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1. Introduction

� Cotton (Gossypium hirsutum L.) is one of the important crop in many

countries around the World including Turkey.

� Directly 3 million and indirectly 12 million citizens of Turkey live off cotton.

� Ginning, spinning, weaving, textile, oil and feed industry are the other main

business operations employ people of country.

� Thus, cotton market is one of the leading sectors in Turkey.

� Turkey is the seventh largest producer in the world, the fourth largest

consumer, and the second largest in imports.



Cotton Production Areas in Turkey

TOTALLY

Area (1000 ha) 464

Yield (kgs/ha) 1.617

Production (1000 MT) 751



Cotton Planting Area, Yield and Production in Major Cotton 

Producing Countries in 2013/14 and 2014/15

Countries Area (1000 ha) Yield (kgs/ha) Production(1000 MT)

2013/14 2014/15 2013/14 2014/15 2013/14 2014/15

China 4.600 4.216 1.506 1.518 6.929 6.398

India 11.700 11.850 567 536 6.634 6348

USA 3.053 3.959 921 933 2.811 3.695

Pakistan 2.914 2.891 712 731 2.076 2.114

Brazil 1.122 1.099 1.520 1.522 1.705 1.673

Uzbekistan 1.246 1.246 738 745 920 929

Turkey 451 464 1.870 1.617 843 751

Australia 420 336 2.136 2.106 897 714

Turkmenistan 550 545 485 482 329 327

Greece 250 275 1.120 1.120 280 308

Source: ICAC, Cotton This Month, September 2st, 2014



� Cotton has long bearing period and the habit of growing infinitely.

� In the lengthy bearing period of cotton, it is often damaged by various plant

diseases and insect pests. These factors are among the most important yield-

reducing factors in cotton cultivation and production.



� The economic loss of cotton will be 5 %-15 % due to plant

diseases and insect pests.

� If no prevention and control measure is taken, the loss can

be 30 %-50 %.

� A few plant diseases and insect pests can cause the loss of

above 80 %.

At Present yielding condition, 



� Since the pesticide is invented, it plays an important role on preventing and

controlling plant diseases and insect pests, efficiently controls the damage of plant

diseases and insect pests and increases the output of crops.

� But as the pesticides are applied in long term and big volume, the Ecological

balance is destroyed and the environment is polluted.

� In the United States, loss estimates for seedling diseases accounted for 27% of

the total estimated losses in lint production from 1991-2000 for diseases,

including nematodes, even with the almost universal use of fungicide seed

treatments (DeVay, 2001).



� This leads to the rampancy of plant diseases and insect pests and increases the

difficulty of prevention and control.

� Therefore, the prevention and control of plant diseases and insect pests of crops

must be comprehensive, especially that of cotton, because the plant diseases and

insect pests of cotton is severe, and the dosage of pesticide is great (Anonymous,

2010).



2. Impact of Major Cotton 

Diseases on Cotton Yield and 

Their Manegement



1. VerticilliumWilt (Verticillium dahliae Kleb.):

� Verticillium wilt, caused by the soil-inhabiting fungus V. dahliae Kleb. is one of

the most important diseases of cotton and causes great economic losses.

� The disease is most severe during cool to warm weather, but not as prevalent in

hot weather.

� The life cycle of V.dahliae can be divided into dormant, parasitic, and saprophytic

stages.



� The first noticeable symptoms of Verticillium wilt are reduced plant growth rate,

slight to moderate epinasty and a change in leaf color.

� Cholorotic and necrotic mottling are especially apparent on the older leaves and

less severe on younger ones.

� The fungus produces toxins that cause tyloses or gums to form in the vascular

tissues, resulting in a greatly decreased flow of water from the roots to the foliage



Cholorotic and necrotic mottling between the main veins and on margins of a cotton leaf



Healthy cotton stem Dark brown vascular discoloration in 

cotton stem



Cotton plant damaged by Verticillium wilt disease



� Verticillium wilt incited by the soil inhabiting fungus Verticillium dahliae Kleb., is found

in many regions of the world where cotton is produced, and it can cause substantial yield

losses.

� Verticillium wilt was first reported in 1914 in Virginia (Carpenter, 1914), and first

recognized as an economically important disease of cotton in 1927 in Tennessee

(Sherbakoff, 1928).

� It has been recognized as one of the major diseases of cotton in many cotton producing

countries: Australia, Brazil, Bulgaria, China, Greece, Peru, Turkey, Uganda, USA and

Uzbekistan (Adair, 1996).

� Yield losses in the USA have ranged from 0.75 to 2.78% during the past 20 years (National

Cotton Council, 1980–1999), and losses in other parts of the world have been as high as

30% (Bell, 1992).

� The report of the Cotton Disease Loss Committee for the 2003 crop indicated that losses

across the cotton belt averaged 0.42% with an estimate yield loss of 71.687 bales

(Blasingame and Patel, 2004).

Losses



a.Growing adapted resistant cultivars (Acala Prema, Acala Royale, Acala Maxxa etc.)

b.Crop Rotation (corn, wheat, soybeans etc.)

c. Balanced fertilization and irrigation

d.Control of weeds

e. Sanitation

f. Deep plowing

g.Reducing seed transmission

h.Removal of crop residues

i. Biological control (treated seed with bacterium Pseudomonads and fungus 

Trichoderma spp.)

Control Measures:



2. Cotton Seedling Diseases (Damping-off)

(Rhizoctonia solani, Pythium spp., Fusarium spp.):

� Several species of fungi can cause seedling disease, but the primary agents are

Rhizoctonia solani, Pythium spp., and Fusarium spp.

� Pre-emergence damping-off occurs when the emergencing radicle or plumule is

so that the seedling fails to emerge above soil level.

� In post-emergence damping-off, the hypoctyl is attacked, causing a cortical rot

which may kill or weaken the seedling. Both symptoms are caused by a similar

range of pathogens, but Pythium spp. are probably the most important pre-

emergence pathogens, and Rhizoctonia solani is the most common cause of post-

emergence damping of the world.



� These disease causing organisms can attack the seed before or at

germination.

� Symptoms include seed decay, decay of the seedling before emergence,

partial or complete girdling of the emerged seedling stems, and seedling

root rot.

� Seed and seedling disease is characterized by a soft, watery rot.

� Damaged seedlings that emerge are pale, stunted, slower growing and

sometimes die within a few days. Examination of infected Seedlings.-

� May reveal dark lesions on the stem and root.



� Often the taproot is destroyed, and only shallow-growing lateral roots remain

to support the plant

� The "sore shin“ phase of seedling disease is characterized by reddish brown,

sunkenlesions at or below ground level.

� These lesions enlarge, girdle the stem and cause it to shrivel.

� Seedling diseases do not usually kill the entire seedling population, but rather

result in uneven, slow growing stands with skips in the rows.



Pre-emergence damping-off is causing seedling fails. 



Damping-off on cotton (post-emergence)
Dark lesion on cotton root and stem
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Control Measures:

a. Cultural Control:

� Always use the highest quality seed you can afford.  

� Selected seed has shown a high rate of germination in a cold test. 

� Use an adequate seeding rate so that the loss of a few plants to seedling

diseases will not leave skips that must be replanted. 



� Don't plant deeper than 2 inches because excessive depth delays emergence

and exposes more hypocotyl surface to invasion by fungi.

� Soil that is too wet at planting or during germination favors seedling diseases.

� To avoid excess moisture, allow preirrigated beds to drain adequately before

planting, and don't irrigate up the crop during cool weather.



-Rotate cotton with sorghum and small grains to reduce inoculum of Rhizoctonia

and Pythium

-Balanced fertilization and irrigation.

b. Biological Control:

-Bacillus spp., Pseudomonads, Trichoderma spp.

c. Chemical Control:

-Always use seed treated with fungicides effective against R. solani and Pythium spp



� Overall yields improved in recent years due to the investment of modern

equipment, planting at larger fields, increased utilization of certified seeds and

mechanical harvesting in Turkey.

� Field yields are improving because the farmers that continue to plant cotton are

the most efficient and experienced, well equipped and have larger fields.

� Turkish Government is also increasing its efforts to unite small and divided

farms. Therefore, better planting techniques and economies of scale are helping

to achieve higher yields.

3. CONCLUSION



Increase for cotton yield;

� Increases in use of certificated cotton seeds.

� The investment of modern equipment,

� Availability water (irrigation) during the growing season,

� Improvement in plant protection and agronomical applications, and fertilizers.

3. CONCLUSION
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1. PROJECT STUDIES

2. PHYTOPATHOLOGY LABORATORY STUDIES

3. CLIMATE ROOM STUDIES

4. FIGHTING ACTIVITIES

4.1. CHEMICAL FIGHTING

4.2. INTEGRATED PEST MANAGEMENT (IPM)

5. SEMINARY, COURSE AND PANEL ACTIVITIES

6. PRIVATE SECTOR COOPERATION



1. Fighting with Verticilium-wilt disease

2. Fighting with seedling root rot disease

3. Fighting with cotton pests

4. Fighting with weeds in cotton

5. Biological Fighting

6. IPM



1. Determination of Some Cotton Breeding Lines Reactions

to Verticillium Wilt Caused by Verticillium dahliae Kleb.

Project Leader : Sergül ÇOPUL

2. Determination of Effects of Fluorescent Pseudomonads 

Against Cotton Seedling Disease

Project Leader : Sergül ÇOPUL

3. The researches of Cotton Pests and Beneficial Insects in

Some Cotton Varieties Planted as a Second Crop in Aegean

Region

Project Leader : Halil DÜNDAR

4. Cotton Integrated Pest Management Education and

Implementation Project
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