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Introduction

This issue of THE ICAC RECORDER has two main articles.
The first article is a reproduction of the executive summary
of the ICAC Review articles on Climate Change and Cotton
Production in Modern Farming Systems. This 61-page
publication is focused on the challenges and opportunities that
will emerge as a consequent of climate changes and prepare
researchers for changes that will be complex and permanent.
A summary of the article is presented here in English, Arabic
and Russian.

The second article is on highlights of the World Cotton
Research Conference-6 (WCRC-6) held in Goiénia - Goias,
Brazil from May 2-6, 2016, which was held in conjunction
with the 2016 Biennial Conference of the International
Cotton Genome Initiative (ICGI). Four hundred and seventy
one researchers from 40 countries and five international
organizations attended the Conference. The Cotton Growers
Association of Goias-AGOPA served as the primary host. ICAC
takes pride in the organization of the world cotton research
conferences, which are held every four and half years. The
ICAC Secretariat coordinated international sponsorships and
worked with the Organizing Committee, Program Committee,
International Cotton Researchers Association and leadership
of the International Cotton Genome Initiative (ICGI) to
shape a successful conference and to make sure that a clear
understanding existed at all times among various organizers

of the WCRC-6. For the first time the Conference was held
under the auspices of the International Cotton Researchers
Association (ICRA), whose chairman headed the International
Committee that selected keynote and plenary speakers. The
program included two keynote speakers and eight plenary
speakers with 28 specialized concurrent sessions.

WCRC-7

The WCRC-7 will be held in Izmir, Turkey in May/June 2020.
The Aegean Exporters Association will serve as the primary
host of the Conference. The International Cotton Genome
Initiative is also planning to hold its biennial meeting of 2020
in conjunction with the WCRC-7. It is expected that a number
of other meetings will be held during the WCRC-7.

ICAC Researcher of the Year 2016

Dr. Jack C. McCarty, Jr., Research Agronomist, USDA-ARS
and Adjunct Professor, Department of Plant and Soil Sciences,
Mississippi State University, is the ICAC Researcher of
the Year 2016. Dr. McCarty is an agronomist/breeder with
emphasis on expanding cotton’s genetic diversity, conversion
of photoperiodic primitive races of cotton to day-neutrality,
germplasm enhancement for improved fiber quality, and
breeding for root-knot and reniform nematode resistance. Read
more about him and his work at the end of the publication.

The ICAC RECORDER (ISSN 1022-6303) is published four times a year by the Secretariat of the International Cotton Advisory Committee, 1629 K Street,
NW, Suite 702, Washington, DC 20006-1636, USA. Editor: M. Rafig Chaudhry <rafig@jicac.org>. Subscription rate: $220.00 hard copy, $180.00 electronic
version. Copyright © ICAC 2016. No reproduction is permitted in whole or part without the express consent of the Secretariat.
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Climate Change and Cotton Production in Modern
Farming Systems

The Technical Information Section of the ICAC occasionally
publishes review articles on topics of future interest to cotton
researchers. ICAC has recently published the sixth article in the
series, on the topic of Climate Change and Cotton Production
in Modern Farming Systems. The ICAC Review Article on
Cotton Production Research No. 6 is a 61-page publication
producedincollaboration with the CABI. Cottonis grownunder
temperate, subtropical and tropical production environments,
but forthcoming changes due to global warming and climate
change poses a grave threat to cotton production all over the
world. Cotton is one of the most sensitive crops among field
crops and quickly responds to production conditions. Climate
change will have direct effects on photosynthesis, water use
efficiency and many more aspects of cotton production, but
there also will be a number of indirect effects that will have
consequential impacts. The current review article focuses
on the challenges and opportunities that will emerge as a

consequence of climate change and prepares researchers
for changes that will be complex and permanent. Under the
agreement with the CABI, ICAC cannot provide free access
to the publication, other than a limited number of hard copies
sent to ICAC members, delegates and coordinating agencies
only. However, ICAC has full rights to the summary, which
is presented here in English, Arabic and Russian. The subject
matter is of high importance for the future and this is the first
time that Arabic and Russian translations of the text have been
included in the English edition of THE ICAC RECORDER.
French and Spanish translations of the summary are presented
in the respective editions of THE ICAC RECORDER. Dr. Mike
Bange of Australia is the lead author in the publication, while
11 other researchers from Australia and the USA contributed
to the publication. The publication is available from CABI at
http://www.cabi.org/bookshop/book/9781780648903.

Summary of the ICAC Review Article on
Cotton Production Research No. 6

(Climate Change and Cotton Production in Modern Farming Systems)

Bange M.P.", Baker J.T.2, Bauer P.J.3, Broughton K.J. ', Constable G.A.", Luo Q.#, Oosterhuis D.M.?,
Osanai Y.5, Payton P.7, Tissue, D.T.%, Reddy K.R.2 and Singh, B.K.®

Worldwide, cotton is already broadly adapted to growing in
temperate, sub-tropical, and tropical environments, but growth
may be challenged by future climate change. Production
may be directly affected by changes in crop photosynthesis
and water use due to rising CO, and changes in regional
temperature patterns. Indirect effects of climate change will
likely result from a range of government regulations aimed at
climate change mitigation. These impacts will also occur in
light of other pressures that will be placed on cotton production
systems, such as reductions in land and water availability,
rising costs of production, and a decline in trade as a result
of competition from other commodities and man-made fiber.

The essence of this review is to:

1. Summarize the impacts and challenges that climate
change will have on cotton production in different regions
across the world.

2. Compile and summarize climate change impacts on
cotton growth and production;

3. Document research and management practices that may
help with adaptation relevant to modern cotton farming
systems; and

Outline research approaches to address climate change.

1) Commonwealth Scientific and Industrial Research Organization, Agriculture Flagship, Locked Bag 59, Narrabri, New South Wales,

Australia.
2) USFA-ARS, 302 West 1-20, Big Spring, Texas, 79720, USA.

3) USDA-ARS, 2611 West Lucas Street, Florence, South Carolina, 29501, USA.

4) University of Technology Sydney, PO Box 123, Broadway, 2007, New South Wales, Australia

5) Department of Crop, Soil, and Environmental Science, University of Arkansas, Fayetteville, Arkansas, 72701, USA.
6) Hawkesbury Institute for the Environment, Western Sydney University, Penrith, New South Wales, Australia.

7) USDA-ARS, 3810 4" Street, Lubbock, Texas, 79415, USA

8) Department of Plant and Soil Sciences, Box 9555, Mississippi State University, Mississippi State, Mississippi 39762, USA
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While there is certainty that future climate change will
impact cotton production systems; however, there will be
opportunities to adapt. This review begins to provide details
for the formation of robust frameworks to evaluate the
impact of projected climatic changes, highlight the risks and
opportunities with adaptation, and detail the approaches for
investment in research. Major matters that were identified and
discussed in the review were:

* Climate change will have both positive and negative
effects on cotton. Increased CO, may increase yield in
well-watered crops, and higher temperatures will extend
the length of growing season (especially in current short
season areas). However, higher temperatures also have
the potential to cause significant fruit loss, lower yields
and alter fiber quality, and reduced water use efficiencies.
Extreme weather events such as droughts, heatwaves and
flooding also pose significant risks to improvements in
cotton productivity.

* Research into integrated effects of climate change
(temperature, humidity, CO,, and water stress) on cotton
growth, yield and quality will require further investment.
This includes the development of cultivars tolerant to
abiotic stress (especially for more frequent hot, water-
deficit, and waterlogged situations). Some consideration
or allowance will be needed in these studies for both
cotton cultivars and insect pests that have been naturally
selected in rising CO, environments.

*  Although cotton is already well adapted to hot climates,
continued breeding by conventional means as well as
applying biotechnology tools and traits will develop
cultivars with improved water use efficiency and heat
tolerance. Investment in whole-plant and crop physiology
will be important to develop robust understanding of
the physiological determinants of cotton crop growth
and development. Undertaking this research with
the involvement of agronomic researchers, extension
specialists, crop managers and growers is vital so that
achievements can be recognised in the field as quickly as
possible.

»  The potential for declining availability of water resources
under climate change will increase competition for these
resources between irrigated cotton production, other
crops and environmental uses. These issues emphasise the
need for continual improvement in whole farm and crop
water use efficiencies and the need for clear information
on water availability.

*  There will be a need to improve cotton farm resilience by
maintaining and increasing cotton profitability through
practices that increase both yield and fibre quality, while
improving efficiency of resource use (especially energy,
water and nitrogen).

*  Region-specific effects will need to be assessed thoroughly
so that cotton growers can assess likely impacts at the
business level. Also, as cotton is a global commodity it
will be vital for cotton industries to understand global
changes in cotton markets as part of its overall adaptation
Strategy.

*  Simulation models will play a vital role in assessing
impacts and adaptation options for future climate change;
however, they will require investment in development
and their validation for climate change issues. As new
forecasted future climate change scenarios are developed
there will also need to be used to update and quantify
impacts and re-evaluate adaptation options. Crop bio-
physical modelling should be appropriately linked to
economic whole farm/catchment scale modelling efforts.
Similar considerations need to be given to cotton decision
support tools that utilize day degree functions. It is
possible that many systems do not accommodate future
predicted extremes associated with climate change (e.g.
heatwaves slowing crop development).

*  Implementation of whole farm designs that build system
resilience through diversity in crops, while increasing
soil fertility and protection from erosion through the
inclusion of rotation and cover crops will also need
further attention.

The review acknowledges that most approaches discussed
throughout the review are decidedly production focussed, and
recognise that there are other significant efforts to combat ‘a
changing climate’ from other perspectives and scales; policy
and catchment scale efforts are some examples. Ultimately,
it is a multi-faceted systems-based approach that combines all
elements mentioned in the review as well as others that provide
the best insurance to harness the change that is occurring, and
best allow cotton industries worldwide to adapt. Given that
there will be no single solution for all of the challenges raised
by climate change and variability, the best adaptation strategy
for industry will be to develop more resilient systems. Early
implementation of adaptation strategies, particularly in regard
to enhancing resilience, has the potential to significantly
reduce the negative impacts of climate change now and into
the future.
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5> Department of Crop, Soil, and Environmental Science, University of Arkansas, Fayetteville,
Arkansas, 72701, USA.
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N3mMeHeHHne KiauMarTa " XJIOMMKOMPOMN3BOACTBO B COBPEMECHHbIX
CUCTEMax BeJCHUA CEJIIBCKOIo X0351iicTBa

Cektop TexHnueckodt wuHpopMmanmu MKKX wuHOrma myOnukyer oO030pHBIE CTaThH II0 TeMaw,
MIPECTABIISIONUM OyIyImIuii WHTEpec A HccienoBaTenedl xmomkoBoro cekropa. Hemasro MKKX
OITyOJIMKOBAJI IIECTYIO CTaThi0 B 3TOW cepuu 1o Teme «l3MeHeHHe KinMaTta M XJIOMKOMPOU3BOACTBO B
COBpEMEHHBIX CHCTEMaxX BEJICHHs CebCKOTO X03sAHcTBay. O030pHas CTaThs MO HCCIeI0BaHUIO B 001acTn
xJonKkonpous3BoacTBa Ne6 mpencraBisger co0oil 61-cTpaHWYHYIO ITyOJUKAIUIO, MOJATOTOBIEHHYIO
COBMECTHO ¢ MeXIyHapOIHBIM LEHTPOM II0 CelbCKOMY Xo3siicTBy u Omonaykam (CABI). Xmomok
BBIPAIIMBAIOT NPH ONPEISIEHHON TeMIepaType, CyOTPOIMYECKHX U TPOIMYECKUX IPOU3BOJCTBEHHBIX
YCIIOBUSX, NPUYEM TOCIEAYIONINe U3MEHEHUs M3-3a TJI00ANTBHOTO TOTEIUIEHUS M M3MEHEHHUs KiuMara
MIPEJCTABIISIOT cO00I CephE3HYI0 YIrpo3y XJIONMKOMPOU3BOACTBY BO BCEM Mupe. Cpelu MOoJeBBIX KYJIbTYP
XJIOTIOK SIBIIIETCS. OJHOW W3 HamOoJiee YYBCTBUTENBHBIX KYJIbTYp, KOTOpass OBICTPO pearupyer Ha
IIPOU3BOJICTBEHHBIE ycioBHs. M3MeHeHHe kimMmaTa OyJIeT HENOCPEeACTBEHHO BIHATh Ha (OTOCHHTE3,
3¢ (heKTUBHOCTh BOAOIOIB30BaHMS U MHOTHE IPYTrHe acIeKThl XJOMKOINPOM3BOJACTBA, HO TaKxke OyAeT
UMEThCS PsIi KOCBEHHBIX BIUSHUN, KOTOpBIE OKaXyT IMOCJIEAyIOIINe Bo3AelcTBUs. B HbIHemHeil
0030pHOI1 cTathe 0co00oe BHUMAaHHE YAENSAETCS BHI30BAM KM BO3MOXKHOCTSAM, KOTOpPBIE BO3HHUKHYT B
CJIeICTBHE U3MEHEHHUsI KJIMMaTa, MpU4YEM OHA MOATOTABIMBAET UCCIEI0BaTeNe K U3BMEHEHUSIM, KOTOphIE
OyIlyT HOCUTh KOMILIEKCHBIN U MOCTOSHHBIN XapakTep. B cooTBeTcTBUU ¢ cormamennem ¢ CABI, MKKX
HE MOXET MPEeAOCTaBUTh CBOOOHBIN JOCTYII K ATOM MyONHUKalUy, TOMUMO OTPaHUYCHHOTO YHCIa KOTHN
Ha OyMa)XHOM HOCHTEJe, KOTOpBIE OTIIPABIAIOTCA TOJBKO UJEHaM, JAejieraraM M KOOPIUHHUPYIOIIHM
arearctBaM  MKKX. Opgmako MKKX o0OmamaeT mONHBIM TPaBOM Ha aHHOTAIUIO, KOTOpas
MIPEJICTABIIICTCS B TaHHOM JOKYMEHTE Ha aHTJIMICKOM, apaOCKOM M pyccKoM s3bIkax. OOcykIaeMbIi
BOIIPOC SIBJISICTCSI BBICOKOTIPUOPUTETHBIM I OyAYIIETro, IMOITOMY BIIEPBBIC apaOCKHid M PYCCKHMA
MEPEBOJIBI TEKCTa OBUTM BKIIIOYEHHI B aHriuiickoe m3ganwe myoOmumkanmu «PETMMCTPATOP MKKX».
OpaHIy3CKU U UCTIAHCKUH TIEPEBOJIBI AHHOTAIIUH BKITFOYCHBI B COOTBETCTBYIONINE U3IAHUS Ty OTUKAIINH
«PETUCTPATOP MKKX». Benymm aBTOpoM myOimMKanuu sBisieTcss A-p Hayk Maiik BoHmk u3
Agctpanuu. Kpome Hero, emé€ 11 uccinenosareneit uz Ascrpanuu u CHIA npuHumanu ydactue B
MOJArOTOBKE 9TOW myOnukamuu, Kotopyro MoxHo HaWtu Ha caiite CABI mo anpecy:
http://www.cabi.org/bookshop/book/9781780648903

AHHOTanus 0030pHoii ctatbu MKXX 00 ncciienoBanusix B 00J1acTn
XJONKONPou3BoacTea Ne 6

( HN3meHeHHMe KIUMATA U XJIONMKOIIPOU3BOACTBO B COBPEMEHHBIX
CUCTEMaX BCACHHUA CCJIbCKOTO xo3siicTBa )

Bange M.P.l, Baker J.T.z, Bauer P.J.3, Broughton K.J. 1, Constable G.A. 1, Luo Q.4, Oosterhuis D.M.’,
Osanai Y.(’, Payton P.7, Tissue, D.T.6, Reddy K.R.® and Singh, B.K. 6

'Oprammsanus  CoapykecTBa — HAyYHO-IPOMBIIUICHHBIX — HMCCIEI0BaHHH, CeTbCKOXO3SHCTBEHHBIN
¢narman, Jlokt bar, 59, r.Happa6pu, HoBsrit FOxHBIH Yanbc, ABcTpanus.

> MuHcenpxo3 CIIA, 3am. Aii-20, 302, r.bur Cupusr, mt.Texac, 79720, CLLIA.

* Muncensxo3 CIIIA, 3am. Jlykac-ctput, 2611, r.®nopenc, mt.FOxu.Kapomuua, 29501, CIIIA.

* Texnonorngeckuii yauBepcutet Cunnes, A/s 123, bponseit, 2007, Hoserit FOxHBIH Ya1bc, ABCTpamusi.
> DaKynbTET MOUBEHHBIX KYIbTYP H SKONOTHUECKOi HayKH, ApKaH3aCCKHil yHHBepCUTeT, I.D3ieTTBIIL,

mr.Apkansac, 72701, CILIA.
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6 XoyKkecOepKCKU MHCTUTYT SKOJOruH, YHuBepcuter 3amannoro Cuanes, Ilenpur, HoBerit FOxHbBIN
VYansc, ABcTpanusi.

"Muncensxos CIIIA, 4-5 ctpurt, 3810, r.JIab60k, mT.Texac, 79415, CLLIA.

$ QaxynpTeT pacTeHHIl M IOYBEHHBIX HayK, A/a 9555, MuccucHIICKMH INTAaTHBIH YHHUBEPCHTET,
wt.Muccucunu 39762, CIIA.

ITo Bcemy MHpy XJIOTOK Y€ XOPOIIO MPHCIIOCOOJIEH K BBIPALIMBAHUIO B ONPEACIEHHON TeMIeparype, a
TaKK€ B CYOTPONMYECKHMX M TPONMHYECKHUX YCIOBHAX, HO €ro pOCTy MOTYT TpO3UTh Oyaymmue
KJIIMMAaTUYECKOro u3MeHeHMs. Ha npou3BOACTBO MOrYT HENOCPEICTBEHHO BIUSATh HU3MEHEHUS B
(oTocHHTE3€ KYNBTYphl M BOJOIIOJB30BaHUM H3-3a MOBbImeHUs CO, M W3MEHEHUIl B pPEerHOHAIbHBIX
TeMIepaTypHBIX ocoOeHHOCTAX. KocBeHHBIE BO3IEMCTBHA M3MEHEHWH KIMMaTa, BEPOSTHO, BO3HUKHYT
U3-3a Psiia TOCYNAPCTBEHHBIX HOPMATUBHBIX JOKYMEHTOB, HALIEJIEHHBIX HA CMSATYECHHE KIMMATHYECKUX
n3MeHeHu. Takue BO3AeMCTBYS TaKKe BO3HUKHYT B PE3YJIBTATE APYTUX JJIEMEHTOB AABJICHHSI, KOTOPBIE
OyIyT BIHMATH HAa TaKHE CHCTEMBI XJIOIKONPOW3BOJCTBA, KaK COKPAILICHHE HAJMYHBIX 3€MJIH W BOJBI,
HOBBIIIEHHE CTOUMOCTH IIPOU3BOJCTBA U CIAaJ TOPrOBIIU B PE3YyIbTaTe KOHKYPEHIIMH CO CTOPOHBI IPYTUX
CBIPBEBBIX TOBAPOB U UCKYCCTBEHHBIX BOJIOKOH.

Llenb 1aHHOTO 0030pa COCTOUT B CIICAYIOLIEM:

1. AmnHanu3 BIMSHUS U BBI30BOB, KOTOPBIC CBS3aHbI C M3MEHCHHEM KiuMaTa W OyayT BIIMATh Ha
XJIOTIKOTIPOU3BOJICTBO B PA3JIMYHBIX PETHOHAX BCETO MUDA.

2. CocraBnenne u 0000meHHe BO3ACHCTBUS W3MEHEHHUS KIMMaTa Ha BBIpAlIUBaHUE W
MPOU3BOJICTBO XJIOTIKA.

3. IlpoBeneHue MOKYMEHTAIbHBIX UCCIICIOBAHUN M COBPEMEHHBIX METOJOB YIPABICHUS, KOTOPHIC
MOTYT [IOMOYb C aJaNTaIUeH, OTHOCSIIEHCS K COBPEMEHHBIM CUCTEMaM BBIPAIIIMBAHUS XJIOTIKA.

4. OrueHka MOJAX0/0B HcceA0BaTeNeH K BOIPOCY N3MEHEHHS KIMMaTa.

XOTSl CyImIeCTBYeT YBEPEHHOCTH B TOM, 4YTO OyAylIue W3MEHCHHS KIMMaTa MOBIHSIIOT Ha CHCTEMEI
XJIOMKOIIPOU3BOJICTBA, TEM HE MEHEe OYAYyT MPeIoCTaBICHB BOBMOXHOCTH aJalTUPOBATHCA K YKa3aHHBIM
n3MeHeHus M. B Hadanme manHoro 00630pa HMpHUBOIATCS MOAPOOHBIC NAaHHBIE O CO3TAHUH YCTOWYMBBIX
PaMOK IS OIICHKH BIUSHUS MIPOTHO3UPYEMBIX H3MEHEHUH KIMMaTa, OMPeIeIICHUSI PHCKOB M BO3MOXK-
HOCTEH TMpH ajanTalud Hu MOAPOOHOTO PACCMOTPEHHS TIOAXOAOB JUISI WHBECTUIHWA B HAyYHBIC
uccienoBanus. OCHOBHBIE BOIIPOCHI, KOTOPEIE OBLITN 0003HAYEHEI U 0OCYKIEHBI B 0030pe, OTHOCHUIIUCH K
B CIIEAYIOLIEMY:

* l3MeHeHns kimMmara OyAyT UMETh KakK MOJIOKHUTEIBHOE, TAK U OTPUIIATEIHHOE BO3JCUCTBHE HA
xyomnok. [ToBeimenne CO, MOXKET yIydIIUTh YPOKAHHOCTH B XOPOIIO OPOIIAeMBIX KyIbTypax, a
0oJee BRICOKHE TEMITepaTyphl MPUBEAYT K YATUHEHUIO CEe30HA BEIpaIIUBaHus (0OCOOCHHO B HBIHE
CYWIETBYIOIINX PErHOHAaX C KOPOTKHMH ce30Hamu). OIHAKO BBICOKHE TEMIIEPaTyphl TaKkKe
00Iagar0T TMOTCHIMANBHBIMA BO3MOXKHOCTSIMH BBI3BAaTh CYIIECTBEHHYIO MOTEPIO0 IUIOJA,
YMEHBIIICHE YPOKANHOCTH U U3MEHCHUE KAaueCcTBa BOJOKHA, & TaKXkKe CHIDKEHUE 3P PEKTUBHOCTH
BOJIOTIOIB30BaHUsA. TaKkue 4pe3BBIYAMHBIC IMOTOMHBIC YCIOBUA, KaK 3aCYXH, TEIUIOBHIE BOJHBI U
3aTOIUICHUS, TAKXKE MPEJCTABISAIOT OO0 CYIIECTBEHHBIN PUCK B IPOIECCE YIYUIICHHS TIPOU3BO-
JUTEIbHOCTH XJIOIKA.

ICAC RECORDER
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HayuHwle wucciieZoBaHHS OTHOCHTEIBHO KOMIUIEKCHBIX BIHSHHA HM3MEHEHHS KiIUMara
(Temmneparypa, BaaxkHoctb, CO, U JaBJIeHHE BOJbI) HA BBIPALIMBAHHE XJIONKA, YPOXKAWHOCTH U
KauecTBO TOTPeOyIoT JnanmpHedmmx wHBecTuimi. Cioma BXOIUT pa3paboTka COPTOB,
MpPUEMJIEMBIX K YCIIOBHSAM CHHTETHYECKOTO HaIlpsDKeHUs (0COOeHHO B ciydae Oosiee dacTol
JKapbl, HEAOCTaTKa BOJIBI M 3aTOIUICHUH). B 3THX HCCACIOBaHMSIX MOSBHUTCA HEOOXOIUMOCTH
PacCMOTpPEHUSI HEKOTOPBIX YCJIOBUH M JONYHICHWA KakK JUis COPTOB XJIOMKA, TaKk W JJIs
BpeAUTENNEeH-HACEKOMBIX, KOTOPhIE €CTECTBCHHO CEJIEKIIMOHUPYIOTCS B YCIOBHSX MOBBIIICHHUS
COs.

XOTsl XJIOMOK YK€ XOPOIIO aaNTUPYETCS B XKapKOM KIUMAaTe, MPOJO0DKAIOINIeeCs] CEIeKITHOHM-
pOBaHME OOLICTIPUHATHIMH CIOCO0aMH, a TaKKe MyTEM NPUMEHEHUS OHOTEXHOIOIMYECKUX
MEXaHU3MOB U CBOWCTB, MPUBEAET K CO3AAHUIO COPTOB ¢ YJIyUIICHHOH 3()(PEKTHBHOCTHIO BOIO-
MOJIb30BAHUS. U BBIHOCJIIMBOCTBIO TIpU Jkape. VHBeCTHIIMKU B (U3MOJOTHIO LETbHBIX PACTCHUU U
KylnbTyp OyAyT O4YeHb BaXHBIM (akTopoM st (HOPMUPOBAHUSA UYETKOTO I[MOHUMAHUS
(hM3HOSIOTHYECKN pemraromuX (aKkTopoB pocTa W Pa3BUTHS XJIOMKOBOTO yposkas. [IpoBeneHue
TaKOTO WCCIICOBAaHUS MOTPEOyeT yJIacTHsl UCCIIeIOBATEIICH-arpOHOMOB, CIICIIHAUCTOB B chepe
Pa3BUTHsA, PYKOBOIUTENIECH B 00JACTH 3€PHOBBIX KYJIBTYP U XJIOOKOPOOOB, UTO SABJISETCS Ba)KHBIM
(hakTOpOM MpH MPHU3HAHUK KaK MOYKHO CKOPEE TAKUX TOCTUXKCHHM B MOJICBBIX YCIOBHUSAX.
IToTeHIMabHBIE YCIOBUS COKPAIECHUS HATMYHBIX BOJHBIX PECYPCOB MPH W3MEHEHUH KIHMara
YCHIIAT KOHKYPECHIIMIO CPEeId JTHX PECYpPCOB MEXAY IOJIMBHBIM XJIOMKOIPOU3BOICTBOM,
JIPYTMMH KYJbTYpaMH M 3KOJOTHYECKMM TIOJIb30BaHHEM. Takue BOMPOCH MOMYEPKUBAIOT
HEOOXOAMMOCTh HEMPEPHIBHOTO YJIYYIICHUS B IeIOM 3G (GEKTHBHOCTH BOJOIMOJB30BAaHUS HA
dbepMe U mpH MOCEBE, a TAKKE BO3MOKHOCTD MOJyUYCHHs YETKOM HHPOPMAIHK O HATHYUHU BOJIBI.
[TostBUTCS HEOOXOIMMOCTh YJIYYINEHUS CTOHKOCTH XJIOMKOBOW (GepMbl MyTEM COXpaHCHHS U
MOBBIIICHUST MPUOBUIBHOCTH XJIOMKAa C IOMOIIBI0 METOAO0B, KOTOpBIE YJIyYIIAT Kak
YPOKaHOCTh, TAK M KA4eCTBO BOJIOKHA MPHU OJHOBPEMEHHOM IMOBBIIICHUH 3(G()EKTHBHOCTH
UCITOJIB30BAaHUS PECypcoB (OCOOCHHO JHEPrHH, BOABI W a30Ta). HyxHO OyaeT TIMaTeNbHO
OIICHUTh BO3JCHCTBHE, OTHOCANICECS K KOHKPETHBIM PETHMOHAM C TEM, YTOOBI XJIOMKOPOOBI
CMOTJIM ONPEACIUTh BO3MOXKHBIC BJIMSHHS Ha JEJI0BOM ypoBHE. Kpome TOro, Tak Kak XJIOMOK
SIBIIIETCS TJI00AIBHBIM CHIPHEBBIM TOBAPOM, IS XJIOIIKOBOU OTpaciu OyaeT KpaiiHe He00X0uMO
[MOHMMATh TJI00AJbHBIE MEPEMEHbI HA XJIOMKOBBIX DPBIHKaX KaK 4acTh €ro OOIIel CTpaTeruu
aJanTalyH.

Mojenu BOCIPOU3BEACHUS OYIyT UIPaTh KU3HEHHO BAXKHYIO POJIb IPU OIEHKE BO3ACHCTBHMA U
BapHAHTOB aJalTalMK K Oy IyIUM H3MCHEHUSIM KJIMMAaTa; OJHAKO OHHU MOTPEOYIOT HHBECTHUIIMH B
Pa3BHUTHE W UX NPHU3HAHUE BOIPOCOB U3MEHEHMsI Kiaumara. [1o Mepe co3aaHusi HOBBIX IPOTHO3H-
PYEMBIX CIICHApUEB OyAyIIEero H3MEHEHHUS KIIMMaTa TaKKe MOSIBUTCS HEOOXOIUMOCTh YTOUHSTh
ONpPEe/sATh KOJHYECTBO BO3ICHCTBHI, a Tak)Ke IOBTOPHO OIICHHTh BapHAHTHI aJalTallku.
MonaenupoBanrue OMOPU3NIECKUX CBOUCTB KYJIbTYPhI JOKHO COOTBETCTBEHHBIM 00pa3oM ObITh
CBA3aHHBIM C JKOHOMHYECKHMH, IICIIOCTHBIMH, (PEPMEPCKHMMH M IPCHAXXHBIMH MEpPaMH I10
MacCIITa0HOMY MOJEIHPOBAaHUIO. TaKMX K€ COOOpaXKCHHH HYXHO NPHUACPKUBATHCA B CiIydae
HCIOJIB30BaHMsI MEXAaHH3MOB MOJEPKKH PEIICHUH MO XJIONKY, KOTOPhIE MPUMEHSIOT (YHKIIHU
JHEBHOTO Tpaayca. BO3MOXHO, 4TO MHOTHE CHCTEMBI HE NMPUHUMAIOT BO BHHUMaHUE OyayIIue
MPOrHO3UPYEMBIC JKCTPEMAJIbHBIC YCIOBHS, CBS3aHHBIC C HM3MEHEHHEM KiMMara (Hampumep,
TEIUIOBBIC BOJIHBI, TOPMO3SIIUE PA3BUTHE KYJIBTYPHI).
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e Taxxke HyXHO Oyaer oOparuTh ocoboe BHHUMaHWE Ha NPUMEHEHHE IeJIOCTHBIX (epPMEpCKUX
KOHCTPYKIUH, KOTOpbIE CO3[al0T CTOMKOCTh CHCTEMBI C IIOMOILBIO CO3JaHUS Pa3HOOOpasus B
KyJIbTypax MpH OJHOBPEMEHHOM YBEIWYEHHH TUIONOPOJANS TOYBHl M 3aIIUTE OT DPO3UHU ITyTEM
BKJIFOUEHHS POTAIIUHN U MOKPBITHS KYJIBTYD.

B 0030pe yxkaspiBaeTcs, 4TO OOJBIIWHCTBO ITOAXOJOB, KOTOpPBIE OOCYXJAlOTCA IO BCEMY TEKCTY,
HEIMOCPE/ICTBEHHO HANpAaBJIEHbl Ha IIPOU3BOJCTBO, MNPUYEM CUUTAETCS, UYTO MNPUHUMAIOTCA Apyrue
CYIIECTBEHHBIE MePHI OOPHOBI ¢ «M3MEHSIOMIMMCS KIIMMATOM» B Pe3yJIbTaTe HANWYMS APYTUX B3TISIA0B U
MacImTaboB MBICIIEH; HEKOTOpPhIE M3 TAaKHX NPUMEPOB — MEPHI IO OMpEIENIEHHIO CTPATerHYecKoro U
JIPEHaXXHOTO MacmTaboB. B KOHEYHOM HTOTE 3TO MpeacTaBiIseT cO00W MHOTOCTOPOHHUH W OCHOBAHHBIH
Ha CHUCTEMax MOJXOJ, B KOTOPOM COYETAIOTCS BCE yKa3aHHBIE B 0030pe DJIEMEHTHI, a TaKXKe Jpyrue
acreKThl, o0ecreunBaloie Harlydllee cCTpaxoBaHHe B Jielie YKPOIICHHS TPOUCXOSAIIEr0 H3MEHEHHUS,
YTO HAaWIy4ImIuM oOpa3oM ITO3BOJISIET alalTHPOBATHCA XJIOMKOBBIM OTpacisM Bcero mupa. C yuérom
TOTO, YTO HE OyJIeT JOCTHUTHYTO €JWHOTO PEHICHHS IO BCEM BBI30BAM, CBA3aHHBIM C H3MEHEHHEM
KJIUMaTa ¥ W3MEHYHMBOCTBIO, HaWJIy4IlIeld CTpaTernell ajanTaliu JUIsl oTpaciu OyleT pa3BuThe Oolee
CTOWKHMX cucTeM. PaHHee BHeIpeHHE CTpaTerni ajanTaluy, 0COOEHHO C TOYKHM 3PEHHS YBEIUYEHUS
CTOWKOCTH, 00NaNaeT MOTeHIUAIBHBIMH YCJIOBHSMH CYIIECTBEHHOTO CHW)XCHHS HETaTUBHBIX BO3[EH-
CTBUI M3MEHEHNH KJIMMAaTa Ha CETOHSIIHUHN JIeHb U B Oy IyIeM.



JUNE 2016

13

Highlights of the World Cotton Research
Conference-6

Goiania - Goias, Brazil, May 2 - 6, 2016

The World Cotton Research Conference-6 (WCRC-6) and
2016 Biennial Conference of the International Cotton Genome
Initiative were held in conjunction in the city of Goiania,
Brazil, from May 2-6, 2016. It was a great opportunity for
researchers to present their research, expand and strengthen
their networking and learn about the most important research
work being done in the world. The Cotton Growers Association
of Goias-AGOPA (Associagdo Goiana dos Produtores de
Algodao-AGOPA) served as the primary host. AGOPA is
affiliated to the Brazilian Association of Cotton Producers-
ABRAPA (Associagao Brasileira dos Produtores de Algodao)
and is one of the nine cotton producer associations in the
country. The associations work to promote the profitability
of the cotton sector, through unification and organization,
in order to foster the sustainable production of cotton. The
cotton research program ‘EMBRAPA Cotton’ of the Brazilian
Agricultural Research Corporation (Empresa Brasileira de
Pesquisa Agropecuaria-EMBRAPA) played a crucial role in
designing the technical program and executing it during the
Conference.

The ICAC takes pride in organizing the world cotton research
conferences. The ICAC Secretariat coordinated international
sponsorships and worked with the Organizing Committee,
Program Committee, International Cotton Researchers
Association and leadership of the International Cotton Genome
Initiative (ICGI) to shape a successful conference and to
ensure a clear understanding among various organizers of the
WCRC-6. For the first time the Conference was held under the
auspices of the International Cotton Researchers Association
(ICRA), whose chairman headed the International Committee
that selected keynote and plenary speakers. The International
Committee advised the Organizing Committee and Program
Committee when needed. The roles of various institutions
were well defined, but the active involvement of the ICAC as
a neutral and umbrella organization and to provide guidance
based on experiences with the previous world cotton research
conferences was still required.

The program included two keynote speakers and eight plenary
speakers with 28 specialized concurrent sessions. A number of
sessions were devoted to genomic research in order to follow
the biennial conference format of the ICGI meetings.

Sponsorship of WCRC-6

The ICAC has sponsored the world cotton research conferences
since their inception in the early 1990s. The Centre de
coopération internationale en recherche agronomique pour
le développement (CIRAD), of France, has sponsored the
conferences since 1998 and continued its support for the

WCRC-6. The Food and Agriculture Organization of the
United Nations (FAO) has also provided support to world
cotton research conferences, including the WCRC-6. For the
first time, CABI also provided sponsorship to the Conference.
Support from the private sector in each host country was a
tremendous asset in the success of the WCRC-6, as was
the case in previous Conferences. The ICAC has provided
major sponsorship to all WCRCs, in addition to staff time
and services. For the first time, the international sponsorship
was channeled through the International Cotton Researchers
Association (ICRA). Sponsorships were pooled and formally
advertised through the ICAC and ICRA web pages and
mailing lists. Four kinds of sponsorship were made available.

e Airticket;

*  Hotel and registration fee;

»  Cash support (US$1,000); and
*  Registration fee.

Applications were received at the ICAC, on behalf of ICRA,
up to November 15, 2015. The Executive Committee of ICRA
met in Mumbai, India, on December 6, 2015, and finalized the
names to be sponsored. In total, 36 researchers received four
kinds of sponsorship. The Organizing Committee also decided
to sponsor 10 researchers for registration, accommodation
and technical tour. These 10 names were also taken from the
ICRA applicants. Eighty-two researchers applied to ICRA
for sponsorship, of which 46 were sponsored. In addition,
ICAC also sponsored researchers through the ICAC Research
Associate Program and the Southern and Eastern African
Cotton Forum (SEACF). For the Research Associate Program,
which ICAC conducts every year, researchers usually come to
the ICAC headquarters for 10 days. However, during the years
of WCRCs, funds are used to partially sponsor researchers to
attend the conference. ICAC selected 16 researchers from 10
countries to attend WCRC-6 and receive sponsorship under
the Research Associate Program. However, only 10 of the 16
were able to make use of the sponsorship. Six others could not
attend due to various reasons, including inability to arrange
remaining funds. The Southern and Eastern African Cotton
Forum organized their meeting during the WCRC-6 and the
Forum used ICAC sponsorship to bring researchers to the
WCRC-6.

This issue of the /[CAC RECORDER is devoted to WCRC-6
with a primary focus on abstracts of the presentations made
by the keynote and plenary speakers. Abstracts of all papers
submitted to WCRC-6 were published in a handbook. The
book of abstracts will be made available on the WCRC-6 web
page as soon as it is updated based on actual presentations.
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Abstracts of the keynote and plenary speakers were not
included in the publication, so they are produced here for the
benefit of /CAC RECORDER readers in English, French and
Spanish languages.

Keynote Paper Abstracts

1. Innovative Research Solutions to Enhance
Cotton Production; How Close We Are?

Yusuf Zafar, ICAC Cotton Researcher for the Year 2012,
Vienna International Centre, International Atomic Energy
Agency, Austria

Cotton though covers only 2% of arable land of this planet
and has 6% share of global trade, but this natural fiber is
responsible of sustaining a textile and fashion industry that
is worth trillions of dollars. Moreover, it is the backbone of
several developing countries whose economies are heavily
dependent on cotton. The cotton research community has
made commendable efforts to arrest the declining trend of
its share in the wake of ever-rising use of man-made fibers
(polyester, rayon, viscose, etc.). Still, global cotton production
and demand have remained stagnant for several decades.
Recent very low prices of oil, low demand for garments and
natural disasters in areas of large cotton producing countries
due to climate change are putting an extra burden on cotton
production systems, which is already delicate and vulnerable
to multiple stresses.

The genetic make-up of any crop plant is embedded in its
seed. According to the FAO, the seed contributes nearly half
towards crop production. Despite some regional efforts, there
is no global platform to exchange cotton seeds (germplasm)
among cotton-producing countries. In the more recent past,
many countries have increased restrictions on the sharing of
germplasm, resulting in a lack of exchange of germplasm
even for classical breeding programs. All cotton-breeding
programs in the world are suffering due to a narrow genetic
base.

Cotton is one of the top three crops (with corn and soybeans)
modified through genetic engineering (biotech cotton).
Biotech cotton has adapted very well in top cotton-producing
countries (Australia, Brazil, China, India, Pakistan and
the USA). However, only two traits (insect resistance and
herbicide tolerance) are available in biotech cotton. The
spread of biotech cotton to other cotton-producing countries
is slow and faces extensive resistance. Recent news about
patent issues and the price of biotech seed in India clearly
demonstrate the need for a more equitable arrangement of
exchange of technologies and germplasm.

The advent of the WTO in 1995, along with emergence of
private seed sector conducting business in biotech crops
(inclusive of cotton), raised the issue of monopolies of
multinational companies. The long-term issues of patents,
plant breeder rights (PBR) and the International Union for
the Protection of New Varieties of Plants (UPOV), complex

biosafety protocols, diminishing role of public sector research
and, above all, the steep rise in input costs, in conjunction
with global volatility of raw cotton prices (dependent on
import/export of cotton of a small number of countries)
impacted research and development work on cotton and thus
its production.

The present challenges to cotton production could be met
easily with recent developments in genomics. As a result,
fully sequenced data of both diploid and tetraploid cottons
are available. Progress in bioinformatics and the clustered
regularly interspaced short palindromic repeats (CRISPR)
system raises the hope of new era in cotton research. However,
this progress will be possible only with a paradigm shift of
policies and improvements in the regulatory process.

One major factor that requires immediate attention is
strengthening of public sector research with more funds,
sustainability and enabling environment. The equitable and
easy access of modern research to all the cotton research
community, especially LDCs and developing countries, is
another important component of bringing revolutionary
change to the cotton research sector.

The long cherished goal of having an International Cotton
Research Institute (ICRI), like that of International Rice
Research Institute (IRRI), remains valid. The emergence of
the BRICS group and the New Development Bank, led by
China, raises the hope that the emerging economies of Brazil,
China and India will seriously consider the establishment of
this entity. This will revolutionize the present cotton research
system and would be a game changer in cotton R&D. After
the establishment of ICRA, the next major step forward could
be the development of an ICRI by the global cotton research
community.

2. Connecting Cotton Growers
with Research

Adam Kay and Nicola Cottee, Cotton Australia, Australia
(Presented by Adam Kay)

The success of the Australian cotton industry can be largely
attributed not only to significant research investment, but also
to the rapid adoption of emerging science by cotton growers to
enhance yield, quality, sustainability and profitability. A solid
extension framework that relies on a strong partnership among
industry groups, researchers, growers and extension officers
enabled the success of technology transfer in Australian cotton.
The industry’s best management practice program (myBMP)
is relied upon, in conjunction with traditional extension
initiatives, to deliver the latest scientific understanding to
growers. Despite this success, transforming the latest research
into changes in practice on the farm continues to present a
challenge to the Australia cotton industry.

A key challenge for research-extension is identifying the
overall key limitations of the crop production system, to
ensure that the extension effort delivers a net benefit to overall
productivity. For example, selection of Australian germplasm
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with proven desirable yield and fiber quality attributes may
be considered by overseas growers as a simple solution to
improve yields in their cotton system. However, this is not
always the case when local constraints are taken into account;
imported germplasm may fail to outperform locally bred
varieties. In addition to genetic constraints, local solutions and
limiting factors need to be considered in order to maximize
yield. For a water-limited environment, an extension effort
focused on soil water storage and management strategies
would probably deliver greater yield benefits.

Over the last 30 years, the Australian cotton industry has
developed a diverse range of initiatives and tools to connect
cotton growers with research in pest management. Early
field trials showing that square loss did not significantly
affect yield were used to challenge the thinking around early
season insecticide use in cotton. Subsequent development of
printed materials and decision management tools allowed
growers to make informed decisions about integrated pest
management, particularly in relation to pest thresholds. This
philosophy around responsible pesticide management ensured
that the industry was well placed for the introduction of
genetically modified insecticidal cotton. This technology was
accompanied by a number of industry-endorsed tactics for
resistance management, deployed through a strong network
of technology providers, researchers, extension officers and
cotton growers. This approach remains relevant to this day,
where currently a full array of techniques including fact
sheets, field days, meetings, conferences, and online media
continue to convey the importance of pest management with
the impending release of triple-stack Bt cotton.

The Australian cotton industry has been able to deliver
innovative practices and technologies to on-farm practice
change through a strong collaborative approach between
research teams, extension teams and grower networks that are
underpinned by a best management practices program. As an
industry on the cusp of a digital agricultural revolution, the
Australian cotton industry continues to review and refine its
extension framework and network to enable growers to make
informed decisions across the whole farming system. An
ability to connect growers with research, through an extension
framework, continues to be of extremely high priority to
ensure the longevity, productivity and competitiveness of the
industry.

Plenary Paper Abstracts

1. ‘Cotton Physiology’ the Cornerstone
of Future Cotton Science

Michael Bange, Commonwealth Scientific and Industrial
Research Organization (CSIRO), Australia

Cotton production worldwide will be influenced by changes in
climate as well as by indirect effects, such as the regulation of
water resources. Combating these changes as well as dealing
with increasing costs will mean that sustainable production
will need to adopt practices in combination that will: increase

and/or maintain high yields and quality; improve a range of
production efficiencies (water, nitrogen, energy, emissions
etc.); seek to improve a better return for products; or consider
other cropping options as alternatives. The presentation
covers present impacts of these changes on production
systems and highlights some options for adaptation with an
emphasis on the role of plant and crop physiology to support
these. Crop management and plant breeding options include:
high yielding/high quality stress tolerant varieties; optimizing
water and nutrition; manipulating crop maturity; varying
planting time; optimizing soil and health for crop nutrition;
and maintaining diligent monitoring practices for weeds, pests
and diseases to enable responsive management.

2. Evolution of Cotton Fiber Quality: An
Imperative for Future Market Needs

Eric F. Hequet', B. Kelly'?, S. Baker'!, C. Turner®, H. Sari-
Sarraf® and S. Gordon*

Plant and Soil Science Department, Texas Tech University,
2Texas A&M Agrilife Research

3Electrical and Computer Engineering, Texas Tech
University, “CSIRO Australia, (Presented by Eric F. Hequet)

Upland cotton, Gossypium hirsutum L., ranks fourth in
planted acreage in the United States, behind corn, wheat,
and soybeans. In response to the demand for cotton fabric,
worldwide consumption of cotton fiber more than doubled
from 1960 to 2011. Though cotton fiber consumption has
increased, cotton has lost half its market share to competition
from synthetic fibers.

While consumers demand cotton yarns and fabrics, variability
in cotton fiber quality makes it a challenging natural raw
material to transform into a consistent industrial product.
Natural variability in cotton fiber quality can translate into
imperfections in spun yarns. Imperfections in the yarns, in
turn, result in imperfections in the finished textiles. In addition
to impacting the value of finished yarns and textiles, variability
in cotton fiber negatively impacts processing ability. Indeed,
yarn imperfections translate into weak points that increase
yarn breakages and lower productivity at the mill.

Developing cotton varieties with improved spinning
performance and yarn quality poses a formidable challenge.
As we know, cotton breeders face the task of developing
cultivars that will perform well in the field, at the gin, and
in textile processing. One of the most challenging tasks is
predicting the processing performance of the raw material.
Indeed, producing yarn from each entry in a breeding program
is not possible because of both the limited quantity of lint
available and the prohibitive cost of spinning tests. Hence,
how could we predict the industrial yarn quality of a breeding
line without spinning the lint into yarn? The logical answer to
this question would be: by carefully evaluating fiber quality.
Unfortunately, most of the breeding programs use HVI (High
Volume Instrument) only to assess fiber properties. Is this
sufficient?
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Selections based on fiber quality parameters should be done
with the aim of improving yarn quality. It is important to ask
if the fiber quality parameters provided by HVI testing are
adequate for selecting elite cotton lines for improved spinning
performance. While HVI measurements are fast, they
cannot characterize variations in cotton fiber quality among
fibers (within a sample). We demonstrated that capturing
within sample variability is critical for predicting spinning
performance. The main tool for measuring within sample fiber-
to-fiber variability is the Advanced Fiber Information System
(AFIS). It is now well understood that, in order to improve
its competitiveness as compared with man-made fibers, cotton
fiber must exhibit reduced variability so that it may perform
more predictably at the mill. This can be achieved by breeding
for an improved distribution in fiber quality using non-HVI
fiber properties (AFIS).

3. Development of GM Cotton Varieties -
Challenges for a Tropical Environment

Camilo de Lelis Morello, Cotton Researcher, EMBRAPA,
Brazil

Increases in productivity in Brazil were achieved during
different periods in various regions where cotton was
historically produced. The environments (E) in which cotton
was grown along with management practices (M) and genetics
(G) plus G x E x M interactions all explain increases in
productivity that were achieved along the years, and breeding
programs have contributed significantly to the increased
productivity and production of cotton in Brazil. Genetic gains
are achieved continuously with germplasm improvement
associated with biotech traits. Throughout the breeding
process, knowledge of the environmental characteristics
and of the production system, and from these to define
which characters/traits are necessary, holds a strategic role.
Whereas lint yield and fiber quality remain the primary goals
regardless of the production system, breeding for the tropical
Brazilian cerrados necessitates taking into account a set of
highly relevant characters to be pursued through conventional
improvement. Because of the combination of high relative
humidity and high temperatures, fungal (Ramularia leaf spot
and Ramulosis), bacterial (bacterial blight) and viral (cotton
blue disease) diseases are favored. Nematode species, such as
the root-knot, reniform, and root-lesion nematodes, are also
widely distributed in the cotton-growing areas. Varieties with
short flowering and maturation intervals are desirable in some
parts of the Brazilian cerrados where planting occurs in mid-
February.

The adoption of GM cotton varieties brought significant
contributions to the management of weeds and insects
(worms). The resistance to worms provided by the biotech
trait is an important tool to be used in integrated pest
management programs. Temperature and soil humidity
during the cotton-growing season are extremely favorable for
weeds, and herbicide tolerance is a very important tool for
integrated weed management. The process that leads from the

identification of a potential useful gene to a new GM variety
is a very long, and some important decisions can affect the
efficiency and final results. The goal in the GM conversion
process is to obtain a converted line harboring the transgenes
in a genetic background with equal or superior agronomic
performance, as compared to that of the recurrent elite
germplasm. The proper choice of recurrent and donor parents,
and the number of backcross generations to be performed have
a large influence on time and resources. After the backcross
generations are completed, performing selfing is required to
fix different alleles in a homozygous state. In the case of the
introgression of events with stacked genes, in which many loci
are involved, the identification of individuals with all or most
loci in homozygous state after one round of selfing (F, plants)
is harder and expensive. A strategy to reduce the necessity of
overly large populations is the “F, enrichment” scheme, in
which two successive generations of selfing are performed.

Modern cotton production systems demand biotech traits
that provide solutions and higher efficiency of pest control.
However, biotech traits need to be deployed in high quality
germplasm with characteristics suitable for the environment
and production systems.

4. Addressing the Challenges of

Sustainable Cotton Production under
Competition in China

Zhiying Ma ', Weili Liang', Guiyan Wang', Michel Fok?
"Hebei Agricultural University, Baoding, China, 2CIRAD,
Montpellier, France (Presented by Michel Fok)

This paper provides firstly a quick overview of agriculture
in China, and then a brief analysis of cotton production
under restructuring in a context where the strengthening of
agriculture has gained momentum. The very recent measures
targeted at strengthening agriculture are assessed through
the prism of sustainability, namely the three commonly
acknowledged pillars of social, environmental and economic
aspects. The contemplated actions to enhance agriculture, with
implications for cotton production, look like a set of challenges
whose chances of being successfully overcome are appraised
through a retrospective analysis of a few achievements related
to former challenges.

In China, agriculture has lacked attractiveness for several
decades since the economy has been liberalized. Rural families
on tiny farms lag behind in terms of income; they suffer from
a continuously growing income gap in spite of an increasing
share of wages through off-farm activities. Families have
been abandoning farming, making land available to increase
the size of remaining farms, while strong labor constraints
imply that the mechanization of more cultivation practices has
become more crucial than ever.

Cotton production, especially in the two traditional production
regions of Yellow River Valley and Yangtze River Valley,
is particularly touched by the above-mentioned evolution
of agriculture. Cotton has become less and less attractive
compared to the competing crops, notably cereals, due to lack
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of governmental support, in addition to the increased cost of
labor and fertilizers, as well as those of insecticides, in spite of,
or because of, almost twenty years of biotech cotton adoption.

Agricultural policy measures elaborated in March 2016 can
be related to each of the three sustainability pillars. More
precisely, about half of the measures correspond to one of the
three social, environmental and economic dimensions, and the
other half falls in between two dimensions.

Retrospective analysis of a few innovations like China-
specific technique of transplanting, the widespread use of
commercial cotton hybrids, the evolution of insecticide
spraying devices, the development of cultivation machines
adapted to moderate scale farming (although a breakthrough
achievement in mechanized harvesting has yet to come) show
a successful process of recurrent technology development
based on a huge scientific and technical network motivated
by an important potential market. In the last few decades,
China has demonstrated its capabilities to overcome
technical challenges, but many challenges ahead, related to
measures recently announced, fall out of the technical sphere
(like decentralization of land contracts, insurance, credit
guarantees, etc.). Organizational and institutional innovations
are required; they call upon successful interaction between
producers and other stakeholders, be they public or private,
and should differ from top-down and administratively oriented
procedures.

5. Understanding Cotton Fiber Development

Lili Tu, Wenxin Tang, Yang Li, Kai Guo, Nian Liu and
Xianlong Zhang, Huazhong Agricultural University,

China, (Presented by Xianlong Zhang)

Higher quality fiber equates to a more comfortable textile and
better productivity in the spinning mill. So manipulating fiber
developmental processes to improve quality is a common target
for breeding and biotechnology. Researchers at the Huazhong
Agricultural University isolated a gene encoding a calcium
sensor, GhCaM7, based on its high expression level relative
to other GhCaMs in fiber cells at the fast elongation stage.
Overexpressing GhCaM7 promotes early fiber elongation,
whereas GhCaM7 suppression by RNAI delays fiber initiation
and inhibits fiber elongation. GhCaM?7 overexpression fiber
cells show increased ROS levels compared to wild type, while
GhCaM7 RNAI fiber cells have reduced levels. H,O enhances
Ca?* influx into the fiber and feedback-regulates the expression
of GhCaM7. GhCaM?7 can modulate ROS production and can
be regarded as a molecular link between Ca*" and ROS signal
pathways in fiber early development.

A novel truncated a-expansin, GbEXPATR, was found to be
specifically expressed at the fiber elongation stage in Gb. To
compare the functions of GbEXPATR and the normal full-
length form of this gene, GbEXPA2, in fiber elongation,
transgenic cotton lines with RNAi and over-expression of
these two genes were produced. The cell wall composition
and the fiber quality of the transgenic lines were altered with

the GbEXPA2 and GbEXPATR expression level changes
demonstrating a role for a-expansin in cell wall remodeling.
In particular, GhEXPATR, that lacks the carbohydrate binding
domain 2, had a strong effect on cell elongation through
delaying secondary cell wall synthesis and, as a result,
enhanced fiber length, fineness and strength.

MicroRNAs (miRNAs) play important roles in plant
development. We constructed seven fiber RNA libraries
representing the initiation, elongation and secondary cell wall
synthesis stages. A total of 47 conserved miRNA families
and seven novel miRNAs were profiled using small RNA
sequencing. In addition, 140 targets of 30 conserved miRNAs
and 38 targets of five novel miRNAs were identified through
degradome sequencing. Histochemical analyses detected
the biological activity of miRNA156/157 in ovule and fiber
development. Suppressing miRNA156/157 function resulted
in the reduction of mature fiber length, illustrating that
miRNA156/157 plays an essential role in fiber elongation.

Ascorbate peroxidase (APX) is an important ROS scavenging
enzyme and we found GhAPX1AT/DT encoded one member
of the previously unrealized group of cytosolic APXs
(cAPXs) which were preferentially expressed during the fiber
elongating stage. Suppression of all cAPX (IAO) resulted in a
3.5-fold increase in H,O, levels in fiber and caused oxidative
stress, which significantly suppressed fiber elongation. The
fiber length of transgenic lines with over-expression or specific
down-regulation of GhAPXIAT/DT showed no obvious
changes. However, fibers of over-expression lines showed
higher tolerance to oxidative stress. Differentially expressed
genes (DEGs) in 10 DPA fiber of IAO lines identified by RNA-
seq were related to redox homeostasis, signaling pathways,
stress responses and cell wall synthesis, and the DEGs up-
regulated in TAO lines also up-regulated in the 10 DPA and
20 DPA fiber of wild cotton compared to domesticated cotton.

6. Smallholder Cotton Farming:
Sustainability Matters

Joe C. B. Kabissa, Tanzania

Up to 80% of the annual global cotton output is produced
by smallholder farmers living in the developing countries
of Asia, Africa and Latin America. In sub-Saharan Africa
most of the cotton-producing countries depend heavily on
cotton for economic development and poverty alleviation.
In developing countries cotton farming is the occupation of
smallholders who depend on family labor to produce relatively
low input cotton under rainfed conditions. In cotton farming,
smallholders respond to price and other incentives, both
negative and positive, and this has a bearing on their potential
to increase productivity by greater use of purchased inputs.
In sub-Saharan Africa in general, and Francophone Africa in
particular, the cost of producing cotton is one of the lowest
in the world. Nevertheless, rather than increasing, yields
have stagnated or are in the decline and so the sustainability
of cotton farming is under threat. Some of the existing and
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emerging challenges were presented, including what needs to
be done in the context of the global cotton market.

7. The First 60 Million Years of Cotton
Improvement and What May Lay Ahead

Andrew Patterson, Professor, University of Georgia,
Athens, USA

A reference genome for cotton based on the compact genome
of Gossypium raimondii, together with draft genomes for
G. hirsutum, G. herbaceum, and G. longicalyx and their
subsequent analyses, have provided new insights into key
events in cotton’s evolutionary history, starting with a 5x
multiplication of the entire genome about 60 million years
ago, followed by the merger of the A and D sub genomes
about 1-2 million years ago, and including a rich history of
intergenomic exchange that has doubled the dosage of many
cotton alleles in striking patterns across time and across
the genome. The reference genome provides new insights
into fiber evolution including many candidate genes that
warrant further investigation, as well as a valuable resource
for mitigating many long-standing challenges in cotton
improvement.

8. Integrated Pest Management
to Complement GM Traits

Keshav R. Kranthi, Director, Central Institute for Cotton
Research, India

The history of cotton pest management presents an interesting
journey replete with examples of powerful technologies
losing out to the power of insect resistance. Many a times
pest management is complicated by human interventions that
disrupt natural ecology, thereby resulting in the shuffling of
insect pests from minor to major importance and vice versa.
Subsequently, pest control ammunition is consolidated
with focus on the newly emergent pest. These interventions
may lead to other problems for such a transient process to
continue in a cyclic manner over time. This transience in
pest management places farmers in precarious situations,
especially when the most recent powerful technologies start
crumbling. The cases of synthetic pyrethroids, neonicotinoids
and biotech cotton present clear examples of how it barely
took a decade for the technologies to enter the ‘desperation
phase’ from the ‘exploitation phase’.

India presents an excellent case study of how new ‘pest
control technologies’ influence changes in pest dynamics,
thereby warranting the development of new technologies.
For example, synthetic pyrethroids were introduced into
India in 1981 to control the two major insect pests, pink
bollworm, Pectinophora gossypiella and Spodoptera
litura. The two insect species were effectively controlled by the
pyrethroids, but by 1986 two different insect species American
bollworm Helicoverpa armigera and whitefly Bemisia
tabaci emerged as major problems. The problem was more
severe on American cotton Gossypium hirsutum hybrids
where pyrethroid usage was high. Insecticide application

intensified to an extent of 15-30 applications per season,
resulting in high levels of insecticide resistance in these pests.
New insecticides with novel modes of action were introduced.
Both pests exhibited high propensity for resistance to almost
all groups of insecticides that were used for their control. In
2002, CrylAc based biotech cotton was introduced in India to
control the ‘insecticide-resistant’ Helicoverpa armigera. Pink
bollworms developed resistance to Cryl Ac Bt-cotton in 2008.
Bollgard II (CrylAc+Cry2Ab) was introduced in 2006 as an
effective control measure against the pink bollworm, but the
worms developed resistance to Bollgard II by 2014. By 2009
the pink bollworm was reported to have developed resistance
to Cryl Ac Bt-cotton. It is presumed that ecological disruption
by pyrethroids may have been the cause. Indiscriminate
use of pyrethroids also resulted in whitefly and American
bollworm resistance by 1990 to almost all insecticides
recommended for their control.

The case of pink bollworm resistance to Bollgard IT (CrylAc
+ Cry2Ab) exclusively in India within six years, in contrast
to sustained susceptibility of the pink bollworm to Cry toxins
in Australia, China and USA despite 19 years of selection
pressure, exemplifies the problem of incorrect ‘technology
stewardship’ in India. The acceleration of pink bollworm
resistance development is probably related to two main
factors:

i.  The deployment of insect resistant biotech cotton
technology only in ‘commercial cotton hybrids’ in India
in contrast to ‘straight varieties’ in all other countries.

ii. Extending the crop duration of insect resistant biotech
hybrids in India for 2-4 months beyond the normal season
of six months, thus providing continuous food source
and thereby facilitating multiple cycles and additional
generations of pink bollworms.

These two factors intensified selection pressure. There
was a third factor that may have also accelerated resistance
development. More than 1,600 different biotech hybrids of
variable maturity and duration were approved for cultivation
in India, thereby providing continuous attractant cues and a
steady source of food for the pink bollworm for almost 3-4
months in the year. The first factor is the most unique to India.
Bolls on the hemizygous (for Bt toxins) hybrid plants contain
seeds, which segregate for the Cry toxins. For example, at
least 25% of the seeds in each boll of Bollgard hybrid plants
do not contain the CrylAc toxin. Similarly at least 6% of
the seeds in each boll of Bollgard II hybrid plants do not
contain the CrylAc or Cry2Ab toxins. Pink bollworm larvae
that contain alleles conferring resistance to Cry toxins in
homozygous (Cry-RR) condition survive on all seeds, whereas
generally older instars of larvae that have the resistant allele
in heterozygous condition (Cry-Rr) survive on the developing
Bt containing seeds in the green bolls. Larvae initially survive
on non-Bt seeds and the older instars of heterozygous (Cry-
Rr) allele survive on seeds carrying Bt, while larvae without
resistant alleles die after feeding on raw Bt-seeds. Thus, the
Cry-R allele gets conserved in the pink bollworm populations
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because of the unique condition of Cry toxin segregation in
biotech cotton hybrids only in India and not in other countries,
where all developing seeds in green bolls of biotech cotton
varieties contain Cry toxins that kill the heterozygous (Cry-
Rr) larvae.

Neonicotinoids were introduced in the mid-1990s. The efficacy
of imidacloprid as seed treatment was most crucial for biotech
cotton hybrids because more than 90% of the hybrids were
susceptible to leaf hoppers, whiteflies and thrips. Imidacloprid
seed treatment protected the crop for the first two critical
months against sap-sucking insects. In combination with the
Bt-toxins, neonicotinoids as seed treatment and foliar sprays
and new insecticides, such as spinosad, emamecting benzoate
and indoxacarb, which were introduced during 2000-2004 for
bollworm control on non-Bt cotton, provided comprehensive
pest control at least for the first five years after Bt-cotton
hybrids were introduced in 2002/03. These technologies
contributed to the increasing trend of yields during 2001-
2007. Insect-resistant biotech cotton spread like a wildfire to
saturate the cotton area in the country by 2009/10. By 2007/08,
whiteflies and leaf hoppers developed high levels of resistance
to imidacloprid and yields started showing a declining trend
thereafter. Pink bollworm resistance to Bollgard-II is further
influencing the yield loss. In all these instances, the common
feature was indiscriminate use of the technologies with scant
regard to the principles of IPM (Integrated pest management)
and IRM (insecticide resistance management) principles.

While new insecticide molecules and new biotech products
using biotechnology can be constantly developed, it is
important to note that these provide only short-term gains and
need continuous replacement, which comes at a price. Apart
from adding to the cost of cultivation, the powerful impact
of the matrix of technologies also disrupts ecosystems. Many
a times, these pest control technologies enter into a stage of
uncertain efficacy because of insect resistance to insecticides,
thereby leading to intensive and extensive over-use. Pest
management strategies eventually turn fragile.

Implementation of IPM and IRM principles in the deployment
of ‘insect resistant biotech features’ is crucial for the long-
term sustainability of pest management. For example, insect-
resistant biotech genes could have been durable if deployed
in pure line varieties that were homozygous for Cry toxins,
of short duration (<150 days), early maturing and resistant
to leaf hoppers. This would have obviated the need for
insecticides either as seed treatment or foliar application for
the control of sucking pests or bollworms. Early maturing,
short duration varieties in India escape bollworms due to the
mismatch between the peak occurrence of bollworms and the
peaks of flowering and boll formation. In addition, insecticide
recommendations for the rotation of chemical groups with
different modes of action when necessary on biotech cotton
crop would have resulted in the minimal use of insecticides
for durable pest management and a delay in the development
of resistance by bollworms to Bt toxins and the resistance of
sap-sucking insects to neonicotinoids.

Report on ICGI Papers

David M. Stelly, Chair of the International Cotton
Genome Initiative

International Cotton Genome Initiative (ICGI) speakers
described advances that are increasing the power, precision
and practical relevance of research on the genomics of
cotton and related species. In many cases, new technologies
revealed additional complexities of Gossypium germplasm
and genomes — at evolutionary, taxonomic, structural,
compositional, hereditary, epigenetic and functional levels.

The rapidly advancing state of cotton genomics was evident at
the meeting and contrasted sharply with the 2006 meeting in
Brasilia — just one decade ago -- when ICGI first discussed the
desirability of focusing early common genome-sequencing
efforts on Gossypium raimondii. As explained in the resulting
white paper (2007), this non-cultivated tree-like Peruvian
species would seem from an agricultural standpoint to be
unlikely target for sequencing, but it has the smallest and thus
the least complex genome of all known Gossypium species,
and was thus considered to be the best choice. In 2012, the
first high-quality genome assembly was published for G.
raimondii. Since 2006, large numbers of SSRs and other
types of DNA markers were developed, mapped and used for
germplasm characterization, trait dissection and very limited
marker-assisted selection. Rapid development of high-density
intraspecific and interspecific SNP maps, and the global
use of 10,000s of SNP became feasible in 2014, when the
CottonSNP63K Array was released. Last year, 2015, the report
of two draft genome assemblies for cultivated cotton signaled
a major leap forward for cotton. These important technical
and scientific advances in cotton genomics prefaced the 2016
ICGI biennial meeting held in conjunction with WCRC-6.

Joshua Udall from the USA discussed structure of the
Gossypium genomes, including the use of “homeo-SNPs” (one-
base differences in sequence between A versus D subgenomes)
to facilitate informatic analysis of regular SNPs (one-base
differences in sequence between different individuals), and to
facilitate comparative informatic analysis between genomes
of diploid species and the A and D subgenomes of tetraploid
species. Those comparisons will also likely improve sequence
assemblies for genomes of the A-genome diploids.

David Fang from the USA reported progress in using
genotyping by sequencing (GBS) of isogenic lines and in
bulked-segregant analysis, in some cases fine-mapping
mutant genes and QTLs of interest. Prospective applications
to MAJIC populations were noted.

Brian Scheffler from the USA reported a marker-anchored
physical framework for the AD genome of upland cotton
and high congruence with scaffolding the widely used D5
genome assembly and one of the two newly reported (2015)
AD genome assemblies. The integrated physical framework
should facilitate development of a reference-grade genome
assembly for Upland cotton.
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Vamadevaiah Hiremath from India demonstrated by qPCR
that 6 transcription factors were differentially up-regulated in
some drought tolerant genotypes in water-stress treatments.

Zhongxu Lin from China analyzed G. hirsutum/G. barbadense
Sea Island SSRs in hybrid BC1, reciprocal BC and F,
populations, and found instances of differential recombination
rates in male and female parents, segregation distortion and
hybrid breakdown.

Breeding and Applied Genomics

Lucia Vieira Hoffmann of Brazil indicated that EMBRAPA is
preserving and characterizing Brazil’s native and naturalized
cottons. Their collection includes about 1,350 lines, and HVI
analysis of about 500 accessions revealed some could be
useful resources for fiber improvement.

Maite Vaslin de Freitas Silva of Brazil reported on genetic
resistance to cotton blue disease (CBD), which is caused by
cotton leaf roll dwarf virus (CLRDV) and aphid-transmitted.
New genetic and functional evidence from cotton and
arabidopsis indicated that the cotton resistance involves Cbd2,
an arginyl tRNA transferase (ATE) implicated in leading
targeted proteins to protein degradation.

Johnie Jenkins of the USA described development of a
random-mated complex population developed from 18 G.
barbadense chromosome substitution lines and 3 G. hirsutum
lines. The success of introgression and complexity were
validated by marker-based analysis.

Muhammad Tehseen Azhar from Pakistan reported wide
differences among diploid Gossypium species in terms of their
susceptibility or tolerance cotton leaf curl virus (CLCuV),
based on both natural transmission or from CLCuV-infected
G. hirsutum grafts.

Farshid Talat from Iran reported chloroplast genomes of three
D-genome species were completed and compared to each
other as well as to 14 other Gossypium species.

Functional Genomics

Shuangxia Jin from China discussed multiple experiments on
cotton’s defense system to whitefly infestation and identified
several candidate genes for control of phloem-feeding pests.
Transcriptome analysis of cottons resistant and susceptible
to whitefly (Bemisia tabaci) at multiple time periods after
exposure indicated that WRKY40 and a copper transport
protein as “hub” genes that may regulate cotton defenses to
whitefly infestation. Virus-induced silencing of GhMPK3
increased susceptibility to whitefly. miRNAs were also key
to the defense system.

Vasu Kuraparthy from the USA reported positional cloning
of a HD-Zip transcription factor gene capable of causing okra
leaf. An 8-bp deletion in the promoter leads to what regarded
today as normal leaf shape, whereas the ancestral type is
subokra.

Ayyanagouda Mahantgouda Patil conducted an in silico

analysis in India to identify genes that are significantly up- or
down-regulated, putative transcriptional factor binding sites
and transcriptional factors related to fiber development.

Uzma Qaisar from Pakistan conducted a meta-analysis of
microarray data from short- and long-fibered G. hirsutum and
extra-long-fibered G. barbadense to identify over 1,400 genes
differentially expressed according to fiber lengths. Two seemed
especially significant, ethylene responsive transcription factor
wrinkled-1 (wril) and a vacuolar processing enzyme (vpe)
gene, which completely correspond to fiber lengths in cotton.

Comparative Genomics and Bioinformatics

Jing Yu from the USA reported significant improvements in
holdings and functionality of CottonGen, the main global
resource for cotton genomics data. SNP lists, maps, a dedicated
CottonSNP63K page, RNASeq data and GBS data were added,
and are viewable through an implementation of the JBrowse
genome viewer. Synteny can be viewed in GBrowse-Syn,
and new metabolic pathways are available through Pathway
Tools. Other new genome, trait, map and marker data, and
new or improved search tools were also added.

Daniel Peterson from the USA posited his generalized
observations and insights on contemporary bioinformatics,
particularly =~ where these lead to constraints and
underperformance. Some can be addressed by collective
actions of individual researchers, while amelioration of
others requires major adjustments by the field, including new
methods that better utilize high-performance super-computing
systems.

John Yu from the USA discussed recent advances in sequencing
of genomes from D- and A-genome diploid species (D5 and
A2), as well as the AD-genome of tetraploid species. A benefit
of having each of these is that much of the overall AD-genome
is amenable to separation into the A- and D-subgenomes of G.
hirsutum, which makes it more feasible to track down effects
on important traits, e.g., fiber traits.

Qian-Hao Zhu from Australia presented research on
homeodomain-leucine zipper (HD-Zip) transcription factors
in cotton. HD-Zips are unique to the plant kingdom and
often help regulate genes involved in plant development and
response to abiotic/biotic stresses. Over 70 HD-Zips occur in
Upland cotton. Expression tends to be tissue-specific. Three of
them exhibit differential response to infection by Verticillium.

Ishwarappa Katageri of India reported that whole-genome
sequencing of G. arboreum and G. herbaceum was used for
large-scale in silico SNP identification. He also reported an
initial CottonSNP63K-based analysis of 178 G. hirsutum x G.
barbadense RILs to map out major QTLs affecting key traits.

Breeding and Applied Genomics

Todd Campbell from the USA reported efforts to identify
unique sources of fiber quality. He identified germplasm line
MBD 15 as a unique source of high fiber quality, and that MD
15 fiber quality likely resulted from transgressive segregation
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selected for during its development.

Lili Tu from China reported advanced phenotypic validation
of multiple genes putatively affecting fiber development and
quality. These included a calcium sensor, GhCaM?7, which
affects ROS signal pathways in fiber early development,
GbEXPATR, which lacks a carbohydrate binding domain and
delays secondary cell wall synthesis and thereby enhances
fiber length, fineness and strength.

Amanda Hulse-Kemp from the USA reported on the
development of 3 independent CottonSNP63k-based linkage
maps from 1 F, and two sets of reciprocal RIL populations from
common parents ‘Phytogen 72’ (PHY72) and ‘Stoneville 474’
(STV474). These collectively provide the best intraspecific
maps developed to date, and two corresponding immortalized
RIL mapping populations that constitute a portable platform
for future cotton research.

Khezir Hayat, a Ph.D. student from Turkey, described the
development and plans for a GBS-based interspecific G.
hirsutum x G. barbadense mapping project.

WCRC-6 AND 2016TH BIENNIAL
CONFERENCE OF THE ICGI
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Sustainability At The WCRC-6

Sustainable production and its impact on cotton production
practices was one of the highly emphasized subjects at the
Conference. There were a number of sessions wherein papers
on cotton agronomy in the context of sustainable production
technology were presented. One session was devoted to
‘Measuring sustainability in cotton farming systems’ wherein
work on the lines of guidelines and parameters set by the
ICAC’s Expert Panel on Social, Environmental and Economic
Performance of cotton (SEEP) were presented. Two plenary
papers (abstracts given above) addressed the sustainability
issue from the perspective of smallholders and how to address
challenges of sustainable production. In the concluding
session, the Organizing Committee presented a report on the
overall sustainability of the Conference other than the technical
presentations. The event organizers will plant 3,600 trees in
order to neutralize the greenhouse gas emissions generated
by the event. Organization of the Conference left significant
positive social, environmental and economic impacts in many
ways. The Organizing Committee presented the following
chart indicating sustainable gains in quantitative terms.
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Participation

471 researchers from 40 countries and five international organizations attended the Conference.

WCRC-6 List of Participants by Country

[Country | No. of Participants Country | No. of Participants |
Argentina 8 Mozambique 5
Australia 24 Myanmar 2
Bangladesh 2 Netherlands 1
Benin Nigeria 3
Brazil 212 Pakistan 13
Burkina Faso 1 Peru 4
Chad 1 Poland 2
China 23 Portugal 5
Colombia 4 Spain 1
Ecuador 1 South Africa 3
Egypt 4 Sudan 6
Ethiopia 1 Syria 1
France 1 Tanzania 2
Germany 1 Togo 1
India 37 Turkey 11
Indonesia 2 Uganda 3
Iran 6 USA 58
Israel 1 Uzbekistan 2
Kenya 3 Vietnam 1
Mali 3 Zambia 2

International organizations:

CABI =1
CIRAD =

Food and Agriculture Organization =2
International Atomic Energy Agency =2

International Cotton Advisory Committee =

Total =471
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ICAC Researcher of the Year 2016

Dr. Jack C. McCarty, Jr.
U. S. Department of Agriculture, Agricultural Research Service, MS, U.S.A.

Dr. McCarty is very well known in cotton communities for
providing leadership in research activities. The U.S. Upland
cotton germplasm pool has been seriously eroded by over
exploitation of a few elite lines over the past 30 years. The
narrow genetic base of Upland cotton is one of the major
constraints in its genetic improvement. However, wild
gene pools from G. hirsutum race stocks remain untapped,
uncharacterized and underutilized. Dr. McCarty’s day-neutral
conversion program opens a new paradigm in Upland cotton
breeding programs to utilize gene pools from wild race stocks
in the genetic improvement of Upland germplasm. Yield
reduction in Upland cotton due to nematode infection is
substantial and approaches $200 million dollars annually in
the U.S. Dr. McCarty’s research and germplasm are making
major contributions towards reducing these losses. The labor-
intensive resistance screening process and lack of molecular
markers tightly linked to resistance loci have hampered the
incorporation of nematode resistance gene(s) into commercial

cultivars. The discovery of SSR markers associated with
resistance genes provides a tool to overcome the problem
of time-consuming, costly, tedious screening process for
resistance gene(s) in cotton. He was one of the two lead
scientists who developed a strategy for the design for testing
of transgenic Bt insect-resistant cotton and partnered with
industry to conduct the world’s first field test of transgenic
Bt insect-resistant cotton. This design of Bt cotton testing is
practiced in almost all cotton sectors throughout the world.
In addition to publishing 163 peer-reviewed manuscripts and
102 non-peer reviewed papers, he has presented his research
at national and international forums. He has counseled
numerous undergraduate/graduate students, and is always
willing to spend time mentoring younger scientists. Dr.
McCarty’s research achievements and unique ability to work
cooperatively across research disciplines made him a worthy
winner of the ICAC Researcher of the Year Award for 2016.




75th Plenary Meeting
of the

International Cotton Advisory Committee

Islamabad (Pakistan)
October 30 - November 4, 2016

(Hotel Serena Islamabad)

The theme will be:
“Emerging Dynamics in Cotton: Enhancing Sustainability in
Cotton Value Chain”

Topics during Open Sessions will include:

. Sustaining Cotton Growth: Incorporating Climate Dynamics

. World Cotton Market Report

. Reducing the Water Footprint of Cotton

. Overcoming Textile Industry Challenges

. Technical Seminar: Emerging Pests in Cotton and their Control
. The Role of the Public Sector in the Cotton Industry

. Challenges to Cotton: Confronting Inter-fiber Competition

For more information about the meeting and registration, please visit
https://www.icac.org/mtgs/Plenary/75th-Plenary

Email: plenaryinformation@icac.org



