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Dr. Kater Hake, Vice President, Cotton Incorporated, Agricultural and Environmental Research 
Development, United States, spoke on the topic of, “The Toughest Planting Environment is the 
One We Need.” Dr. Hake’s basic conclusion is that cotton farmers need to plant into residue 
(organic material, such as corn stubble or grass straw) to increase carbon sequestration, reduce 
weed pressure and inhibit soil erosion. However, planting a field covered in residue is inherently 
difficult. 
 
Dr. Hake observed that planting cotton is more difficult than planting grass crops, such as corn, 
because cotton is a perennial and has not evolved over millions of years to be planted each year. 
He noted that the modes of action of all herbicides in current use were discovered more than 40 
years ago, and no new modes of action have been discovered since. In contrast, weeds 
continuously evolve to develop resistance to all sources of stress, including herbicides. 
Consequently, the efficacy of herbicides may degrade until their use is pointless. Further, he 
noted that warmer global temperatures result in higher rainfall intensity (warmer air holds more 
water than cooler air, resulting in higher volumes of rain per minute of fall), and rainfall intensity 
results in less water infiltration and more soil erosion. He observed that year-round residue cover 
on soils can mitigate these challenges. 
 
The trouble with maintenance of year-round residue is that numerous problems develop, 
including slower warming of soils at the start of each season and poor seed-to-soil contact during 
planting operations. In addition, the growth of a residue crop requires moisture that will not be 
available to cotton (a problem in arid regions), and residue provides habitat for nematodes, 
diseases, weeds and insects. To counter these difficulties, farmers need to ensure 1) seed 
quality (germination, vigor and purity) must be excellent, 2) residue must be terminated prior to 
cotton’s growth, and 3) seed must have good physical contact with moist soil for at least 48 
hours to permit germination. Dr. Hake described methods and techniques of achieving these 
requirements in mechanized agriculture, and he suggested ways in which small holders could 
overcome barriers to adoption of year-round residue strategies. His full presentation was made 
available to all participants. 
 
During discussion, Dr. Hake emphasized the need to terminate residue prior to cotton growth, 
and the need to ensure that residue is dry. He agreed that in arid regions farmers need to 
balance the benefits of residue maintenance against the cost of water use.  
 
The Chair, Dr. Shukhrat Shermatov, Scientific Secretary, Center for Genomics and 
Bioninformatics, Uzbekistan, spoke on the topic of, “Genetic Engineering of Drought-Resistant 
Cotton.” His conclusion is that the tools of genetic engineering (GE) provide faster, cheaper, 



more precise ways of imparting desirable traits into commercial crop varieties. He said that GE 
does not supplant conventional breeding; instead GE is used with conventional breeding to 
speed the identification and development of effective genetic solutions to common plant 
challenges. 
 
Dr. Shermatov noted that cotton is a desert crop grown in arid and semiarid regions because it 
can survive in such environments where other crops fail. Accordingly, drought tolerance is an 
important trait in cotton variety development. He noted that conventional breeding is “highly time-
consuming.” He observed that drought tolerance is not turned on or off by a single gene 
amenable to simple breeding solutions. Rather, drought tolerance is controlled by complex 
mechanisms, and the tools of GE can help scientists accelerate the development of solutions. 
The challenge is to develop varieties with reduced water requirements and stable yields in 
fluctuating environments.  
 
Scientists in Uzbekistan have targeted a specific gene, ESKIMO1, which seems to have a role in 
drought, cold and salt tolerance. Scientists have successfully sequenced the full length of the 
ESKIMO1 gene of Arabidopsis from allotetraploid and diploid cottons. They have used GE 
techniques to impart desirable traits into commercial varieties, and those varieties are being 
tested for drought resistance. Work is ongoing to develop commercial varieties of cotton and 
other crops. The full presentation given by Dr. Shermatov was made available to all participants. 
 
During the ensuing discussion, there were questions about how “drought” is defined and 
measured, and what is the mode of action in the plant associated with the ESKIMO1 gene to 
impart drought tolerance. Dr. Shermatov noted that “drought” is a relative term with different 
meanings in different climates and could be applied whenever a plant experiences water stress 
leading to reduced yield. He said that the mode of action within plants is not fully understood. 
 
Dr. Shadman Namazov, Director General, Research Institute of Selection, Seed and 
Agrotechnology of Cotton Cultivation, Uzbekistan, spoke on the topic of, “Problems and 
Achievements of Cotton Breeding of Uzbekistan.” The main point of Dr. Namazov’s presentation 
is that cotton breeding in Uzbekistan is conducted in numerous locations with great scientific 
rigor and that new varieties are being developed under strict regulatory guidelines.  
 
Dr. Namazov described the research priorities of cotton breeders in Uzbekistan. He listed ten 
organizations in Uzbekistan conducting cotton breeding activities. He listed cotton breeding 
methods, including inter- and intra-specific hybridization; experimental mutagenesis using cobalt, 
laser rays and chemicals; heterosis; and molecular biology and biotechnology. There are five 
gene banks in Uzbekistan accounting for 32,580 accessions across five species. Since 1991, 
206 cotton varieties have been developed, including varieties with desirable stress tolerance 
traits and fiber qualities. Thirty-three of the varieties are registered for commercial use, and 16 
more varieties are “promising.” The full presentation by Dr. Namazov was made available to all 
participants. 
 
Dr. Namazov responded to several questions, noting that traits from non-native varieties have 
been introduced into 14 Uzbek varieties with promising results.  
 
The Chair thanked the three speakers and all participants for their attention. 
 
End 
 
 


