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EDITORIAL

Desert locust, Schistocerca gregaria Forsskal, commonly known as Tiddi Dal, is a periodically
swarming grasshopper and mainly found in Africa, Arabia and West Asia. Locust invades in swarms
to consume all vegetation including crops, trees and fodders. The desert locust risk increases with
conducive weather conditions i.e., rainfall, vegetation, soil types, wind, temperature and relative
humidity.

Heavy rainfall in late 2019 created ideal conditions for this pest to multiply population leading to
swarm spread from Yemen into East Africa. Since January 2020, it has become a serious problem in
East Africa particularly in Uganda and Kenya afterwards reached Ethiopia, Somalia, South Sudan.
Locusts have also been migrating from Africa to Pakistan. The Government of Pakistan declared a
national emergency to counter an invasion of desert locusts on 1% February 2020. This year, the
locusts attack is worse in 26 years. It has started invading different areas of the South Punjab as
well and affected crops mainly cotton, mango, and rice saplings. Central Cotton Research
Institute (CCRI), Multan also participated in conducting surveys in Southern Punjab i.e., Multan,
Khanewal, Jhanian, Makhdum Rasheed, Muzafargarh, Kehror Pacca, Dunya Pur, DG Khan. The
cotton sown in surveyed area ranges from 5 acres to 200 acres. Similarly, the damage to the cotton
crop was estimated 15% to 100% especially disturbing for the small farmers whose cotton crop was
completely swallowed by the locust. Farmers attempted to ward-off the locusts by beating drums
in an attempt to scare them away. Farmers have either to re-sow cotton where completely
damaged and apply excessive inputs where partially damaged. This resulted extra burden for
the farmers. CCRI Multan also issued advisory to the farmers for combating this pest by applying
Lambda-cyhalothrin @ 330 ml or Delta-methrin @ 350 ml or Cyper-methrin @ 330 ml per 120
liter water.

The responsibility for locust control lies with the Federal Department of Plant Protection.
Moreover, recently, the government has also constituted “National Locust Control Center”
under the National Disaster Management Authority (NDMA). Aerial and ground operations have
been launched for elimination of locusts through targeted approach with the coordination of
federal and provincial departments. This strategy has effectively helped eliminating the first
wave of locust. Another locust swarm is also expected to arrive from Iran by third week of June
and all the government functionaries are on alert accordingly.
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Dr. Khalid Abdullah, Vice President, PCCC
(Paper published in The ICAC RECORDER, June 2020)

The COVID-19 pandemic has been having different impacts on agriculture in developed
countries and developing countries. Developed countries have large-farm-size holdings
and agricultural operations are mechanised whereas in developing countries the farm
holdings are small, and operations are dependent on hired labourers or by pooling
labourers. While large-holding-mechanised farms appear to have been least affected by
COVID-19, the preventive lock-down and social distancing has had a very crucial effect
on the day to day field operations in developing countries, especially since the farm
operations and rural economy are largely dependent on labour participation. Due to
the lockdowns in different developing countries, a vast section of the population that
was slightly above the poverty line slipped down below the poverty line and the
Government had to support a larger number of people; more than it had expected. The
load on governments was diluted slightly, thanks to philanthropists and social workers
who came out and supported a substantial number of families with their resources.

The Government of Pakistan has been keen to ensure a seamless supply of food items-especially of perishables
like vegetables and dairy products. The Government introduced the Anti-Hoarding Ordinance and other
regulations mainly to discourage opportunists and hoarders, thereby ensuring that the prices were stable. The
Prime Minister has been closely monitoring the food security situation as a result of which buffer stocks of each
essential food items were maintained. Imports of foodstuff were facilitated at ports and in transportation so that
the consumers could get a consistent supply of food items. Agriculture is in general an integrated and diverse
business in Pakistan. Small and medium-size farm holders do not rely on a single crop but depend on vegetables,
livestock and horticulture for regular income and livelihood. The lockdown and closures of main businesses like
restaurants, catering services, and wedding halls reduced the food demand drastically and had a very severe
impact on the prices of perishable produce like vegetables and dairy products. For example, the retail price of
fresh tomatoes dropped to Rs. 15 per kg from Rs. 60. Most of the producers were unable to recover the
harvesting or transporting costs. On the other hand, the demand for dry food items spiked up because of panic
buying.

COVID19 has severely impacted agriculture including cotton sowing operations in Pakistan. In many countries of
the northern hemisphere, wheat harvesting starts from the second fortnight of March and lasts until July. In
Pakistan, wheat harvesting had just started in Sindh province, in early April when the first lockdown was
announced by the provincial Government of Sindh followed by other provinces. All agricultural operations were
affected due to the lockdown. Farmers were facing issues of transport, movement of harvesting machinery, repair
workshops, spares stores, etc. The most serious challenge was the movement of farm laborers, as local transport
was also shut. However, the government soon granted a special permission for the movement of agro-machinery,
exemption for the opening of workshops, and auto stores to ensure the supply of spare parts. The special
permission came with strict guidelines on social distancing, personal protection and other standard operating
procedures (SOPs). Wheat harvesting is quite a labour-intensive activity. Severe weather conditions and lack of
awareness in farm labourers may lead to poor compliance of the recommended protective measures against
COVID 19.

The Agriculture Department initiated special training programs on safe agricultural production practices, social
distancing, washing hands frequently and how to deal with COVID-19 patients or suspected patients. Farmers’
training in variety selection, weed management, production technologies, and pest scouting were performed
before the cotton season. Similarly, refresher courses on cotton production strategies were conducted for field
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staff of Agriculture Department. Farmers training sessions were performed online, whereas the field staff was also
trained either online or in small groups. Social media awareness campaigns and Tele-Cotton SMS based message
service for growers have become very popular during the lockdown period and the recovery phase. Various social
media platforms generated healthy interactive discussions, especially through interactive guidance by experts and
researchers.

About 70.0% of the cotton crop area is in Punjab and the rest in Sindh province. Cottonseed distributors were
facing difficulty for the movement of seed and it’s marketing. However, a few companies facilitated door delivery
to circumvent the problem. The overall pace of cotton sowing was normal and COVID-19 did not have any impact
in sowing except un-expected rains that caused delays in some areas of Punjab. Since cotton is sown after wheat
harvest on more than 70% of the area, any delay in wheat harvesting has an impact on cotton sowing. Late sown
cotton results |n Iow ylelds due to |ncreased vulnerablllty of the late sown crop to |nsect pests and diseases. More

importantly, studies showed that delayed sowing of cotton makes the crop prone to the dreaded Cotton Leaf Curl
Virus (CLCV); therefore, early sowing is considered to be the better. Timely availability of pesticides is crucial for
pest management, especially to control the most damaging whiteflies. China is the main source of pesticides in
Pakistan. When COVID-19 was at its peak in China in March, pesticide manufacturing/formulating industries and
importers in Pakistan anticipated shortage of raw material and formulated pesticides for cotton, sugarcane, and
rice. However, China opened its markets in April and with ease in supplies from China, the private sector secured
adequate fertilisers, pesticides and also raw materials that were required to manufacture pesticides and fertilisers
of pesticides needed for major Kharif crops. Pesticide and fertilizer dealers received an exemption from the
lockdown and were able to provide services by following stringent personal protection measures. The textile value
chain had been hit very badly because of lockdowns and the subsequent isolation measures to combat COVID-19.
The supply chain and value chain industry suffered from cancelation of orders, and non-compliances mainly
because transport and ports were shut. Labour shortages and workers’ safety emerged as key challenges to the
manufacturing sector and exporters. Export-oriented industries were given special permission to operate with
very strict SOPs for safety and social distancing. The industry made provisions of ‘work-from-home’ for their
workers to complete orders and to keep their buyers intact. Slow industrial production and decline in demand
have been having an impact on the cotton textile market, thereby resulting in lower prices and grower decisions
for next year’s cultivation.

The Government initiated several measures to help the farming community to combat COVID-19. It announced
relief in three-month electricity bills for small business and SMEs, reduced 9% in interests for agri-loans for one
year; price support of whitefly specific insecticides and PB Ropes and price support in certified cottonseed, and
fertilisers. The government provides about USS 400 million to support agriculture in the country. It is expected

that the government could consider providing more relief in taxes and duty reductions in its budget that is
formulated and announced in June for the fiscal year starting July 2020.

\
4\-
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Dr. Zahid Mahmood, Director CCRI Multan

Cotton is an important cash crop of Pakistan. It is the backbone of the economy of Pakistan and about 60-70
percent foreign exchange is earned through this crop. In addition to this, it provides employment t6o millions of
people in the country, 70% edible oil is obtained from cotton seed. Pakistan is fifth largest cotton producers and
leading exporter of yarn. However, per acre cotton yield is low that’s why we have to import millions of cotton
bales to meet the domestic demand of textile industry. Following are the causative factors responsible for low per
acre yield of cotton in the country.

Another factor which limited cotton production during the current decade is the persistence of lower cotton
prices, which compelled the farmers to shift to other cash crops such as sugarcane, rice and maize crops.
Resultantly, the cotton acreage continuously remained on decline. There has been observed price differential of
more than Rs.1000 per 40 kg between the international and local market prices margin.

In Pakistan, the current decade started with the torrential rains leading to heavy floods during 2001, posing
damage of 7.3 million bales and cotton worth of billions of rupees. Similarly, during 2011-12, heavy rains/floods
led to drastic decline in cotton area and reducing cotton production. Later one, every year, both the Punjab and
Sindh provinces remained under the grip of heavy rains. Unfavourable weather conditions at the time of sowing
also affect germination, causing re-sowing of the crop. The climate changes caused global warming. The day and
especially night temperatures are high. There is shedding of fruit. The yield declined upto 40% has been projected
for cotton in various regions of the world due to climate changes.

There is deficiency of irrigation water at the time of sowing. Government must construct water reservoirs for
storage and supply of irrigation water especially in Balochistan and Khyber Pakhtunkhwa provinces. The country
faces acute water shortage during the sowing season. However, the government and the irrigation authority come
to the aid of growers and ensure adequate supply of water.

There is shortage of good quality seed of high yielding, insect/pest resistant, virus tolerant and heat resistant
varieties of cotton. This adversely affects per acre cotton yield. Provision of good quality seed with optimum
germination must be ensured by public and private sector seed providing agencies.

The prices of agriculture inputs (seed, fertilizer, pesticides) are very high. These inputs are not available to the
growers within time. These inputs may also be provided on subsidized rates by the government to the growers.

Cotton crop is well exposed to higher intensity and insect pests attack. In early stage of cotton crop, sucki ng
insects such as whitefly, jassid, aphid, mites, thrips etc attack the crop. Later one, bollworms such as American,
Army, Spotted, and Pink bollworms damage the crop. Pink bollworm re-emerged in Punjab during 2015-16 and
damaged cotton crop by almost 30% posing an economic loss of more than Rs.125 million. A wide array of
pesticides was introduced to control insect pests but due to extensive use pesticides, pests have developed
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resistance against these chemicals. Pest control is no more effective because of adulteration of pesticides, faulty
spraying equipments and untrained labour and non-availability of PB Ropes in time to control Pink bollworm.
Integrated pest management (IPM) is a scientific approach to minimize pest damage where minimize use of
insecticides is advocated in conjunction with biological and cultural methods.

In 1992, attack of cotton leaf curl virus caused record reduction of cotton production. Vector of the virus is
whitefly, a sucking insect. Non-availability of virus resistant varieties there is low per acre cotton yield.

High weed intensities also is another factor which reduces per acre cotton yield. According to an estimate, weeds
reduces production by 20% on an average. In some cases, where weeds are not controlled the losses can go as
high as 80%.

It should be adopted as it plays a significant role for improving cotton crop productivity. The proper management
of leftover bolls, cotton sticks, stubble and ginning wastes is very crucial to control breeding of insect pests.
Particular attention should be given to the destruction of green or cracked bolls and cotton debris left at the end
of rows. Without the strategy, the cotton yield per acre may be affected.

Government must announce support price well in time so that farmers are assured of prices of their produce.

There should be strict implementation of Cotton Control Ordinance, 1966, and ordinance to amend and
consolidate the law relating to control over production, processing and sale of cotton and other ma tters incidental
thereto. Provision of premium price of Rs.200 per kg to the farmers for sangli and moisture free should be
ensured.

Genetically engineered cotton resistant to bollworms was commercialized in 1996/97. The biotic cotton has
immense potential to improve cotton productivity. It is the dire need of the time to grew biotic cotton to boost
cotton production in the country.

There should be intervention of federal government when prices of cotton are falling down.

Extension services, with a big infrastructure should disseminate Bt seed and production technology to the
growers. The agriculture extension staff should make frequent visits to the fields under cotton crop. The cotton
growers are advised to seed guidance from the field staff of agriculture departments for irrigation, pest scouting
and use of fertilizer for increasing yield per acre.

The current production technologies are unable to produce satisfactory yield in climate changing scenario. We
lack advance technology. It is the time to come up with high yielding production technology and proper
recommendation of inputs.
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Dr. Anam Qadir, Dr. Zahid Mahmood

Genotypic purity is simply defined as true to type plants / seeds conforming to the characteristics of the variety as
described by the breeders. Genetic purity refers to the degree of contamination of seeds caused by undesired
genetic varieties or species. The success of hybrid seed production is dependent on the genetic purity of parental
lines. To maintain crop sustainability, a high level of genetic purity in crop varieties must be achieved and
maintained in different environmental conditions and over generations. In cotton, number of methods are
available for genetic purity testing to accommodate diverse research goals.

Seeds are the foundation of agriculture. Seed quality plays an important role in the production of agronomic
crops. Both outcrossing and the inadvertent mixing of seed can compromise seed quality, therefore genetic purity
tests are critical tools for seed producers and plant breeders Technology has modernized much of farming's day-
to-day operations, but without a steady supply of high-quality seed, yields and crop quality would be greatly
decreased. At present achieving and maintaining high seed quality is the goal of every professional seed producer.
The quality of seed is important to ensure that seed varieties can exhibit their genetic potential. Nowadays variety
of morphological and chemical methods are available for genetic purity testing to accommodate diverse research
goals.

Some chemical tests rely on the presence of specific enzymes (e.g., peroxidase) or
fluorescence chemical compounds within the seeds of different varieties. Other tests would require
addition of chemical compounds (e.g., potassium hydroxide and hydrochloric acid) into the seeds to
highlight seed features.

Many DNA markers, such as restriction fragment length polymorphism (RFLP),
random amplification of polymorphic DNA (RAPD), simple sequence repeats (SSR), and single nucleotide
polymorphism (SNP), can be utilized for the identification of plant varieties.

Generally, protein extracts from different seeds are subjected to
electrophoresis on starch gels, followed by staining with enzyme specific dyes. The presence of isozymes
is indicative of varietal differences.

The first dimension is called isoelectric focusing,
where proteins are separated in a polyacrylamide gel with a pH gradient based on their isoelectric points.
Then for the second dimension, the protein samples are run on a SDS-PAGE gel at a 90-degree angle
against the first dimension electrophoresis, separated by molecular weight.

This method is based on antigen-antibody specific
reactions. Detection of the sample antigen relies on an enzyme conjugate, which further catalyzes specific
substrates and result in a color change

Seeds or seedlings are exposed to particular herbicides or insects; and
their performances are monitored against them.
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QTLs are mapped by identifying which molecular markers (such as SNPsor AFLPs) correlate with an observed trait.
QTL s a region of DNA which is associated with a particular phenotypic trait, which varies in degree and could be
attributed to polygenic effects. In genetics, association mapping, also known as "linkage disequilibrium
mapping", is an advanced QTL mapping method, which provides high mapping resolution with a large number of
recombination events. The general steps involved
in the association mapping experiment are
described in Figure 1.

By testing appropriate population sizes and
employing DNA markers correctly, breeders can
design their next inbred to be a desired genetic
ratio of the original parents or cross. Using various
SNP platforms such as Array Tape Platform (ATP)
we can analyze thousands of samples for many
different traits in a single day.

Also known as map-based gene cloning or fine
mapping which involves identifying disease-
associated genes in chromosomes that cause
mutations in your plants.

Genetic fingerprinting, or genotyping, involves the

identification of the genetic make-up of the genome of seed and plant-tissue samples, thereby revealing the
alleles an individual inherited from their parents. This powerful DNA testing method allows both seed producers
and plant breeders to differentiate varietal lines.

Confirmation that seed meets genetic purity standards.

Identification of selfing and outcrossing in hybrid seed lots.

Determination of variants, segregation and seed mixes in hybrid or inbred seed production lots.
Cultivar verification, ensuring that producers and customers receive the same as they expect.

Identification of any outcrossing present in breeder seed lots

Assurance that high-value inbred selections are genetically pure and free of segregation
Assurance of the purity of a line prior to the production of foundation seed
Determination that the breeder seed selection is homozygous

Nowadays many research institutes are offering optimized and efficient QTL mapping and plant breeding services
with reduced costs and maximal outcomes. Researchers are making great efforts to reduce the genetic
vulnerability of cultivars by introducing more diversified germplasm into cotton cultivars while avoiding negative
effects on those cultivars already adapted to particular countries or regions, and will bring many rewards to the
culture breeding.
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The popularity of organic cotton has grown substantially in recent years. Consumers are increasingly worried
about the environment and harmful substances in the products they buy for themselves and their families. Today
70% of cotton globally is genetically altered. For families that care about the environment organic foods and
textiles are good choices, and are products for which they are willing to pay a premium. But, in return for that
extra investment, consumers expect the organic products they buy to be genuine and verifiable as such. To qualify
as organic and to be marketed as such, cotton must meet a comprehensive list of criteria governing the
cultivation, processing, and segregation of the cotton. One major requirement is that the cotton plants cannot be
genetically engineered. With today’s complex, global, multi-sourced supply chain, how can a manufacturer be
confident that organic cotton products are not contaminated with non-organic cotton so that customer and
consumer expectations as well as regulations are consistently met? Biotechnology will help to build up the
confidence of organic consumers.

For the testing of our textiles on genetically modified organisms (GMO), we can establish molecular biological
detection systems especially for cotton products. We can provide a straightforward manner to test for genetically
modified organisms in organic cotton. Samples can be analyzed using qPCR (real-time polymerase chain reaction)
technology, which can identify known genetically modified materials at a limit of 0.1%. Test results can clearly
indicate whether these GMOs are detected or not. Organic cotton products seeking STANDARD will be required to
undergo GMO testing. Currently, the GMO testing technology is limited to cotton. The new GMO testing gives
manufacturers and marketer’s confidence that their organic cotton products meet regulatory and consumer
expectations with regards to GMOs as well as the independent, traceable documentation to prove it. We can
cover all aspects of the supply chain, from raw cotton through yarns and fabrics to ready-made end products.
With this, you, as a manufacturer, bran d, certification or consumer protection organization, benefit from clear yes
/ no statements about GMO-free cotton or textiles.

Product optimization on the basis of our results Protection against product piracy
Product identification Quality control
Promotional effect
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Dr. Zahid Mahmood, Dr. Rabia Saeed

Desert locust, Schistocerca gregaria Forsskadl (Orthoptera:

Acrididae) commonly known as Tiddi Dul is a periodically (zzf\),wf _wna e S8
Zotah M"S‘Pb

swar-mmg grasshopp.er. The Ic?cusjc is found mainly in A_frlca, ‘.3‘\“‘;#““\ TR
Arabia and West Asia extending into parts of South Asia. In e = A e 2=
some years, locust plagues invade new areas where it may E S i ] iy —
consume all vegetation including crops, pasture, and fodder. A w SWARMS FLY - )

typical swarm can be made up of 50 million locusts per square —

kilometer and fly in the direction of the prevailing wind up to SR s it
150 km in one day. One-square-kilometer locust swarm can | ]22;1‘2,13;‘..2‘:
consume food of about 35,000 people in a day. Desert locust J— Lo cowmene o7 To 20 °"'9”‘°‘5”"g:ﬁ?’“"

risk increases with one-to-two-year continuum of favourable AT T AR o o
weather i.e. the rainfall (minimum of 25 mm rain required for

successful breeding), vegetation cover (high vegetation aner sunset
density and compact structure), soil types, wind, temperature »h ﬁ _
and relative humidity. Their populations has been routinely
monitored through collaborations between countries through the United Nations Food and Agriculture
Organization. Heavy rainfall in late 2019 created ideal conditions for this pest to flourish leading to swarm
spread from Yemen into east Africa. Since January 2020, it is a serious problem in East Africa particularly in
Uganda and Kenya afterwards reached Ethiopia, Somalia and South Sudan. Locusts have been migrating from
Africa to Pakistan, and in 1% February 2020, the Pakistani government declared a national emergency to
counter an invasion of desert locusts. This year, the locusts attack is worse in last 26 years. Central Cotton
Research Institute (CCRI) Multan conducted surveys to assess locust’s damage intensity in Southern
Punjab.

Tehsil Total Cotton Area (acres) Locust Affected Area % Damaged
Surveyed (acres) (Average)

Dunya Pur 212 152 72.01
Kehror Pacca 55 49 84.52
Khanewal 962.5 451.5 45.03
Makhdum Rashid 727 163 26.17
Muzafargarh 189 187 97.33

1 n

> et -

. Hopper

The life cycle of the desert locust consists of three stages, S
egg, nymph known as a hopper, and winged adult. After Egg %

mating, female locust lays her eggs in bare moist soil, QM G
probes the soil with her abdomen and digs a hole into W

which an egg pod is deposited. The egg pod containing up

to a hundred eggs is 3 to 4cm (1.2 to 1.6™7) long and is laid
about 5-10cm (47) below the soil surface. Incubation — =
period may be two week or longer depending upon T

temperature and breeding area, in summer breeding areas @

9-25, 10-22 and 10- 29 days in short and long rain breeding

areas of Africa, in coastal areas around the red sea and the ARl

Gulf of Aden, respectively. High egg mortality may occur if
soil temperatures are above 35°C. Newly hatched nymph

Fledgling
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start feeding just after hatching and generally undergoes five moults before becoming a winged adult. In the
fourth (2- 3 mm long) and fifth (6-8 mm long) instars, the developing wings can be seen clearly. After the fifth
moult it is not yet mature the insect, maturation can occur in two to four weeks depending upon climatic and
nutritional factors. Developmental period ranges between 34-90 days depending upon temperature. Males
start maturing first and give off an odour which stimulates maturation in the females. Locust have two to five
generations per year. The locust can live between three and six months, and there is a ten to 16 -fold increase
in locust numbers from one generation to the next.

In some years, in consequence of localized outbreaks and upsurges large numbers of swarms and hopper
bands called plagues cause greatest damage to vegetation in many countries. The intervals between plagues
are called recessions.

Desert locusts have two phases, the solitary phase and the gregarious phase. There are differences
in morphology and behaviour between the two phases. Solitary phase (shorter winged, highly fecund non-
migratory form): hoppers do not group together and move independently. The adults fly at night and the
immature are grey or beige and the mature adults are pale yellowish colour. G regarious phase (long winged
and migratory form): hoppers bunch together and in the later instars develop a bold colouring with black
markings on a vyellow background. The

immature are pink and the mature adults are 7R SCATTERED LOCUSTS g
bright yellow and fly during the day in dense CONCENTRATION
swarms. Solitary locust nymphs and adults }%ﬂr wg:s;ﬁiv;%ﬁn:;:snd o

can behave gregariously within a few hours

Small-scale:
i 5 9 o immigrants move o preferred habitats 9 ii
when placed in a crowded situation, while

and to restricted laying sites

ik

regarious locusts take one or more 2
gres : . = MULTIPLICATION o= §
generations to become solitary. - numbers increase ﬁ% 8

- 5 o after good rains
Transformation (Transient phase) from P and close contact G PR >
leads to —
solitary to gregarious phase occur when rain % o a
falls and vegetation flushes occur in major o GREGARIZATION
desert locust breeding locations that favour DEOLP i #NC ke :

rapid population builds up. When the - HOPPER BANDS is\a

hoppers become gregarious, their bodies ‘% o B ﬁﬁ Q"
—
become  shorter, and they release = =l ﬁ"'ﬁﬁ-

a pheromone that causes them to be attracted
to each other, enhancing hopper band and
swarm formation.

During quiet periods (recessions), desert locusts are confined to a 16-million-square-kilometer belt that
extends from Mauritania through the Sahara Desert in northern Africa, across the Arabian Peninsula, and into
northwest India. Under optimal ecological and climatic conditions, swarms invade countries on all sides of the
recession area, as well as Spain, Russia, Nigeria, Kenya, India and southwest Asia. They can fly up to about
2,000 meters above sea level, therefore, cannot cross tall mountain ranges such as the Atlas, the Hindu Kush
or the Himalayas. However, locust adults and swarms regularly cross the Red Sea between Africa and the
Arabian Peninsula. A single swarm can cover up to 1200 square kilometres.

Desert locusts are polyphagous and feed on leaves, shoots, flowers, fruit, seeds, stems and bark. It is
estimated that they consume 2 -3 g (0.07 oz) equivalent of their body weight each day in green vegetation.
Nearly all crops, and non-crop plants, are eaten including pearl millet, maize, sorghum, barley, rice, pasture
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grasses, sugarcane, cotton, fruit trees, date palms, banana plants, vegetables and weeds. The significant crop
losses impose considerable threat to food security contributing to a number of Ethiopian famines. Crop loss
from locusts was noted in the Bible and Qur'an; Desert locust plagues occurred from 1926-1934, 1940-1948,
1949-1963, 1967-1969, 1987-1989, 2003-2005 and 2019-2020. In 2020, CCRI, Multan, Pakistan surveyed
different areas of Southern Punjab i.e., Multan, Khanewal, Jhanian, Makhdum Rasheed, Muzafargarh, Kehror
Pacca, Dunya Pur and DG Khan. The cotton sown in surveyed area ranges from 5 acres to 200 acres. Similarly,
the damage to the cotton crop was estimated 15% to 100% especially disturbing for the small farmers whose
cotton crop was completely swallowed by the locust. Farmers have either to re-sow cotton where
completely damaged and apply excessive inputs where partially damaged, leading to extra burden for the
farmers.

Internationally, recent research and development has concentrated on Remote sensing along with
geographical information systems (GIS) and global positioning systems (GPS), barrier applications with new
persistent insecticides, use of biopesticides, especially mycopesticides and insect growth regulators on
recession phase and environmental monitoring to manage plague crisis. The desert locust is a difficult pest
to control in underdeveloped countries due to undeveloped basic infrastructure, limited resources for locust
monitoring and control and political uproar. In Pakistan, t he federal government has constituted “National
Locust Control Center” under the National Disaster Management Authority (NDMA). Aerial and ground
operations have been launched for elimination of locusts through targeted approach with the coordination
of federal and provincial departments. This strategy has effectively helped eliminating the first wave of
locust. Another locust swarm is also expected to arrive from Iran by third week of June and all the
government functionaries are on alert accordingly. To minimize locust damage few strategies are given
below.

The desert locust has natural enemies such as predatory wasps and flies, parasitoid wasps, predatory
beetle larvae, birds and reptiles. Though natural enemies cannot prevent plagues, they can limit the
frequency of outbreaks and contribute to their control.

Early warning and preventive control strategy
Mechanical means of killing locusts, such as digging trenches and burying hopper bands
Scaring locust swarms away from the fields by making noise, smoke generation or other methods

Currently, the prime technique to control desert locust infestations is insecticides application. CCRI
Multan also issued advisory to the farmers for combating this pest by applying Lambda-cyhalothrin
@ 330 ml or Delta-methrin @ 350 ml or Cyper-methrin @ 330 ml per 120 liter water.
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PAKISTAN COTTON GROWER

Shabana Wazir

Cotton (Gossypium spp.) has more than 200 genera and about 2300 species. It belongs to family
malvaceae. There are more than 50 species of genus Gossypium reported till now, which are native to
Africa, Australia, Central and South America and Asia. During the recent periods, sucking pest complex
evolved as a major headache for cotton growing farmers as the Bt cotton also affected by such pests.
According to an estimate bollworms and sucking pest complex cause about 20-40% vyield losses in

Pakistan.

Thrips Thrips tabaci It feeds on terminal growth and underside of leaves, lower
surface shows silvery appearance.

Jassid Amrasca devastans | Suck cell sap from leaves of cotton plants and inject toxic
substrate.

Whitefly Bemisia tabaci Sucking of sap, transmission of viruses, honeydew associated
fungal growth.

Spider Mites Tetranychus spp Mites puncture the leaf tissues and oozing the plant sap is
sucked and cause reddish bronze discoloration of leaves.
Severe infestation lead to premature defoliation of the leaves.

Mealybug Phenacoccus Suck sap from leaves, flower buds, twigs even from stem

solenopsis reduce chlorophyll and water contents.
Cotton  dusky | Oxycarenus Suck sap from immature seeds, staining of lint, reduce seed
bug hyalinipennis weight, reduce in seed oil contents and reduce seed

germination.
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Early spray should be delayed as long as possible so that to provide chance of natural enemies
to play their role.

Foliar application of insecticides at early stages can destroy natural enemies, however seed
treatment with seed protectant insecticides are not only safe for natural enemies, but provide
effective control of early stage sucking pests. The sucking pests have become a more significant
part of pest complex in Bt cotton.

At early stage of the pest attack, bugs should be handpicked and destroyed

Cultivation of host crops should be avoided near the cotton field

Destruction of weed hosts in and around cotton fields

The field should be flood irrigated to kill the past present on the ground or plant debris

All breeding sites (holes, cracks and crevices in field and water channel etc) should be destroyed
The pest can be successfully hit when it hibernates/ congregates in winter

There is an utmost need to adopt an eco-friendly and economic management practice, that will
be helpful in managing the pest complexes and reducing their levels below ETL, thus reducing
economic injury.

Integrated pest management practices are helpful in managing the menance of these sucking
pests. Starting from the first step in pest management i.e. proper identification of the pest to
the chemical curative control measures can be followed for effective management.

Apart from this, cultural control, use of resistant varieties, use of beneficial insects

Such as predators and parasites as emphasized in the literature can also be followed for a
fruitful management of the diverse sucking pests

Cotton fields and bunds should be ploughed up to expose eggs to sun light

At early stage of the pest attack, bugs should be handpicked and destroyed

Cultivation of host crops should be avoided near the cotton field

Destruction of weed hosts in and around cotton fields

The field should be flood irrigated to kill the past present on the ground or plant debris

All breeding sites (holes, cracks and crevices in field and water channel etc) should be destroyed
The pest can be successfully hit when it hibernates/ congregates in winter
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Dr Muhammad Idrees Khan, Hafiz Abdul Haq & M. Akbar

Cotton which is a gift at the time arrival and departure (birth and death) in the form clothes and coffin. (Khan et
al 2012). Cotton is also called as 6F plant which provide fiber, feed, fuel, fodder, forage and fertilizer at same
time. (Afzal et al 2004). Cotton seed is the seeds of cotton plants ovoid in shape 3.5 to 10mm long that are
covered by somewhat more or less or non small fiber called linter. Cotton seed is the main source for next year
crop. As more as we improve seed purity more will the seed cotton yield. For pure and healthy seed a practice
called Roughing is of utmost important value.

According to Laverak and Turner 1995, the selective removal of undesirable plants from a seed crop on the basis
of visual observations, in order to improve seed quality is called rouging. Rouging is the removal off-types plants
while off-types plants are those which have no correspondence with the desirable sown crop.. It is a practice to
maintain purity and quality of the crop being grown. The removing plants must having dissimilarity with the
varietal character/characters of sown variety or having some diseases etc. The practice of rouging is done to
maintain a crop variety in pure and true-to-type form. For example the crop must showcase uniform phenotypic
resemblance in the form of leaf and flower color, shape, size, sympodial/monopodial behavior, plan t height and
late/earliness etc. Or removal of plants which may be off types/diseased/noxious weeds that are liable to multiply
with the seed crop, thus effecting the purity of future generations are called rouging. Methodology of rouging is
explained in detail below:

Roughing at all stages of the crop in the field is an essential requirement to maintain the variety purity as it

was at the time of release.

Sometime rouged plants are not distinguishable before flowering, therefore roughing should be done as early

as blooming starts.

Doubtful plants should too be roughed

The rouged plants should be removed from the field immediately after roughing and destroyed as they

survive for a few days and may spread their pollens.

Rouging is practiced in three different stages as detailed below:

The is generally done when the crop is after 45-50 days after sowing. In this period plant showing dissimilarity in
the form leaf color, shape, size, sympodial/monopodial behavior etc must be removed.

Sometime rogue plants are not distinguishable before flowering, therefore roughing should be done as early as
blooming starts. In this stage flower shape size, pollen color must taken into consideration to uniform the crop.
Any plant showing dissimilarity will be removed immediately. The presence of a single dissimilar plant may
damaged the true to type nature of a variety.

This is the last and very crucial stage of rouging. In this stage special attention must be given to plant height, erect
or bushy nature of the crop, type of opening and late and earliness etc.

There are three main sources of off- type plants.
The off-type plant may be arising due to presence of recessive genes in heterozygous condition at the
time of release of variety. (The recessive genes may also arise by mutation).
Off-type plants are due to volunteer plants or from seed produced by earlier crop.
Mechanical mixtures also constitute the major source of off- type plants
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Rouging for Quality Seed Production: Cotton field with three off type plant to bulk population

Rouging is the removal of plants which are off type that is
phenotypically different from the plants of the variety under
production. Itis an important aspect in seed production and is
necessary to prevent out-crossing and mechanical mixtures.
The off type plants are to be regularly removed from the field
either by uprooting or by cutting at the ground level that
regrowing may not disturb the purity of crop.

The off-type plants may differin:

Taller or shorterthanthe sown crop'plant.

Plant characters: Presence or absence of petals spots nectar presence/absence.
Leafcharacter: Differencein leaf color, shape (normal, Okra or semi okra) and size,
Flowering: Difference in time (Early or late flowering), size and shapes of flowers.
Stigma Protrusion: Stigmais protruded or not
Crop Maturity: Difference in cotton crop maturation (Boll opening) and types of opening (fluffy, good or bad opening).
Leaf and stem color:
Rogue plants that have discolored or differently colored leaves, stems. Besides off-type plants, diseased plants or
weeds plants , mechanically damaged plants etc. should also be removed or rouged out to obtain a clean seed
production field. The upper view of a rouged plot should look fairly uniform, plain and distinct.
Rouging in Certified Seed Production;
The most important object of the seed production is to maintain genetic purity of the variety. For this purposes it is
necessary to follow the practice of rouging vigorously which consist of removal of:

e Offtypesplants

¢  Plants of noxious weeds and other crops

« Diseased plants affected by diseases like CLCuV, bacterial blight or any seed borne diseases growing in the

seed production plot.

Diversity in Cotton Plant Parts

LEAF
Normal Okra ' Semi Okra
FLOWER

Normal Cotton Flower Cotton Flower with Petal Spot
COTTON BOLL

R

Red Boll

Normal Boll

Oblong Boll

Twin Boll Bearing
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