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Dr. Fakhriddin Kushanov, Head of Laboratory, Center for Genomics and Bioniformatics, Uzbekistan, 
described efforts underway in his laboratory in using marker-assisted breeding for the development of 
several elite cultivars. He explained that cultivars such as Ravnaq-1, Ravnaq-2, Baraka, Shakovat, and 
Tafakkur, with premium quality fiber of 37-38 mm are being developed. RNAi-PHYA1 based varieties 
Porloq-1, Porloq-2, Porloq-3 and Porloq-4 were developed for high yields and improved fiber traits. 
These varieties, along with Ravnaq-1 and Ravnaq-2, were further improved for resilience to climate 
change by pyramiding genes using DNA markers associated with resistance to Fusarium oxysporum 
f.sp. vasinfectum and Verticillium dahliae diseases. Markers were used, not only for Marker Assisted 
Selection (MAS), but also to select wilt donor lines from the cotton germplasm. The full presentation by 
Dr. Kushanov was presented to all participants. 
 
In response to questions, Dr. Kushanov confirmed that one or two markers, sometimes 3, are used in 
experiments. He described methods of DNA isolation, and he confirmed that single markers were 
associated with individual traits. 
 
Dr. Ghorban Ali Roshani, Director, Cotton Institute, Iran, outlined the progress of cotton research in the 
Mediterranean and Middle-east countries. He said that the effects of climate change can only increase. 
Therefore, the development of new varieties with higher yield potential will be possible only by using 
both conventional agro-technologies and emerging new biotechnologies. He said that commendable 
work has been carried out in Iran to develop varieties such as Khordad, Sepid, Golestan, Armaghan, 
Khorshid, Latif, Shayan, Sajedi and Intraspecific hybrids of G. hirsutum and inter-specific G. hirsutum x 
G. barbadense hybrids with an emphasis on fiber quality and resistance to pests and diseases. Recent 
attempts were made to develop indigenous Bt-cotton. Mutation breeding efforts with Cobalt-60 over the 
past 10 years resulted in the development of two new varieties that are ready for release. The new 
varieties are high yielding and possess good fiber quality, Wilt tolerance and Earliness. Agronomic 
strategies such as Narrow-Row (NR) and Ultra-Narrow-Row (UNR) for high density planting were 
developed using early-season cultivars that have a growing period of less than 130 days. Short season 
cotton varieties lead to reductions in the costs of weeding and pest management. Small-scale machine 
pickers have been developed in Iran to reduce the cost of harvesting. Dr. Roshani suggested that an 
International Cotton Research Institute could be established under the CGIAR or other inter-
governmental institutions so that germplasm lines and technologies could be exchanged easily to 
enhance yields. The full presentation by Dr. Roshani was distributed to participants. 
 
In response to questions, Dr. Roshani noted that current yields average 3 tons of seed cotton per 
hectare and that the quality of new lines equaled or exceeded average length and micronaire values of 
current varieties. He clarified that UNR was defined as 25 centimeter row spacing. 
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Dr. Michel Fok, Cotton Scientist, Centre de coopéeration internationale en recherche agronomique pour 
le déeveloppement (CIRAD), spoke from the floor regarding efforts to establish an international cotton 
research center under the umbrella of the Consultative Group for International Agricultural Research 
(CGIAR). Dr. Fok serves as the Chair of the International Cotton Researchers Association (ICRA). He 
noted briefly that there have been many efforts over many years by the cotton research community to 
encourage donor countries that support CGIAR to establish such a center, most recently in 2005. 
However, donors are not inclined to establish such a center. The current international political climate is 
not conducive to the establishment of new institutions of any kind. No new money is likely to be 
provided by donors for agricultural research, and consequently the establishment of an international 
cotton research center would result in reduced funding for centers currently operating. As an 
alternative, Dr. Fok encouraged scientists to join and participate actively in the work of the ICRA 
(ICRACotton.org). 
 
The Chair observed that funding for international cotton research could be available from sources other 
than donor governments, perhaps from the textile industry. He implied that the ICAC Secretariat would 
develop proposals for further consideration by ICRA and discussion at the ICAC plenary meeting next 
year in Côte d’Ivoire. The Chair pledged to keep researchers aware of developments through regular 
on-line postings on the ICRA web site, and he reinforced the message from Dr. Fok that researchers 
with an interest in international cooperation on matters related to cotton science should join ICRA and 
participate actively in its activities. 
 
Dr. David Stelly, ICAC Researcher of the Year 2017, Professor, Department of Soil Sciences, Texas 
A&M University, United States, described the latest tools developed for Marker Assisted selection 
(MAS). Significant progress has been made in non-destructive seed genotyping, in high-throughput 
(HT) systems. Germplasm resources and wild species of cotton contain several useful alleles that can 
be utilized to enhance diversity to develop new germplasm and cultivars that will be able to combat 
climate change and biotic stress factors. Germplasm accessions are characterized through phenotyping 
which involves cost and time. The availability of a large number of molecular markers will facilitate 
genotyping to be able to identify differences among accessions. Several factors influence MAS. Good 
quality DNA is crucial. Developmental transcriptomes –single nucleotide polymorphisms (SNPs); 
mapping and use of heritable methylation changes and bio-informatic resources (data and software) 
would play a crucial role while considering genetic aspects of MAS. A high-throughput genotyping 
system such as CottonSNP63K has been established with SNP markers. The cotton SNP63K array 
enables researchers to efficiently and reliably exploit a large number of SNP markers to analyze genetic 
diversity, compare SSR-based phylogenetic analysis and identify loci associated with traits. More than 
12 million differentially methylated cytosines across all species were comparatively analyzed and 
single-base resolution methylomes of domesticated allotetraploid cottons and their wild tetraploid and 
diploid relatives were generated. Data of methylomes with transcriptomes were integrated to discover 
more than 500 putative epialleles that may have influenced evolution and domestication of polyploid 
cottons. Epigenomic resources can be used to improve crop production by epigenetic engineering and 
breeding. 
 
Dr. Stelly also described recent advances in genetic transformation systems that enable regeneration at 
will across genotypes. Other important strategies could include endophytes, RNAi, protein-guided and 
RNA guided gene editing, CRISPR /Cas9; transcriptional enhancers or repressors to experimentally 
modify expression and histone methylase/demethylase to target changes of histone methylation. 
Improvement in cultivars for resilience to biotic and abiotic stress factors enables yield actualization. Dr. 
Stelly noted that, “Genetic engineering is going to be big, unless we stop it from being big.” 
 
In addition to genetic tools to develop cotton varieties with higher yield/higher quality/improved 
resistance traits, Dr. Stelly briefly listed a host of electronic, mechanical and other miscellaneous 
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developments in cotton technology that could lead to higher yields. As examples, Dr. Stelly mentioned 
the use of ultra-precise guidance systems utilizing GPS, crop survelliance and management 
technologies using remote sensing and automated systems, robotics, automated data collection, the 
use of Big Data in crop yield analysis, and other concepts. The full presentation given by Dr. Stelly was 
made available to all participants. 
 
In response to questions, Dr. Stelly observed that chemical markers could be useful in MAS, provided 
that such markers were efficient (lower cost and faster). There was a brief discussion of the potential 
use of natural plant regulators in the management of plant growth. 
 


