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GIEDITORIAL|

Cotton Cultivation amid Covid-19 Pandemic

The outbreak of Covid-19 pandemic have not only shaken the entire economic and health structure
in the world but it is also feared to impact the crops production at the world level. The closure and
transport lockdown situation hampering the provision of agricultural inputs as well as slowing
down movement of grains, vegetables and other essentials from field to the market. Government
of Pakistan is taking very effective and prompt measures to mitigate the effects of this disease
upon crops production, marketing and transportation to the cities. Substantial facilities including
allowing goods transport movement, opening up of agriculture-related machinery workshops,
input provider shops, deferring of loans payment, relaxation in payment of utility bills, lowering
petrol, diesel and electricity rates and regular dissemination of advisory for preventive measures to
be followed by the farmers.

Cotton production, though, seen on the decline during the current decade due to the
environmental factors, Pink bollworm and Whitefly problems, increased production of competing
crops coupled with cotton marketing issues. The production level shrinks below to the level of 10
million bales against the requirement of 15 million bales in the country. This has created unrest
among all the stakeholders completely depending upon the raw materials derived through the
cotton crop. The federal and provincial governments constituted various committees to ascertain
causes of severe decline in productivity and suggest measures for its revival. The Committees has
thus recommended measures including refinement of cotton research system, acquiring advanced
seed technologies, Pink bollworm and Whitefly control program, farmers support programs i.e.,
better prices for quality produce, extensive training programs and input provision at affordable
prices.

All these efforts have resulted in maintaining cotton crop share in the Prime Minister Agriculture
Emergency Program and Government has generously approved various mega projects which are
going to be launched in collaboration with provincial governments for enhancing cotton
productivity throughout the cotton belt. These include Better Cotton Initiative Program, Pink
bollworm management, research infrastructure improvement, seed development programs, and
extensive farmers training programs. With all these support measures, coordination among
research & development institutions, collaboration of stakeholders and provincial governments,
the cotton production could well be revived back in the country which will not only uplift economy
as well as well-being of the cotton farmers.
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USES OF BIO-PESTICIDES AND BIO-FERTILIZERS

Dr. Zahid Mahmood, Abdul Latif Sheikh

On the global scale, usage of pesticides on crops has greatly declined d ue to several alternatives based on
biological approaches. Indiscriminate use of chemical pesticides has played havoc with environment, bio-
diversity and public health. Usage of plant growth promoting rhizo-bacterium and their metabolites as bio-
fertilizers have also recently received much attention.

BIO-PESTICIDES

Recently bio-pesticides have got special attention in place of chemical pesticides. The control of insect pests
with the help of virus, bacteria and fungi. Some of the most commonly used and effective bio-pesticides are:

i)

vi)

Insect Growth Regulators (IGRs): Insect go through a molting process (shedding their skin) in order
to become larger and to mature halofenozide works on certain Lepidopteran (butterflies and
anthers) and Calopteron (beetles) larvae. As the immature insects are exposed to this compound, it
very quickly forces them into a molt that they are not yet physiologically ready to undergo and the
effect is lethal.

Bacillus thurngiensis (Kinstaki): Commonly known as Bt, this bacterium has been available for many
years. There are several strains of Bt available and each acts on different groups of insects. Kenstaki
is effective against Lepidopteran caterpillar and therefore is the most widely used type of Bt in the
Green Industry.

Horticultural Oils: These are highly refined petroleum based oils work primarily by covering and
suffocating the pest organism. These oils work best on pests such as scale insects, spider mites etc.
On attractive feature of oil is that they can kill all life stages, including eggs.

Insecticide Soaps: These are more scientifically potassium salts of fatty acid. They work best on soft
bodied insects but usually are not effective against the egg stage. Common targets for soap sprays
are aphids, spider mites and mealybugs etc.

Entomopathogenic Nematodes: ‘Entomo’ refers to insects and ‘pathogenic’ means to create
disease symptoms. Some nematodes attack and kill insects. These nematodes do not directly kill the
insects. They enter the insect via natural openings such as mouth, anus or spiracles (openings for
respiration) carrying a bacterium. Once inside the host insect, the bacterium becomes active. The
nematode feed on this bacterium and the waste by-products of the bacterium become lethal to the
insect. Killing it by bacterial septicemia. These nematodes kill wood borers.

Neem: Azadirachtin is an extract of the Neem tree (Azadirachtay indica). It had many uses for
centuries as an insecticide. Neem has been effective against lily leaf beetle.

BIO-FERTILIZERS

Soil contain natural reserves of plant nutrients which are in complete form. Micro-organisms convert these
complex nutrients into simple nutrients for the availability of the plants and ensure their proper
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development and growth. They help in increasing the crop vield by 10-25%. Bio-fertilizers can also protect
plants from soil-borne diseases to a certain degree.

Bio-fertilizers comprise of micro-organisms including bacteria, fungi, cyano-bacteria (blue-green algae) and
their metabolites that are capable of enriching soil, increase crop growth and yield. Bio-fertilizers include (1)
symbiotic atmospheric nitrogen fixing bacteria; (2) phosphate solubilizing bacteria which are able to make
phosphorous and (3) enriched composed as detailed below:

Nitrogen
® Rhizobium (for legume crops)
® Azotobacter / Azospirillum (for non-legume crops)
o Acetobacter (for sugarcane only)
° Blue green algae and Azolla (for low land paddy)
Phosphorus
° Phosphotica (for all crops to be applied with Rhizobium)
° Enriched compost Cellulolytic fungal culture (degradation of cellulosic agricultural wastes)
o Phosphotica and Azotobacter culture (for cereals and cash crops as well as horticulture

crops)

Rhizobium, Azotobacter, Azospirillum and Cyanobacteria have been traditionally used in India as bio-
fertilizers.
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COTTON VARIETIES ALONG WITH SPECIAL FEATURES AND PRODUCTION
TECHNOLOGY FOR THE ENHANCEMENT OF SEED COTTON YIELD

DR. MUHAMMAD IDREES KHAN, Head / Senior Scientific Officer,
Plant Breeding & Genetics, Central Cotton Research Institute, Multan,

Bt.CIM-632

This variety has been evolved through hybridization of a promising line 630-05/09 and commercial variety
Bt.CIM-599 at the Breeding & Genetic Section of Central Cotton Research Institute Multan. It was approved
for general cultivation in 2018. It is tolerant to cotton leaf curl virus (CLCuV). Its plant is medium tall with
sympodial branching habit. The boll size is medium. The leaves are dark green and form a dense canopy. It
possess Yyield potential of 45-50mds/acre. It has 42.2% ginning out turn, 28.8mm staple length and 4.5ug/Inch
micronaire vale.

Bt.Cyto-179

This variety has been developed at the Cyto- Genetics Section of Central Cotton Research Institute, Multan
through hybridization. It was approved for general cultivation in 2017. It has 2-3 monopodia and medium
sympodial branches. It has big boll size. It has 40.4 percent ginning out turn and 28.8mm staple length along
with 4.2ug/Inch micronaire value.

Bt.CIM-600

This variety was also developed through hybridization of CIM-554 and Bt.CIM-598 at the Breeding & Genetic
Section of Central Cotton Research Institute Multan during 2016. Its plants are medium tall erect with
sympodial branching habit. It has medium boll size with fuzzy white seed. It has relatively maximum tolerance
against CLCuV. It has GOT %age of 42.8 and staple length of 29.8mm.

Bt Cyto-177
This variety has been developed at the Cyto- Genetic Section of Central Cotton Research Institute, Multan
through hybridization of an early maturing local line with an Exotic line having Bt. (Cry-1 AC gene). It was
approved for general cultivation in 2015. This variety has 2-3 monopodia. It has 40.0 GOT % and 29.0 mm
staple length

Bt CIM-602

It has been developed through hybridization of a local variety CIM-499 and IR-CIM-448 at the Breeding &
Genetics Section of Central Cotton Research Institute Multan. It was approved for general cultivation in 2013.
It is tolerant to cotton leaf curl virus (CLCuV). Its plants are medium tall with sympodial branching habit. The
boll size is medium. The leaves are dark green and medium size. It has yield potential of 35-40 mds/acre. It
has 40.3% ginning out turn and 29.1mm staple length.

Bt CIM-599

It has been developed through hybridization of a long staple variety CIM-707 and a Bt. variety i.e. N-121 at
the Breeding & Genetics Section of Central Cotton Research Institute Multan. It was approved for general
cultivation in 2013. It is highly tolerant to cotton leaf curl virus. This variety has 1-3 mononpodia with medium
plant height having short sympodial length with close boll bearing. The boll size is medium with 4-5 locules.
The leaves are dark green. It possess yield potential of 40-45 mds/acre. It has 41.4% ginning out turn and
28.7mm staple length.

Bt CIM-598

It has been developed through the hybridization of a local variety CIM-446 and IR-CIM-448 at the Breeding &
Genetics Section of Central Cotton Research Institute Multan. It was approved for general cultivation in 2012.
Its plant growth habit is medium tall with sympodial branching. It is profusely hairy variety due to which less
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attack of Jassids and thrips are observed. It has good boll size with fluffy opening. It is fairly tolerance to leaf
curl virus disease as compared with other commercial varieties. It is also early maturing and suitable for
cotton wheat rotation. It possesses yield potential of 40-45 maunds per acre. It has 40.1% ginning out turn
and 28.2 mm staple length.

Non-Bt Varieties

CIM-610

This variety CIM-610 was developed by crossing of CIM-707 of Central Cotton Research Institute, Multan and
MNH-6070 of Cotton Research Institute, Multan at the Breeding and Genetic Section of Central Cotton
Research Institute, Multan. It was approved for general cultivation in 2018. This variety has tall plant and
sympodial growth habit. It has 40.2 GOT % and 28.8mm staple length.

CIM-620

It has been developed through hybridization of a long staple variety CIM-573 and an exotic genotype i.e.AS-
0349 (imported from France) at the Breeding and Genetic Section of Central Cotton Research Institute Multan
and was approved for general cultivation in 2016. This variety has long sympodial branches having close boll
bearing habit with medium and dark green leaves. The lint color of this variety is light brown. This variety can
be grown for organic Cotton production in our country. It has 40.2 GOT % and 28.9mm staple length.

Cyto-124

This variety, Cyto-124 was developed at the Cyto-Genetics Section of Central Cotton Research Institute,
Multan It was approved for general cultivation in 2015. This variety has tall plant and sympodial growth habit.
This variety was developed by Interspecific hybridization (Crossing between Gossypium hirsutum L. and
Gossypium anomalum L.). This the reason that this variety possess maximum tolerance against CLCuV
disease. It has 42.8 GOT % and 30.3mm staple length.

CIM-573

The variety CIM-573 has been developed through crossing technique by hybridization between hybrids i.e. H-
2118 and H-2119. It was approved for general cultivation in 2012. This variety has long staple with compact
plant habit and dark green leaves. It has 39.9 GOT % and 31.0mm staple length.

CIM-608

The variety CIM-608 has been developed through interspecific hybridization i.e. 2(G. hirsutum x G.
anomalum) x 3G. hirsutum. It was approved for general cultivation in 2013. This variety has compact plant
growth habit with large and dark green leaves. It has 42.1 GOT % and 29.1mm staple length.

Fibre characteristics and year of release of commercial varieties of cotton

Sr. Variety Year of Ginning out- Staple Micronaire Pressley
No. release turn (%) length (mm) value strength "000'
pg inch™ Ibs tppsi
Bt. Varieties

1. | Bt.CIM-632 2018 422 ' 28.8 4.5 ' 100.6
2. Bt.Cyto-177 2015 40.0 29.0 44 92.3

3. | BtCyto-179 2017 404 28.8 4.3 91.6

4. Bt.CIM-600 2016 42.8 29.8 4.6 96.7

5. Bt.CIM-599 2013 414 28.7 46 94.2

6. Bt.CIM-602 2013 40.3 29.1 4.2 94.8

7. Bt.CIM-599 2013 414 28.7 4.6 942

8. | Bt.CIM-598 | 2012 | 40.1 | 28.2 [ 4.2 [ 95.0

Non Bt. varieties

1 CIM-610 2018 40.2 28.8 ' 4.3 101.9
2 CIM-620 2016 40.2 28.9 4.6 93.0

3 Cyto-124 2015 42.8 30.3 4.4 92.3

4 CIM-608 2013 421 291 4.5 95.6

5 | CIM-573 | 2012 39.9 | 31.0 4.6 93.8
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BIOLOGICAL CONTROL OF COTTON PESTS

Shabana Wazir
Biological control or biocontrol
Biological control or biocontrol is a method of controlling pests such as insects, mites, weeds and plant
diseases using other organisms (Natural enemies). A number of naturally occurring native predators such as
coccinellids, chrysopids and syrphids besides many parasitic wasps offer significant control of early season
sucking pests such as jassids, aphids and thrips.

Natural enemies of insect pests, also known as biological control agents, include predators,
parasitoids, and pathogens.

Predators, such as lady beetles and lacewings, are mainly free-living species that consume a large
number of prey during their lifetime.

Parasitoids are species whose immature stage develops on or within a single insect host, ultimately
killing the host. Many species of wasps and some flies are parasitoids.

Pathogens are disease-causing organisms including bacteria, fungi, and viruses. They kill or weaken their
host and are relatively specific to certain insect groups.

A high reproductive rate is important so that populations of the natural enemy can rapidly increase when
hosts are available. The natural enemy must be effective at searching for its host and it should be searching
for only one or a few host species. Spiders, for example, feed on many different hosts including other
natural enemies. It is also very important that the natural enemy occur at the same time as its host. For
example, if the natural enemy is an egg parasitoid, it must be present when host eggs are available. No
natural enemy has all these attributes, but those with several characteristics will be more important in
helping maintain pest populations.

Types of biological control

There are three broad types of biological control:

Classical Biological Control (introduction of natural enemies to a new locale). They are adapted to the local
environment and to the target pest, and their conservation is generally simple and cost-effective. Lacewings,
and lady beetles, can be conserved with little effort.

Chrysoperla
Voracious feeder .Adults feeds on honeydew and nectar Larvae feeds on Heliothis eggs, small larvae
and other sucking pests
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Big-eyed Bug Geocoris sp
Adults and nymphs feed on Insect
eggs and small larvae and sucking
insect pests

Minute Pirate Bug Orius sp

Nymphs resemble adults but are
orange in colour.Adults and nymphs
feed on thrips, mites, small nymphs
of jassid and insect eggs.

Assassin bug
Feeds on Heliothis eggs and larvae of all
stages.They use their powerful piercing

and sucking ‘beaks’ to suck fluid from
larvae and other soft bodied insects.

Ants are generalist predators that are
active on the soil surface throughout the
cotton season. Ants are predators on
Heliothis and other Lepidopterous eggs.

Spiders

Spiders are not insects, they can be
distinguish by having eight legs and only
two body regions. Spiders feeds on small
larvae, jassid and aphids.
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Big-eyed Bug Geocoris sp

Adults and nymphs feed on Insect
eggs and small larvae and sucking
insect pests

Parasitoid of cotton
Aenasius bambawalei

Mealybug:

It parasitize 25-29 mealybugs per female

It prefers bigger females for parasitization
It remains active throughout the year on
crops, ornamentals and weeds.

v Y
.

]

Whitefly Parasitism

Encarsia and Eretmocerus are two major
parasitoid’s groups of cotton whitefly.
Female lay their eggs near or inside the
2" instar nymphs of whitefly. 80-90%
parasitism have been recorded during
cotton season.

O W N S R R R N W N S W N S S NN S N S N S W S W S N S W S W S N S N NN W N

Augmentation

This type of biological control
involves the supplemental release of
natural enemies. Relatively few natural
enemies may be released at a critical

time of the season (inoculative release)
or millions may be released

(inundative release).

Lady beetles, lacewings, or parasitoids
such as Trichogramma are frequently
released in large numbers (inundative
release).

Recommended release rates for
Trichogramma in vegetable or field crops
range from 5,000 to 200,000 per acre per
week depending on level of pest
infestation. Similarly, entomopathogenic
nematodes are released at rates of
millions and even billions per acre for
control of certain soil-dwelling insect
pests.

Both adult and larvae of Lady beetle prefer
to feed on small bodied insects. Also
consume Helicoverpa eggs, larvae, mites,
whitefly and jassid.

Purchase and Release of Natural Enemies
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Habib ur Rahman, Bayer Pakistan (Pvt.) Ltd. Multan

The Whitefly (Bemesia tabaci) is a global, serious pest of field, vegetables & ornamental
crops. It is ranked among the top 20 of world's worst invasion insect pest. In 2019-2020
season, Whitefly is one of the major pests along with Pink Boll worm which were
responsible for the economicloss for the Cotton farmers in Pakistan.

Three Types of Damages
@ Whitefly nymphs do Direct Damage through sucking the sap from phloem, resulting the weakening
of fruiting bodies

o In-Direct Damage: Accumulation of honey dew, leads to black mold growth on foliage, resulting the
lowering of photosynthesis

» Transmission of CLCv, resulting the curling of leaves and stunting of growth.

Life Cycle of Cotton Whitefly

Eggs First instar (crawler) Second instar
710 days 3-4 dayg 3-4 days

Adult Fourth instar/pupa (red eye) Third instar
916 days 4-6 days 2-3days

Total (days) Summer: 16-28 Winter: 30-48

The major damage to Cotton is caused by the Whitefly nymphs. These nymphs usually present below the
leaves, particularly in the middle to lower part of the plant. The greatest challenge is applying or reach the
pesticides where the most damaging stages of pest is present. In plants two transport systems coexist —
xylem (one-way) and phloem (two-way)
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Xylem transport
(One -Way)

(water, minerals)
Acropetal transport

L.

source to sink leaves to
growing points J
in roots and shoots /

root to shoot transport /
/
2.-SYS
-
1 Xylem transport Phloem transport
Phloem transport y P P
(Two -Way) : o S ;
Typically, systemic insecticides are transported in

(nutrients)
Acro/basipetal transport the xylem (they are one-way systemic), e.g. neonicotinoids

,’* 2-way systemic insecticide is different as it is additionally trans-ported
J in the phloem —
- it is two-way systemic!

Whitefly Management in Cotton: 10 Golden Principles

®

@

®

®

Avoid early season broad spectrum products such and synthetic pyrethroids & organophosphates
insecticides in order to conserve the beneficial insects as much as possible.

Start spray on the ETL level (5 adults or nymphs or both collectively)

Early morning sprays are the best strategy to manage the Whitefly

Use IPM compatible products.

Proper coverage is the key to manage Whitefly.

At the time of application, the crop should be stress free, particularly irrigation / fertilizer stress.
(Phloem transport are more active in stress free conditions)

The 2-ways systemic products, like Movento 240 SC, are particularly traveling in the phloem as well
as Xylem, effective in controlling the most damaging stage Nymphs of the Whitefly as they depend
on readymade food transported in the Phloem vessels.

2-ways systemic products are slow in action penetration, so Biopower must be added in the spray to
enhance the efficacy

2 sprays are necessary to break the life cycle of the Whitefly with 7 days interval

Change the chemistry after 2 consecutive sprays

Benefits of Managing the Whitefly in Cotton field

@
®
1=
@

Improve the quality & quantity of Cotton yield

Profitability for the farmers.

Over all improvement in the Agro eco system.

Confidence of the farmers in his ability to serve the nation.
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CRACKING COTTON GENOMES: A WAY FORWARD TO SUSTAINABLE COTTON
PRODUCTIVITY IN PAKISTAN

Dr. Anam Qadir Khan, Dr. Zahid Mahmood, Muhammad Usman

Cotton serves as base for the nation's industrial sector. Cotton is considered
white gold, as it continues to be the key resource for thousands of useful
products manufactured all over the world. It provides thousands of useful
products and supports millions of jobs as it moves from field to fabric.

Cotton and Pakistan’s Economy

Cotton has always been subjected to extensive research due to its
importance as a chief source of fiber and share a crucial part in Pakistan’s
economy. Two decades ago, Pakistan had produced up to 12 million cotton bales, regretting that last year
the country only produced up to 7 million bales. Over 50 per cent of Pakistani exports consisted of cotton or
cotton items. We could improve our exports if we could ensure the national cotton production up to 15
million bales and promote the value addition of cotton. Crop improvement has been a great challenge in the
current era to fulfill the needs of tremendously increasing population. The main reason that Pakistan is
lagging behind in cotton production is use of outdated technology and crop breeding system while the world
leading cotton producing countries have revolutionized it.

Conventional Breeding in Cotton

Cotton crop is considered as the future of the Pakistan’s economy. Plant breeding plays crucial role in crop
improvement and development of varieties with significant progress in quality, yield, biotic and abiotic
stress tolerance. Cotton breeders have exploited the genetic variability and evolved numerous varieties
through selection and breeding. Increasing population and industries impart a pressure on researchers to
exploit the genetic resources through conventional and non-conventional methods to meet their
requirement of raw material.

Implementation of Advanced Molecular Breeding

Conventional breeding procedures could manipulate the existing genetic variability to little extent but
implementing advanced molecular breeding tools could help in rapid advancement in new combinations by
changing genetic makeup. Through using such tools, we can play with multiple genes at a time and
rearranging the genetic symmetry of the polygenic traits of a particular crop. However, species compatibility
would still be a barrier in breeding of novel genes in genetic perfection of the crops.

Biotechnology & Sustainability

Biotechnology play a chief role in agriculture sector as genetically modified crops are grown across the globe
and crop genetic improvement by using biotechnological techniques is the need of hours. Biotechnology
comprises a number of technologies based upon increasing understanding of biology at the cellular and
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molecular level. Green biotechnology is biotechnology applied to agricultural processes. An example is the
designing of an organism to grow under specific environmental conditions or in the presence (or absence) of
certain agricultural chemicals. One hope is that green biotechnology might produce more environmentally
friendly solutions than traditional industrial agriculture. An example of this is the engineering of a plant to
express a pesticide, thereby eliminating the need for external application of pesticides. The technology is
already providing increased yields on less land with less water, soil and other resources. Scientific advances
in biotechnology are coming at an ever-faster rate, portending a future of full cotton sustainability.

Modern Genetic engineering technigues have demonstrated a tremendous potential to break such a
barrier. The genetic engineering techniques are used to breed the novel genes without any species barrier.
Desired genes are easily isolated from macro and microorganisms (bacteria and fungi) and transformed to
crops through this novel technique. Nowadays, genetic engineering approaches are extensively used to
confer insect resistance, disease resistance and abiotic stress resistance in cotton. Moreover, improving
fiber yield and quality traits are also the core objective of cotton biotechnology. To achieve the desired
results through genetic engineering, novel genes for a particular trait are identified from diverse sources,
isolated and transformed in cotton embryo to develop a new plant with desired characteristics.

In cotton, ovule culture assays substantiated various useful findings through analyzing the role of different
hormones in fiber developmental stages. In vitro ovule culture assays provided opportunity to test effect of
chemicals in different concentrations, thus could be helpful in determining minimum amount required for
optimal fiber development. Fiber culture system was also used to study the effects of light in cotton fiber
development.

Introduction of Biotech Cotton

Biotechnology improves crop insect resistance, enhances crop herbicide tolerance and facilitates the use of
more environmentally sustainable farming practices. For the cotton industry, biotechnology has delivered
insect tolerant cotton plants that drive economic development and promote environmental safety.
Molecular techniques, known as "recombinant DNA technology", are now available to isolate genes from
plants, insects, animals, and microorganisms and insert them into other organisms. Currently, two types of
genetically engineered cottons are available for commercial cultivation, one is cotton resistant to
bollworms; known as Bt cotton, and the other is herbicide-tolerant cotton. Many leading cotton producing
countries like USA, China, Australia and Brazil are experimenting with Genetically Modified (GM) cotton
varieties and the planted area devoted to GM cotton will likely expand. The primary benefits from using GM
cotton include but not limited to the reduced insecticide use, lower production costs, improved yields, lower
farming risks and increased opportunities to grow cotton in areas of severe pest infestation.

Ongoing activities carried out by CCRI Multan

Now, it is required to align our cotton research with leading cotton producing countries. Research programs
are held to manipulate genetic makeup for new combinations to develop varieties with improved
characteristics like; fiber quality, increased oil content and seed cotton yield and resistant to biotic and
abiotic environments.
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1. CCRI has started the cotton genetic improvement through advanced Genetic engineering techniques
at our institute to develop insect pest and environmental stress resistant local GM cotton cultivars.

2. Different transgenic lines are developed that are herbicide tolerant. That are used in to develop
glyphosate resistant cultivars. Whitefly and pink bollworm are the most devastating pests of cotton,
so we have targeted these two insects through genetic engineering. Cry2A and Vip3A genes were
synthetically synthesized and cloned it in E. coli (Top10).

3. Improvement in genetic architecture of cotton for yield and fiber quality depends on using fiber
specific promoters to regulate the expression of target genes. MYB transcription factors have
proven role to improve fiber production and quality in GM cotton. After all these genes transferred
to appropriate strain of agrobacterium, these will be transformed to cotton variety to develop
transgenic lines resistant to chewing and sucking pests with improved fiber parameters (Fig.1).

4. Fiber yield analysis: In vitro ovule culture assays are performing to test different cotton varieties for

fiber yield analysis (Fig 2: a,b,c).
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as bar plots
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Total Fibre Units in response
to different concentrations
of 4 flavonoids are plotted as
bar plots.

(Ref: Eriodictyol can modulate cellular auxin gradients to efficiently promote in vitro cotton fibre

development. Khan et al., 2019)

Biotechnology is the present and the future of cotton. The technology is already providing increased yields
on less land with less water, soil and other resources. And scientific advances in biotechnology are coming at
an ever-faster rate, portending a future of full cotton sustainability.
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INTERSPECIFIC HYBRIDIZATION IN COTTON

FARZANA ASHRAF
Head Cytogenetics Section, CCRI, Multan

Cytogenetic Section is working on creation of novel genetic variation into the gene pool of cultivated cotton
that can buffer the crop against agro-environmental challenges brought about by shifts in climate. The main
objective of cytogenetic section is transferring auspicious genes of the wild species to the cultivated cotton for
commercial exploitation and to study inter and intra-genomic relationships in the genus Gossypium.
Interspecific hybridization to broaden the genetic base of the existing cultivars and development of new
cultivars with all desirable traits is an important endeavor in utilizing the abundant genetic variation from the
wild cotton relatives.

Maintenance of Gossypium Germplasm
Thirty-four species of Gossypium (cultivated and wild) are being maintained in living herbarium at CCRI,
Multan for exploitation in hybridization program. In addition; Thirty-one interspecific hybrids (five diploid,

seven triploid, five tetraploid, two pentaploids and four hexaploid interspecific hybrids) and 8 tri species
combinations are also maintained.

Maintenance Methods

A. Through Seed

Development of Auto-Tetrapolid

Autotetraploid are developed through colchicine treatment. In laboratory, four treatments of Colchicine are
used for the induction of polyploidy. These are seed treatment, seedling treatment, spray of colchicine
solution on young plants and treating growing tips with cotton swabs soaked in colchicine solution. Generally,
two method for induction of polyploidy are commonly being used i.e. seed treatment and seedling treatment.

Central Cotton Research Institute, Multan
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Colchicine Treatment

COLCHICINE TREATMENT
a. Seed treatments: b. Shoot Treatments:
(Triploid of G. hirsutum x G. arboreum)
i. 0.1% for 24 hours i. 0.01% for 24 hours
ii. 0.1% for 48 hours ii. 0.01% for 48 hours
iii. 0.1% for 72 hours iii. 0.01% for 72 hours
e 5 '_"
E; R mm——) (.1 % for 24 hours and 48 hours

are normal plants with normal
growth. these were triploid when
cytologically checked.

ACHIEVEMENTS

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 complex
crosses. While screening 34 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. longicalyx showed resistance to cotton leaf curl
virus and were extensively used in crossing program.

Wild species Resistant to CLCuV =08

Name of species Chromosome Number
G. anomalum 26
G. capitis viridis 26
G. gossypioides 26
G.laxum 26
G. stockii 26
G. somalense 26
G. areysianum 26
G. longicalyx 26

Development of CICuV resistant and early maturing interspecific material through wild tri-species cross
(gossypium arboreium x gossypium anomalum) x gossypium hirsutum.

Development of extra-long staple (34.7mm) interspecific material with morphological markers (Red
flower with petal spot, red boll, red stem) through wild tri-species cross (gossypium arboreium x
gossypium anomalum) x gossypium hirsutum.

Economic and fibre characteristic’s Ranges of Advance Interspecific Material.

‘ Plant yield GOT (%) Fibre length Mic. Strength
o (gm) I _(mm) (uglinch) _gltex
| 56.3-215.5 34.3-45.1 25.9-34.9 3352 27.0-33.6

Cytogenetics Section has developed 05 commercial cotton varieties with high yielding, heat tolerant, early
maturing, short stature, climate adoptive, resistant/tolerant to CLCuV, conventional and transgenic with
desirable fiber traits.

Sr.No.  Variety Lt .y';::e Stap(':':ﬁ)“gth Micronaire (ug inch™  Strength (tppsi)
01  CIM-608 2013 411 28.5 46 93.9
02  Cyto-124 2015 426 303 44 92.4
03 Bt Cyto-178 2016 408 290 43 105.2
04 Bt Cyto-177 2017 408 29.0 43 105.2
05 Bt Cyto-179 2017 402 28.2 42 107.6
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