon Membrane after probe
hybridization also confirm the transformation of GTGene in cotton genome. ELISA results
showed that these PCR confirmed transgenic plants expressed the cp4EPSPS gene protein in all
generations while in negative control plants no protein was expre ssed.

Agronomic and fibre traits of Transgenic Plants

Confirmed transgenic plants were further subjected to observe their agronomical traits.
Morphological traits showed significant results in all generations.

Agronomic Traits Observed Data Sr. No Fiber Traits Observed Data
1 Plant height 120-149 cm 6 Fiber Length 30.05 mm
2 Sympodial, Monopodial 15-20 2-3 7 Fiber strength 30.8 _g/tex
3 No of boll per plant 67-75 8 Micronare 431
4 Average boll weight 3.5 9 Uniformity index 82.9%
5 seed cotton yield 210g 10 Maturity 0.90

Spray Assay of Glyphosate for Screening:

Glyphosate assay was done on transgenic plant lines to observe the efficacy of transgene.
Positive plants were subjected to leaf glyphosate spray assay. The results showed that
transgenic plants with glyphosate tolerance gene, survived at 1900 ml/acre (glyphosate 41 %
w/w) dose of glyphosate spray assay, and all weeds like, (Fig. 5) Tribulus terrestris, Trianthema
portulacastrum, Portulaca oleracea, Corchorus tridens, Cyperus rotundus, Setaria viridis, Digera
muricata, Euphorbia helioscopia, Amaranthus viridis, Echinochloa colon, Cynodon dactylon,
Euphorbia prostrate, Cyperus dactylon and Sorghum halepense.
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Fig. Spray assay of glyphosate on GTG transformed plants (1900 ml/acre). A) Field before
glyphosate spray assay. B) Field after herbicide spray assay all weeds died after 5 days of spray.

Methods:
GTGene Codon optimization according to G. hirsutum:

Codon optimized gene according to cotton (preference of codon use) for maximum expression
of transgene, was transformed through Agrobacterium mediated transformation method, in to
cotton genome. Constitutive promoter (CAMV 35S) was used to express the gene. A transgenic
cassette was designed from a combination of promoter sequence (CAMV 35S), GTGene
(cp4EPSPS) and transcriptional termination sequences (NOS). The gene cassette of cp4 EPSPS
was ligated into pCAMBIA 1301 by using Kpnl and BamHI| restriction sites. The ligation was done
through the optimized protocol of Fermentas ligation kit (Cat #£L0014).

Plant transformation with cp4EPSPS gene construct:

CCRI locally developed variety (CIM343) was used for transformation of optimized synthetic
cp4EPSPS (GTGene).

PCR amplification and Confirmation of cp4EPSPS gene in cotton line:

Gene specific primers was used for the conformation of successful transformation. Short gene
specific detection primer was used for detection: Forward primer: TCAATCTCCGTCTTGCTGGT
and Reverse primer: TTGTGGCGATCATAGTTGCG.The annealing temperature of the PCR is
adjusted at 620 C for primers binding to the template.

Enzyme- Linked Immunosorbent Assay (ELISA) oftransformed plants

The plants confirmed for the presence of transgene by PCR are were analysed for protein
expression by an enzyme-linked immunosorbent assay (ELISA). Fresh leaves of transgenic plants
were used to isolate the protein with a protein buffer using an Envirologix ELISA Kit (Cat #
AP010). For quantification of total crud protein Bradford assay (Bradford 1976) was used. ELISA-
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kit quali plate was used to load sample of crud protein, 20 pug were loaded in each well of ELISA
plate and ELISA was performed according to the manufacturer’s instructions.

Spray Assay of Herbicide of Transgenic Plants in Greenhouse and Field Condition:

Transgenic cotton plants expressing cp4EPSPS gene were firstly screened in greenhouse and
then in field. After spray assay in greenhouse, plant selection was done and seeds were
collected from healthy plants that show good resistance against glyphosate at 1000 ml/ha dose.
Collected seeds from health transgenic TO, T1 and T2 plants were grown in filed condition and
further assessed for their resistance to glyphosate. Now Selection was done at 1900 ml/ha of
Roundup-Ready glyphosate (field equivalent rate) dose on transgenic and no -transgenic control
plants to screen the plants with highest degree of tolerance. Data was recorded from both
transgenic and control plants.

CONCLUSION

Among biotic factors that contribute to major yield loss, weeds are more prominent and share
approximately 0.1% of the world flora. Weeds compete with crops for nutrients, water light and
space that disturb the plant population which is the major contributing factor for yield loss.
Weeds have devastating effect on cotton yield, approximately more than 30% vyield losses are
observed in cotton. Therefore, now a day, weeds management are the major concern of cotton
growers. In the past, different methods are used to control the weeds, manual and mechanical
hoeing, mulching, and crop rotation due to no availability of synthetic chemicals. Conventional
methods are time taking, expensive and a hectic job. With the discovery of synthetic herbicide
in1930s, weeds control methods were shifted towards target oriented methods. To utilize the
transgenic approach, GTGene were transformed in cotton plants. Codon optimization was done
according to G. hirsutum to achieve maximum gene expression. By following Kiani et al.
procedure, cp4EPSPS gene with optimized codon was cloned in pCAMBIA 1301, by using
restriction digestion with Kpnl and Bam HI enzymes. After germination of sterilized cotton seed,
mature embryos were isolated and subjected to Agrobacterium-inoculation after injury. The
seedlings were shifted to pots containing loamy soil in the culture rocom then moved to
greenhouse, after acclimatization and screening was done with maker gene and PCR. By using
gene specific short detection primers, 423 bp amplified fragment of cp4EPSPS was obtained,
that confirmed the successful transformation of transgene in cotton lines to develop broad -
spectrum glyphosate resistant cotton lines. After PCR confirmation cp4EPSPS gene expression
of transgenic plants were assessed by ELISA by using Envirologic kit. Findings of this research
highly interrelated with the results of in which similar signals were observed in transformed
plants using the same methods transformation. Moreover, spray assay was performed to assess
the gene expression of cp4EPSPS in transgenic plants. Picture depict the spray assay of
transgenic plants in the field condition with 1900ml/acre of glyphosate. Plants survived after
spray assay confirmed the efficacy of cp4EPSPS gene in cotton plants.
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/ EFFICIENT NUTRIENT MANAGEMENT IN COTTON ' |

Dr. Fiaz Ahmad Head, Plant Physiology/Chemistry Section, CCRI Multan

Fertilizer recommendations for any crop are based on the indigenous nutrient status of the field and the target
yield of the crop. Pre-plant soil sampling and analyses provide a real picture of physical, chemical and biological
parameters that expose nature of a soil and its functioning. A good understanding of the soil, its nutrient status
and required fertilizer applications are a pre-requisite for profitable cotton productivity. Soil health, which is very
much dependent on organic matter contents, in general, is very critical in determining dose of applied fertilizers,
nutrient release to the plants and efficiency of applied nutrients. Owing to low organic matter contents and high
pH majority of soils in Punjab province have low fertility levels (Fig 1). Like other crops, cotton plant also requires
all essential nutrients for its growth and development. Soil acts as a storehouse and supplies nutrients to the
growing plant. Nutrient availability and uptake by plants is however, limited by a number of factors such as soil
conditions, crop stage & its health and environmental limitations. Among these nutrients nitrogen, phosphorus,
potash, boron and zinc are recommended for cotton crop. Requirement of of N, P & K nutrients during the cotton
crop season is illustrated in Fig. 2.
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Fig. 1: Nutrient deficiencies in soils of Punjab Figure 2. NPK requirement of cotton crop during crop season

Nitrogen (N)

Nitrogen is the most abundant element in the environment (up to 78%), yet it is the most limiting nutrient for
crop production. To achieve better crop vyields, application of nitrogen in the form of fertilizers is of prime
importance. Applied nitrogen is unstable in the soil and is subject to losses by a number of ways including
volatilization, denitrification, leaching and used by weeds and/or microbes. If not managed properly, applied
nitrogen fertilizers may not produce more than 50% nitrogen use efficiency. Cotton crop removes about 140 kg N
from soil to produce 3000 kg seed cotton per hectare. This quantity of nitrogen should be replenished to maintain
soil fertility for the next crop. Nitrogen is constituent of chlorophyll, amino acids and building block of proteins.
The deficiency of N leads to stunted growth.

N Management:

o Nitrogen should be applied in splits rather than one time application at the time of sowing

o Cotton crop do not require much nutrition at vegetative stage. Application of fertilizer before the plant starts
bud formation lowers its efficiency.

o Fruiting phase of cotton crop (buds formation to boll maturation) is crucial and needs more nutrition.

o Surface applied N is more prone to volatilization losses than fertilizer mixe d into soil at field capacity (wattar
condition).

o Irrigation water should be applied immediately to field where N fertilizer has been surface applied through
broadcasting.

o Incase N application has been delayed due to some reasons, application of nitrate fertilizers be opted to fulfill
urgent crop needs.
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N
o Fertigation (fertilizer application with irrigation water) is an efficient technique of supplying required nutrition
to the plants. Nitrogen fertilizers such as Urea, Ammonium sulfate and Calcium Ammonium Nitrate can be
applied through fertigation. For fertigation, the fertilizers should be properly dissolved in water tank before
application. Calcium ammonium nitrate comparatively needs a more rigorous mixing.
o Supplemental nitrogen may be applied through foliar sprays at peak fruiting phase for better crop
performance. For this 2-3 kg urea is dissolved in 100 litre water and sprayed on the crop at one acre area.

Phosphorus (P)

Cotton grown areas of Punjab and Sindh provinces are mostly alkaline with pH values frequently above 8.00.
Phosphorus nutrient availability in soils is highly pH dependent and maximum P availability in soils is in the pH
range of 6.5 - 7.5. Moreover high calcium (Ca) content of soils adversely affect availability of P to plants by
formation of insoluble Ca-P compounds. The duration of contact between applied P and soil is very crucial that
determines availability of P to plants in soils with high calcium content. In such soils, time of phosphorus fertilizer
application is very important. To be utilized efficiently, P is ought to be applied at a stage when there is high
demand of nutrients by the plant. Phosphorus plays important role in root development, photosynthesis and a
part of energy related compounds. Cotton crop removes about 25.0 kg P (P,0s) from soil to produce 3000 kg seed
cotton per hectare.

P Management:

o  Pre-plant phosphorus application should be avoided as it lowers efficiency due to:
i)  Cotton plant needs lesser phosphorus at early stage (vegetative stage).
ii) Contact between P and soil is prolonged that lowers the solubility of applied P.
iii) More quantity of fertilizer is required to fulfill crop needs.
o Phosphorus applied after thinning of cotton crop i.e. up to 25 days after planting is more efficiently utilized.
e In bed-furrow planting, more quantity of applied P fertilizer is available per unit land area than that
broadcasted to the field, in equal quantity, at seed-bed preparation.
s Two split applications of P at 25 & 45 days crop reduces contact time of P fertilizer with soil thus leaving P
available for rather a longer time in soil solution for plant uptake.
o Phosphorus fertilizer application by fertigation during fruiting phase (25 to 45 days after planting) is more
convenient, uniformly distributed and efficient than broadcasting / mixing into soil.

Potassium (K)

Potassium nutrient is considered a quality factor as it activates a
number of enzymes within the plant. Potassium plays
important role to maintain cell turgidity under water stress
environments, regulates closing and opening of stomata .
thereby preserving moisture within the cells. Potassium also Weathering, ™.,
F ; . Exhaustive K

improves plant's resistance to pest and diseases. Although @
potassium is required in larger quantity almost equal to that of
nitrogen by cotton plant, yet its use is very limited in Pakistan.
Alluvial soils of the Punjab and Sindh provinces have been a rich
source of K since centuries. Intensive cropping without
replenishment of K has depleted this nutrient from agricultural
soils and its deficiency is growing with time. Canal irrigation
water carries suspended clay minerals rich of K nutrient. Owing

Fixation

Structural K

Nutrient uptake

to squeezing water availability and cultivation of exhaustive W E BRI I S EE S S S S

NN N
(SIS AR

crops, canal irrigation water is unable to maintain soil K balance. Crop Days
A 3000 kg cotton production takes away up to

Fig. 3: K pools in soil
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g
125 kg K (K,0) from the soil. Although most of the applied K fertilizer is available to the plants, yet there exist
different pools of K in the soil as illustrated in Fig. 3. Some of the applied potassium may be fixed in the interlayer
spaces of silicate clays and does not remain available to the sown crop.

K Management:
o Because of an expensive input, K should be applied on need basis keeping in view the soil analysis reports.
Soils with K levels less than 80 mg per kg soil need K fertilizer applications.

o The peak requirement of cotton for K starts after 30 days of planting at the start of fruiting phase rising to its
maximum during 70-80 days old crop. The period of 30 to 100 days of cotton crop is very crucial in K fertilizer
management.

o  Full or split applications of K fertilizers are equally efficient; however, supplemental foliar sprays during peak
demand period provide added advantage.
» Both sources SOP and MOP may be applied to cotton crop in normal soils.

» Two to three foliar sprays of SOP or potassium nitrate @ 2% have improved cotton production and cost
effectiveness.

o The dose of K in foliar spray should be decreased if applied as a mixture with other nutrients.

Boron and Zinc:

Micronutrients such as Boron (B) and Zinc (Zn) have important roles in the plants. More than 50% soils are
deficient in B & Zn nutrients. Boron affects flowering & fruiting, pollen germination, cell division, and active salt
absorption. The metabolism of amino acids and proteins, carbohydrates, calcium, and water are strongly affected
by boron. B deficiency leads to fruit shedding and production of deformed fruit. A 3000 kg seed cotton yield takes
up to 200g boron per hectare. Zinc is required in a large number of enzymes. Zn deficiency leads to interveinal
chlorosis, stunted growth of leaves, commonly known as "little leaf"; caused by the oxidative degradation of the
growth hormone auxin. Availability of Zn is highly pH dependent, which decreases 10 fold with each unit rise in
soil pH beyond 7.0. A sum of 150g Zn per hectare is removed by a seed cotton of 3000 kg.

B & Zn Management:

o Soil application of B (2 kg/ha as boric acid) and Zn (5 kg/ha as zinc sulfate) are recommended. Nevertheless,
soil applied B and Zn are comparatively costly owing to their more quantity applied in soil.

o Soil applied B is readily available to plants whereas Zn is converted into insoluble compounds at high soil pH.
The problem may be overcome by application of chelated Zn, a stable complex of organic ligand and Zn metal;
which is protected from direct contact with the soil particles.

o In soils with inherent B and Zn deficiencies, early stage malnutrition can be eliminated by soil application of
these nutrients.

o Foliar application of B and Zn needs lesser quantity of salts (250g each/100 litre water), however it is not
recommended at younger than 30 days old crop.

o Foliar applied B & Zn (2-3 applications) are cost effective, enhance fruit production (less shedding) and improve
boll size.

Precautions for foliar sprays:

o Nutrients must be properly mixed/dissolved in the spray tank, and never exceeded than the recommended
dose.

o Excess dose may cause stress and physically burn the crop.

o Spray should be avoided when the crop is under water stress or any other stress (disease/pests).

» Fresh and young leaves readily absorb sprayed nutrients than the older and stressed leaves.

o Repeated sprays with diluted concentrations are better than concentrated (extra) nutrients in one spray.

o Spray should be done early in the morning or in late evening to facilitate better absorption of nutrients.

» Sprays done at noon or in sunshine result in rapid loss of water from leaf surface thus slowing down nutrient
absorption and a possible injury to the leaves by the dried out nutrient residues.
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“COTTON- KNAPSACK SPRAY: TECHNIQUES FOR EFFECTIVE RESULTS

Habib ur Rahman
Manager Training & Technical Services; Sayban International, Pakistan

The most important goal in the application of pesticides in
Cotton is to get uniform distribution of the chemicals throughout
the crop foliage. Underdosing may not give the desired coverage
and control needed. Overdosing is expensive as it wastes
pesticide and increases the chances of resistance to the
concerned pesticides.

It is estimated that 16% of the total world’s pesticides sprayed
on cotton, more than any other single crop. Same is the case in
Pakistan. Pesticides are applied with various spray machines by
small and large farmers.

Here are some important tips to use the Knapsack spray
machine for effective results and maximum benefits to the farmers in terms of cost saving for multiple
application

Knapsack Sprayer

The most used spray machine in Cotton or any other crop in Pakistan in Knapsack Sprayer which is operated
by hand or by engine. These are also manually operated and carry by operator on its back by a pair of
mounting straps during application of insecticides. It is suitable for small lands up to some acres. The lever is
used to push the liquid from spray tank to the air cylinder with the help of a piston. Air present in the
cylinder creates pressure that releases the water through via cut-off valve. A plastic tank of 14-20 liters
capacity is used with the sprayer. Hand level is usually operated at 15 -20 strokes/ minute at the pressure of
40psi. However, applicator requires constant pumping to develop pressure. It requires good practice for
thorough coverage of the area to be treated.

Like other the most important parts are Tank Agitators and Nozzles

Tank Agitators

Spray material of an insecticide is a mixture different component including the
insecticide and carrier. Agitator devices help to maintain the homogeneity of

the spray material. Constant mixing is necessary for some of the formulations
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like dry WDGs, WP, SC & EC formulations). It will produce the uniform spraying material for even
application. Agitation can be achieved by using paddles provided in the tank.

Nozzles

Nozzles are another important part of the spray machine to get better coverage and results. Some
guidelines are depicted in the following diagram.

Guidelines for Effective Spraying of Pesticides on Cotton

o Fill the half spray tank machine with water and then put the - | - " e "
pesticides into it to a suitable level. AN oe o

o Pesticides of WDGs, DF & WP formulations should be mixed R R
in water separately and then put into the tank through its  |reees Vortoud | ot ot
perforated metal piece or strainer (Jali). gt | toriet | e |

» Hollow cone nozzles should be used in case of contact | - i o
insecticides. T =

o Disc and Core Cone or Flat fan nozzles for systemic |5 Rl Loy
insecticides. Growt Regulators|  Gont Very

® Nozzles should be 1.5-2.0 feet above the crop during the spray.
o Spray should be avoided during wind blowing.

o After Spray machine should be cleaned with Surf / water and then wash hands with good quality
soap.

o Spray -tainted clothes should be removed and wear other suitable clothes.

Golden Principles for Pesticides Application for maximum benefits for Cotton farmers.
1. Never compromise on quality; it reduces number of sprays as well as cost/acre.

2. Always apply pesticides when necessary and on ETL

3. Apply at right time of the day according to the pest

Whitefly, Jassid/Thrips: Early morning before the sunrises is better.
b. Whitefly: Repeat spray with 7 days interval with proper coverage.

c. Pink bollworm: Spray between 8:00 to 11:00am is better, as to coincide with the hatching of eggs
and entry into the bolls. If Adults activity are more, than spray in evening or at night is better option.

4. Proper coverage is necessary: Spray volume according to the pest.
a. Whitefly: Not less than 150 It/acre with proper hollow cone nozzle.

b. Pink bollworm: 100 It/acre with proper hollow cone nozzles and .

adjust speed of spray man. & .
Always be careful while handling pesticides
Follow the instruction on product label
Maintain good personal hygiene @
Maintain application equipment in good condition

Wear suitable protective clothes

10. After spray, rinse the bottles in safe places & make it un-usable and dispose these properly

It is the key to remain Safe on-farm that only the workers who are specially trained to handle pesticides be
allowed to do spraying.
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I=="DEVELOPMENT OF CLCV TOLERANT UPLAND CULTIVARS THROUGH INTROGRESSION

Khezir Hayat, Farzana Ashraf, Hafiz Muhammad Imran

The goal of many breeding programs is to mobhilize a gene, or genes, from a donor parent into an elite
parent, usually through conventional breeding methods. Cotton (Gossypium spp.) is the most important
fiber crop and the second most important source for edible oil and protein in the world. The use of
cotton fibres to make fabrics goes back at least 7000 years. On global basis, cotton is grown by more
than 80 countries. It is infected by several pathogens and pests, and among them cotton leaf curl
disease (CLCuD) is one of the major causes of loss of cotton cultivation. The disease has significantly
challenged the sustainability of cotton production in Pakistan with annual yield penalty of two million
bales. Commercial cultivars with low to moderate tolerance have been developed by traditional
breeding programmes. However, a highly resistant cotton variety is unavailable. Different scientists
worked on interspecific hybridization for transferring resistant genes for favorable traits from wild
diploid species into tetraploid cultivated cotton like transferred resistant genes against cotton rust
caused by Puccinia cacabata. from Gossypium anomalum L. and Gossypium arboreum L. into Gossypium
hirsutum L. through interspecific hybridization, induction of polyploidy and back crossing accompanied
by continuous screening for resistance. It is worthwhile to combine the genes for Cotton Leaf Curl Virus
resistance and other diseases and drought resistance between Gossypium hirsutum L. and Gossypium
arboreum L. cotton. At present, no single variety of Gossypium hirsutum L. is resistant to BSCV, whereas
Gossypium arboreum L. is known to have immunity against Cotton Leaf Curl Virus. The Cytogenetics
Section of Central Cotton Research Institute, Multan is engaged for the last many years in transferring
desirable characters of wild species to the cultivated ones through co mplex crosses. While screening 30
Gossypium species in hand, it was observed that the diploid species of cotton viz. G. herbaceum, G.
arboreum, G. anomalum, G. captis viridis, G. gossypioides, G. laxum, G. stocksii, G. areysianum, G.
somalense and G. fongicalyx showed resistance to Burewala stain of cotton leaf curl virus.

Materials and Methods

i) G.anomalum Wawra et. Payer(2n= 26)-B1 was crossed with G. hirsutum Linn(2n=52) (AD)1as female.
The resultant triploid hybrid was treated with 0.2% aqueous solution of colchicine for 72 hours using
seedling dip method for doubling the chromosomes. The hexaploid was further crossed with G.
hirsutum to make a pentaploid which was further back crossed four times to get a stable tetraploid.

ii) G. anomalum Wawra et. Payer(2n= 26)-B1 was crossed with G. arboreum. Linn (2n=26) A2 The
resultant diploid inter-specific hybrid was treated with 0.2% aqueous solution of colchicine for 72
hours using seedling dip method for doubling the chromosome. The resultant tetraploid hybrid was
crossed and back crossed with G. hirsutm .

iii) Both the above mentioned species hybrids viz., [{4hirs. x 2 (hirs. x G. anom.)} x {2hirs. x 2 (arbo. x
anom.)}] x hirs. were also crossed with each other.

The synthesized material was grafted with virus affected petioles of CIM-473 to check its virus resistance

against BSCV in green house. Later on these resistant plants were shifted to field for assessment of their

resistance against BSCV in field conditions.

Results:

The diploid species that cross directly with upland cotton produce sterile triploid F! hybrids. Such triploid
hybrids have to be treated with Colchicine to produce hexaploids (Joshi and Johri, 19 72). We synthesized
Triploid hybrid plants of (G. hirs. L. x G. anom.) L. and 2 (G. arbo. x G. anom) treated with 0.1 %
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Colchicine solution for seven days using cotton swab method. There was no effect of Colchicine as these
plants were old. 2431 plants of the material developed by species hybrids were grafted with virus
affected of petiole of CIM-473 to check their virus resistance against BSCV in green house. Out of these
342 plants which did not show BSCV symptoms were transplanted in the field. Only 61 plants showed
resistant against BSCV ftill maturity of crop. Table-1 showed that in the first Gossypium species hybrid
viz., 4G. hirs x 2(G. hirs x G. anom), resistance to BSCV was 0.66%, where G. anomalum alone resistant to
BSCV was used. While in the second combination viz., °G. hirs x 2(G. arbo x G. anom), the resistance to
BSCV was 2.32%. When two Gossypium i.e. G. arboreum. and G. anomalum resistant to BSCV were used.
In the third combination i.e, [{*G. hirs. x 2 (hirs. x G. anom.)} x {*G. hirs. x 2(G.arbo. x G.anom)}] x G. hirs.
where G. anomalum has been used twice and G. arboreum once, the resistance against BSCV was 3.0%.

Table-1: Screening of resistant material during 2007-08

Material Total# of # of plants not BSCV Resistant %age
plants Showing affected plant
grafted symptoms plants in
in and the
greenhouse transplanted field
in the field
G. hirs. x 2 (hirs. x G. 303 13 11 2 0.66
anom.).
%G. hirs. x 2(G.arbo. x 774 115 97 18 2.32
.anom.)
[{4G. hirs. x 2 (G.hirs. x G. 1354 214 173 41 3.0

anom.)} x {*G. hirs. x
2(G.arbo. x G.anom)}] x G.
hirs

Table-2 Screening of material in the field during 2008-09

Material Total number BSCV Affected Resistant %age
of plants Plants In the plant
In the field Field
G. hirs. x 2 (G.hirs. x G. anom.). 1231 ' 1193 38 3.1
%G. hirs. x 2(G.arbo. x G.anom) 121 85- 36 29.7
[{*G. hisr. x 2 (hirs. x G. anom.)} x 38 59 29 33.0
{2G. hirs. x 2(G.arbo. x G.anom)}] x -

G. hirs.

I N T
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Table -3 Performance of of resistant plants of [{3G. hirs. x 2 (G. hir. xG. anom.)} x {*G. hirs. X 2(arbo. x
G. anom.)}] x G. hir.

Plant Seed cotton Lint Fibre Fibre Fibre

No. yield/plant (%age) length fineness strength

(g) (mm) (ng/inch) (g/tex)
CP-3/22 23 441 28.9 | 3.6 32.2
CP-4/73 254 38.4 29.4 3.9 29.1
Z4 114 37.7 334 3.5 325
Z5 418 41.9 323 4.1 29.1
6 303 39.0 34.3 3.4 319
CP-5/715 60.3 35.2 33.8 3.6 299
Z16 76.3 35.9 31.8 35 29.9
Z18 141.0 35.1 30.0 4.1 29.1
CP-7/724 86.0 38.6 30.4 4.5 339
227 148.2 35.4 30.9 4.4 30.2
Z28 153.4 45.6 28.3 3.8 30.3
CP-8 188.8 39.4 29.0 4.8 27.0
CP-11/732 120.4 45.3 31.1 34 36.0
734 144.3 37.6 32.3 3.6 34.2
Z42A 89.0 40.1 30.0 3.3 345
CP-12/736 234.6 354 30.0 4.5 28.4
737 153.0 39.2 30.3 3.3 334
CP-17/H3 14902 38.6 29.1 4.3 28.7
CP-17 2935 39.8 30.7 3.7 30.3
CP-24/747 261.8 35.0 31.7 3.2 32.2
P6 (2008) 37.6 36.9 26.2 4.4 27.1
P-22 (2009) 24.0 33.3 31.1 3.2 32.8
CIMV-496 (C.S) 90.3 40.2 28.1 4.8 26.5
CIM506 (C.S.) 86.1 37.2 27.8 4.9 26.3

Virus resistant plants having good seed cotton yield with good fiber quality traits will be utilized in
breeding programme for introgression of cotton leaf curl virus resistance in elite interspecific
combinations. CIM-608 developed from introgressed hybrids has been approved for general cultivation
in 2013, which will increase seed cotton production and will be a source of food security. Moreover,
Cyto-124 has been approved for general cultivation during 2016. This material will be used for insect
resistance having good fiber quality.

&
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— COTTON PICKING

Dr. Muhammad Naveed Afzal, Muhammad Tarig and Dr. Muhammad Ahmad
Agronomy Section, Central Cotton Research Institute, Multan

The seed cotton is an economic part of cotton crop which is used as raw material for textile and oil
extracting industries. The picking is carried out either by hand or with the help of a cotton-picking
machines. The former is historical and slow, while later is an invention and fast. Cotton picking is
tedious hard work and contributes huge share in cost of production. Now a days, the seed cotton is
picked at the rate of Rs. 10 per kg, it would contribute Rs. 8000 per acre in cost of production for
farmers with 20 monds yield. During the peak season, the availability of labour for cotton picking
becomes even more scarce. Cotton picking gets delayed causing yield loss which may be up to 15 per
cent and also affecting the overall quality of lint. The picking capacity may be 5-6 kg seed cotton per
hour for first picking and decreasesin subsequent picking. Therefore, one cotton picker generally
picks 40-50 kg seed cotton per day by working for eight hours. The change in weather conditions
forces the farmers to harvest cotton quickly and unavailability of labour and less available time for
total pickings, makes it expensive and complex. The hand picking is more common in Indo-Pak, while
advanced countries are using mechanical pickers. Almost 1/3 of the cotton produced in the world is
mechanically picked.

Mechanical picking is getting popularized among the developing countries; however, it is at
introductory stages. The production technology is being modified alongwith development of varieties
suitable for mechanical picking. Mechanical cotton pickers are of two basic
types, strippers and pickers. Strippers have rollers or mechanical brushes that remove entire bolls
from the plant and carry along with them a lot of plant material i.e. leaves, burs and branches. The
unwanted material is then removed by special devices at the gin. These are suitable when leaves
have been completely detached from plant and there are no chances of contamination from leaves.
Picker machines, are also known as spindle-type harvesters. Spindle pickers pull the cotton fiber from
the open bolls using revolving barbed spindles that entwine the fibers and release them softly to be
carried to the basket. The cotton fibre is wrapped around the moistened spindles and then taken off
by a special device called the doffer, from which the cotton is delivered to a large basket carried
above the machine. The mechanical picking speed is very high and on average one mechanical
pickers can harvest 12-15 acre per day. The bushy and tall varieties, non -synchronized boll opening,
unique production technology (wider row spaces, small plant height and higher planting density) and
very high cost are certain constrains of the mechanical which are being addressed at our institute.
The issue high cost of mechanical picker may be resolved through making it available at rental basis
just like combine harvester. The adaptation may be slow but future of cotton is with mechanical

picking in Pakistan. The pictorial view of manual and mechanical cotton picking is presented in figure
aandb.

Cares while hand picking

» Wear a thick pair of gloves to protect your hands. Cotton bolls are sharp and pointy and can
injure your hands

o Picking should be carried out under trained supervisor

» Child labour should be discouraged in picking

o Start picking in rows

-' Central Cotton Research Institute, Multan @
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o Picking should be started from bottom to top of the plant

o Picking of cotton should be done in the morning because due to humidity there is no sticking of
dried leaves and other trash

o At time of picking good quality and fully open bolls should be picked separately and keep
separate. Then pick yellowish, cotton from damaged bolls and keep it separate

o Cotton of different varieties should be picked separate and keep separately

o After picking cotton should be dried in sunlight for 3-4 days and then store in dry and clean place

o After cotton picked, remove the debris, leaves and twigs. It will ensure clean and fresh cotton to
be used for crafts and fabric

° Second picking should be done 15-20 days after first picking

Cares while mechanical picking

o Adopt proper agronomic practices recommended for mechanical picking like 90 cm row spacing,
10 cm plant spacing and maintain small plant height (100-120 cm)

o The cultivation of sympodial nature varieties is discouraged for mechanical picking

o Defoliate the crop for detaching leaves from plants with the aim to avoid contamination

°  Wait until the majority of bolls have completely opened

o Read the user manual properly as every cotton picker is slightly different in terms of their
particular settings and location of the buttons

o Select your RPM setting (fast, normal, and slow) on the armrest control module. Dump the
cotton into a “boll buggy” when the cotton basket is full

Figure a. Manual Picking Figure b. Mechanical picker

e &
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