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Introduction

Turkey isthesixth largest cotton producing country intheworld
and cotton yields areamong the highest. For thelast eight years,
national yields in Turkey have been over one ton of lint per
hectare, morethan doubletheworld average and only yieldsin
Australia, Israel and Syria have been higher. Cotton area in
Turkey isdivided into four regions that have different produc-
tion conditions. The Aegean and Cukurova regions used to be
the main cotton growing areas but now the Southeastern region
leads with 46% of total area. Turkey has a huge multi-sector
project called the Southeastern Anatolian Project (GAP) that
will provide additional water to the Southeastern region. Inthe
last ten years, cotton area has more than doubled in the South-
eastern region and isexpected to increase further. Thisareahas
the potential to produce cotton at alow cost with minimum use
of insecticides. In order to contain pesticide use, Turkey has
started very successful IPM projectsin all regions. Labor costs
inTurkey arevery high and the scarcity of labor isforcing farm-
ers to turn to machine picking. Thirteen machines have been
imported into Turkey already and researchersare exploring the
feasibility of adopting machine picking. The first article gives
more detail s on cotton production conditionsin Turkey.

The second article summarizes the work of the project “Inte-
grated Pest Management for Cotton,” sponsored by the ICAC
and funded by the Common Fund for Commodities with coun-
terpart contributions from collaboratorsin Egypt, Ethiopia, |s-
rael and Zimbabwe. The main objectives of the project wereto
develop novel pesticidesfor controlling whitefly and aphids, a
new spray technology and sprayersto cover the leaves' lower
surface, and to study the biological control of thewhitefly. The

project concluded after five years of work and devel oped two
formulations from castor oil and cotton seed oil that can be
safely used to control whitefly and aphidsin cotton. The project
also explored seven other oils and concluded that coconut oil
has a high phytotoxic effect on cotton. The project al so devel-
oped aknapsack and atornado sprayer for small and largefarm-
ers respectively, to spray novel oil formulations that require
high volumes of spray. More details on the project achieve-
mentsin addition to the composition of novel formulationsand
techniques used in the development of sprayers are given in
thisarticle.

Short Notes, and a Dialog search using the key words cotton
and ginning are also included in thisissue.

At the 59th Plenary Meeting of the ICAC held in Cairns, Aus-
tralia from November 5-10, 2000, the Technical Information
Section organized a technical seminar on the topic of “Cot-
ton—Global Challengesand the Future.” Fourteen paperswere
presented on various topics including sustainable cotton pro-
duction systems, environmental issues related to cotton pro-
duction, biotechnology in cotton and challenges to ginners,
spinners and the textile industry. The papers have been pub-
lished in areport that is available from the ICAC Secretariat.

The Technical Information Section has updated the database
on cotton research projectsin several countries and published
Current Research Projectsin Cotton. This report includesin-
formation from 45 countries. The first section of the 219-page
report describes the structure of research in various countries.
Thereport containsalist of institutes/organizations working
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on cotton with their complete mailing addresses, phone and fax
numbers and email addresses. The largest section of the report
ison projects by individual researchersin all disciplinesaong
with their email contacts. From January 2001, the database will
beavailablefree onthel CAC web page at <http://www.icac.org/
i cac/cottoninfo/research/database.html>, but only in a search-
able form. A complete printed copy is also available from the
ICAC Secretariat.

These daysthereishardly any meeting on cotton where geneti-
cally engineered cotton is not mentioned or discussed. There
are people who support thistechnology that transfers even un-
related genesinto cotton, while othersopposeit and consider it
short-lived and capable of creating adisaster. In January 2000,
the International Cotton Advisory Committee constituted an
expert pandl on biotechnology in cotton for providing objec-
tive, sound science-based information on cotton biotechnol-
ogy. The panel, comprised of nine experts from eight coun-
tries, put out a report that was discussed at the 59th Plenary
Meeting and which is a critical analysis of the potential ben-
efitsand risks of thistechnology. The 17-page report has been
published in English and is available free of charge from the

ICAC inaprinted form. It isalso available free on the Internet
at the ICAC home page at <http://www.icac.org/icac/meetings/
plenary/59cairns/documents/e_biotech.pdf>.

The 59th Plenary Meeting instructed the Secretariat to estab-
lish an expert panel to study the effect of ginning on fiber qual-
ity and recommend the best ginning practices. Along the lines
of the biotechnology panel, the Expert Panel on Ginning will
communicate through email and will write areport for consid-
eration at the 60th Plenary Meeting of the ICAC to be held in
Victoria Falls, Zimbabwe from September 17-21, 2001.

ICAC in collaboration with the Common Fund for Commodi-
tiesis sponsoring the project “ Improvement of the Marketabil -
ity of Cotton Produced in Zones Affected by Stickiness’ in
France and Sudan. The project has devel oped reliable methods
to separate sticky from non-sticky cotton and to determine
threshold levels for spinning sticky cotton by mixing it with
non-sticky cotton under varying environmental conditions. The
final workshop of the project for disseminating results, planned
for thefirst week of February 2001, has been postponed to July
2-4, 2001. For more information on the workshop contact the
ICAC Secretariat at <rafiq@icac.org>.

Cotton Production in Turkey

Turkey isthesixth largest cotton producing country intheworld
with a national yield in 2000/01 twice the world average. For
over 50 years, cotton area in Turkey has been around 600-
700,000 hectares, and sometimes higher than 700,000 hectares
once every 3-4 years. Cotton area increased to 838,000 hect-
aresonly oncein 1974/75. Cotton facestough competition from
many crops, so there has been no expansion in area. The lack
of irrigation water has also been afactor limiting increasesin
area, but thisis changing because of the expansion of irrigation
in the Southeastern Anatolian Project (GAP). Southeastern
Anatolia, also known as Upper M esopotamia, coversthe prov-
incesof Diyarbakir, Gaziantep, Sanliurfa, Mardin and Adiyman.

The GAP isacomposite of many development projectsin the
areas of industry, livestock and fisheries, mining, transporta-
tion, telecommunication and socia development. According to
the Turkish government, GAP is Turkey’s biggest project and
will have asignificant impact on agriculturein general and cot-
ton production in particular. The project, started in 1976, is
planned to be completed by 2006, but the latest reports indi-
cate that only 15% of the work related to agriculture has been
finished, although some of the other sectors have 75% of their
total work completed. GAP will provideirrigation to an addi-
tional 1.7 million hectares, or 19% of Turkey’stotal land suit-
ablefor irrigation.

COTTON PRODUCING REGIONS IN TURKEY
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The GAP project is comprised of 22 dams and 19 hydroelec-
tric power plants on the Euphrates and Tigris rivers. Cotton
will be one of the beneficiaries from the project in addition to
ceredls, fruits, vegetables, oil seed crops and legumes. How-
ever, inthe early years of the project’simplementation, most of
thework has been in areas where cotton isgrown. Earlier esti-
mates suggested that cotton production would go up by 118%
after the project was completed, and its impact in the South-
eastern cotton region is already visible. Among the four cot-
ton-producing regions in Turkey, cotton area has fallen by al-
most 50% in Cukurova and Antalya, but area has been main-
tained in the other two regions. The main reason for the decline
in the Cukurova region is the high cost of production due to
severe insect problems. Cotton areais expected to further de-
creasein Cukurovabut will increase by agreater amount inthe
southeast, thus raising the national to-

yields is drastically different among regions where the least
expensive production isin the southeast. Turkey isexpected to
maintain the same high yields for many years.

Variety Development

One of themain reasonsfor high yieldsin Turkey isthe devel-
opment of varieties suitablefor Turkey’s production conditions.
However, suitable weather a so contributesto high yields, and
two of the three countries producing higher yieldsthan Turkey
are its neighbors, meaning that climatic conditions in the re-
gion are excellent for cotton.

Variety development is undertaken at a number of places. The
federal government, under the Ministry of Agriculture and

. Cotton Growing Regionsand Characteristics
COttOn YleldS Region Arf/? Main Varieties Ar(?/oa Main Characteristics
The cotton yield in Turkey is one of | Aegean 34 | Nazilli 84 86 | Low insect population and inherent high
the highest in the world. During 2000/ Nazilli 87 4 | quality. Farmers get higher price for better
01 Turkey is expected to produce an Naz?lli M-503 5 | quality. VerFici!Iium wilt isaproblem.
averageyi eld of 1,105 kg/hacompared Nazilli 143 4 Earl's(/j mgturlty is very important to
to theworld average of 576 kg/ha. For avoiarams.
the last five years, cotton yi elds have Antalya 3 (;uk.ur.ova 1518 50 Groyvi ng conditions similar to Aegean
been higher than Turkey’sonly inAus- E:ZZ:::: ﬁs 43 Region.
tralia, Isragl and Syria, and yields in _
Spai n havebeen equal to Turk ey's. For Cukurova 17 | Gukurova1518 38 | Cotton bol I'Worm has become a serious
the last eight years since cotton pro- SG 125-404-501-1001 29 | problem; pink already there. Number of

. . L Deltapine 5990 13 rays may exceed 8.
duction started increasing in the South- M arzggz 7 Spraysmey
essternregion, theaverageyieldin Tur- Ersan 92 5
key has been more than Or_]e ton of lint Southeastern 46 | Stoneville 453 60 | New areafor cotton, low pest infestation.

p

per heCtarS' Zonﬁr? ylﬁl df? in tr?e Sourt]h' Sayar 314 15 | Hot climate might encourage pest flareup
east may be slightly higher than other Nazilli 143 10 | inthenext few years.
regions but, in general, there is not a DPL 5690 5
significant difference among regions. DPL 50 5
However, the cost of achieving those Ersan 92 5
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Cotton Varieties Grown in Turkey Ioca{[ed a Diyarbakir.inthes?outheast of Anatolia. The
Regional Cotton Variety Trias are conducted under
Variety Release Year GOT Length Micronaire Strength| codenumbers allotted to various varieties.
(%)  (mm) (tppsi)
Nazilli 84 1984 43-44 307 47 s27 | Seed Registration
Nazilli 87 1987 36-39  29.6 3.4 88.6 Every variety to be grown in Turkey hasto be regis-
Nazilli M-503 1992 40-41  30.9 4.7 73.9 , X )
Nazilli 143 1998 397 297 48 81.3 tered with the General Directorate of Protection and
Cukurova 1518 1982 38.0 293 4.1 85.9 Control of the government of Turkey. Under the Reg-
Sayar 314 1980 41.0 30.6 5.0 78.4 istration and Plant Varieties Act, 34 cotton varieties
Ersan 92 1992 39.0 288 3.9 85.7 have been registered so far. Public sector breeders
Maras 92 1992 30.1 4.6 87.8 developed 22 varieties, and private companies bred
Stoneville 453 1995 400 309 49 85.8 12. Asin Greece and Spain, if avariety has been de-

Agrarian Reforms, has only one mono-crop multidisciplinary
institute for cotton. The Cotton Research Institute, Nazilli, is
located inthe Aegean region but is supposed to serveall cotton
producing areasin the country. The Institute hasthe mandate to
undertake research of national significance and has a strong
program on development of varieties with some emphasis on
other disciplines. The Ingtitute could be upgraded into a real
mono-crop multidisciplinary research ingtitute as a national
symbol of research on cotton.

In addition to the Cotton Research Institute, Nazilli, a number
of regional federal government institutes, state institutes and
universities undertake research on cotton. However, the Insti-
tute has taken the lead in the development of better varieties,
like Nazilli 84, which are grown on most of the areain Turkey.

Verticilliumwiltisaseriousproblem, particularly inthe Aegean
region. Naked seed of verticillium wilt-resistant variety 153F
was imported from one of the Central Asian countries many
years ago and has been extensively used in breeding programs
throughout Turkey to develop verticillium-resistant varieties.
Nazilli 84, the most popular variety in Turkey for the last two
decades inherited the 153F naked seed and verticillium-resis-
tant characters. Screening for resistanceto verticilliumisdone
through artificial inoculation and testing in a hot spot area es-
tablished at the Nazilli Institute. The other verticillium-wilt-
resistant variety usedin Turkey is Carmen, imported from Aus-
tralia. Still, not all varietiesgrown in Turkey carry verticillium-
resistant genes. Nazilli 84 was developed from across of 153F
x CarolinaQueen 201 and itslong stay in commercial produc-
tion is attributed to its high yielding ability, excellent adapt-
ability, resistanceto verticillium wilt and high lint percentage.
Keeping in mind the high popularity of Nazilli 84 among cot-
ton farmers, a selection from Nazilli 84 has been approved un-
der the name Nazilli 84S.

The breeding procedure followed in Turkey comprises single
plant selection and progeny row trials. However, progeniesare
not replicated. There isavariety approval process. Candidate
varieties should have at least 40% ginning outturn and must
exceed theyields of local varieties. Promising candidate vari-
eties are tested in the Regional Cotton Variety Trials for two
yearswith onetrial each in the Southeastern and Cukurovare-
gions, and 3-4 trialsin the Aegean region. Onetrial isusualy

veloped outside Turkey, itisalso eligiblefor registra-
tionin Turkey even if it is not registered anywhere else. One-
year trials at two locations are considered enough for verifica
tion of varietal characteristics. But, if avariety has been sub-
mitted for registration for thefirst time, two-year trials at three
locations are required.

Two types of trials are conducted on any new variety under
consideration for registration: Value for Cultivation and Use
(VCU) tridsand Distinctness, Uniformity and Stability (DUS)
trials. The Varieties Registration and Seed Certification Centre
is responsible for the VCU and DUS trials. If a variety has
been registered in a country recognized by the government of
Turkey, DUS trials are not applied.

The Varieties Registration and Seed Certification Centre re-
ports the data collected to the General Directorate of Protec-
tion and Control for evaluation by the Registration Committee.

Cotton Seed Production Steps

Single Plant Selection in the Field

Grow Single Rows from Each Plant

'

Mix Seed from Selected Rows
(Bulk Seed)

Grow 1st Generation
(Elite Seed/Pre-Basic Breeder Seed)

v

Multiply 2nd Generation
(Basic Seed)

Registered Seed

Certified Seed

Controlled Seed
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The Registration Committeeiscomprised of 12 membersfrom
various academic and research institutes and hasthe final deci-
sion on the conformity of the data recorded with the original
speciaty document submitted by the parent organization at the
time of submitting the variety. The decisionismade based on a
two-thirds majority and then follows the seed production pro-
cess.

Seed Production

The organizationsthat are officially recognized asresearchin-
stitutions have the authority to produce seed. Private compa-
nies/organi zations can al so obtain a permit to produce seed for
commercia distribution, but they have to submit documents
prior to the start of the season in order to arrange field inspec-
tions. Breeders are involved in the seed production process at
least until the seed is ready to be multiplied on a large scale
(pre-basic stage) for distribution to farmers. The certified and
controlled seed stages are also grown by contract farmersin
addition to public and private seed companies.

Thirteen public and private seed companiesareinvolved inthe
commercia production of planting seed. Seed is distributed to
farmers by public and private sector organizations under the
overall coordination of the General Directorate of Agricultural
Production and Development of the Ministry of Agriculture.
According to some estimates, 70% of the total seed produced
is certified seed. Controlled seed, considered to be the lowest
grade seed in Turkey, is produced in small quantities, approxi-
mately 2% of the total produced every year.

Quality seed production and its availability to farmers is an
important issue in the southeast. Demand for seed is increas-
ing, but thereisaneed to control production of poor andillegal
varietiesand toinstall agood system to provide quality seedto
farmers. Growing conditionsin the Southeastern region demand
that varieties have hairy leaves, which is not the case in other
regions, particularly the Aegean region. The lack of a good
quality seed supply in the Southeastern region has encouraged
farmersto grow the U.S. variety Stoneville 453 on 60% of total
area. It is very important that a good quality seed system be
established in regionsthat have achanceto increase area. Poor
quality seed could not only slow areaexpansion but could also
affect the pest complex and growers’ confidenceininvestingin
cotton production.

General Production Practices

Average farm size in Turkey is about 5.4 hectares, and about
50% of farms are less than two hectares. Most field operations
aremechanized, and differencesin farming practiceseven across
regionsare not drastic. A farmer in the Aegean region will pre-
pare the seed bed and plant cotton in early May. On average,
50 kg/ha seed rate is used. Planting is done by machine, and
only delinted seed isused. 95% of thetotal seed supply isfrom
local origin while 4-5% isimported from other countries. Cot-
ton is planted only in rows spaced 30 inches (76 cm) apart.
Fertilizer as abasal dose is applied after soil testing. The first

insecticide application is done soon after emergence, even be-
fore thefirst thinning, against early attacks of sucking insects,
particularly thrips, and is followed by sail tilling and tractor
hoeing. A second hoeing is done 20-25 days later, after thin-
ning to maintain a proper plant stand. 45 days after planting or
by mid June, when squaring is just starting, preparations for
irrigation and ridges are made. The first irrigation is applied
60-65 days after planting, at the end of June. Normally, a sec-
ond application of insecticideisrequired against lygusand red
spidermite prior to irrigation. Though the number of insecti-
cide sprays depends on pest pressure, generally 4-5 sprays are
required every year in the Aegean region. The average number
of irrigationsisfour. On average, 100 kg of nitrogenisapplied
before planting and with the first irrigation, in the form of a
50:50 ratio of ammonium sulfate and ammonium nitrate. 50-
60 kg of phosphorous and potassium may also be applied ev-
ery year except in the Cukurovaregion, where cotton-wheat is
amajor rotation and potassium is applied to wheat every year,
thuseliminating the need for applying it to cotton. The Cukurova
region also requires higher doses of nitrogen, 150-160 kg/ha.
Cotton follows cotton on almost three-quarters of the one-year-
rotations in the Aegean region, thus necessitating potassium
applications.

Experiments have been done on foliar application of nitrogen
on cotton in Turkey, but the data did not prove any positive
effect on yield. Almost no foliar fertilizer is applied, but there
is a need to study the effect of potassium foliar application,
which at peak boll maturing stage could have an effect onyields.

Inthe GAPares, cotton’s seasonal water requirementsare 1,325
mm with a daily requirement of 11 mm in July. Studies have
shown that the highest yield was obtained when the moisture
level inthetop 90 cm of soil did not fall below 40%. Flood and
furrow irrigation are commonly used irrigation methods. Inthe
case of furrow irrigation, there may be as many as eleven per
Season.

Integrated Pest Management

On average, cotton is sprayed with insecticides four times per
season. Insecticides are applied on 75-80% of the area with
tractor mounted sprayers, and with motorized sprayers on 15-
20% of the area. Ultra Low Volume spraying is low, up to 5%
only. The officially recommended economic thresholdsfor vari-
ous pests are asfollows:

Helicoverpa armigera
Pectinophora gossypiella

2 larvae per 3 meter row
15% infestation

Bemisia tabaci 6-10 larvae/l eaf
Tetranychus urticae 10 mites/l eaf
Lygus spp. 3insects/leaf
Aphis gossypii 50% infestation
Thrips tabaci 15% infestation

Originally, the integrated pest management program was
launched for fiveyearswith financial help fromthe World Bank,
but now the government has taken over and has started itin all
regions with the aobjective of minimizing insecticide use on
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cotton, or to keep it low where aready low. Under the pro-
gram, the staff selects a number of farmers willing to imple-
ment the IPM recommendations. Thetechnical staff visitsthese
farmers frequently, and the farmers must follow their recom-
mendations only. Training courses are organized for theidenti-
fication of useful and harmful insects, threshold levelsand other
IPM recommendations. New farmers are involved each sea-
son, and the experience shows that the project has stimulated
project and non-project farmers to adopt IPM recommenda-
tions. The program has been very successful compared to tra-
ditional practices, which are not only expensive but affect the
environment. The main recommendations of the|PM programs
in the project areas are as follows:

 Inorder to minimize bollworm overwintering, farmers are
encouraged to cultivate their fields in the spring so that hi-
bernating insects are destroyed.

» To discourage the multiplication of insects, cultural control
measures during the season and off-season are followed and
strictly implemented.

» Planting seed must be treated against damping-off.

» Theuseof herbicidesfor minimum weedsisrecommended.
If weeds show up at alater stage, the use of post emergence
herbicides in addition to cultivation and hand weeding is
recommended.

* Participating farmers are permitted to plant varietiesresis-
tant to verticillium wilt and mites. In the Aegean region, the
recommended variety is Nazilli 84.

» Foliar fertilization, evenif desired by farmers, isnot permit-
ted.

 Itisrecommended to apply insecticidesonly if pest damage
or the population has reached an economic threshold.

» The use of specific insecticides that are comparatively safe
for biocontrol agentsis recommended.

* Insecticide sprays should be started from band application
at any evidence of mites so that neighboring fields are not
affected. Moreover, rather than thewholefield, only theiden-
tified hot spots should be treated.

» Inareas most affected by pink bollworm, it is strongly rec-
ommended to delint seed with acid for killing larvae hiding
ininfected seed.

» The use of Temik against sucking insects is not recom-
mended.

Weed Problem

Weedsin cotton areaproblemin Turkey like anywhereelsein
theworld. According to thework presented at ameeting of the
Interregional Cooperative research Network on Cotton for the
Mediterranean and Middle East Regions, held in Adana from
September 20-24, 2000, 74 different weeds have been recorded
in cotton fields. Ten major weeds that exist throughout cotton
growing regionsare Cyprus rotundus, Sorghum halepense, Con-

volvulus arvensis, Cynodon dactylon, Echinochoa colonum,
Amaranthus spp., Solanum nigrum, Portulaca oleracea,
Xanthium strumatium, Physalis angulata and Setaria spp. In
the traditional cotton growing area of Cukurova, the distribu-
tionand intensity of Sorghum halepense and Cynodon dactylon
has decreased for sometime. The main reason for thedeclineis
the use of specific herbicides targeted to control these two
weeds.

Herbicidesarecommonly usedin

Turkeyto Contr.ollweeds. Since Herbicide Usein Turkey

thestart. of hqb| cideuseinTur- | | % Area
key, Trifluralin has been used Treated
al the time. Farmers are en- | 1979 7
couraged to use herbicidesbe- | 190 46
cause clean fields guarantee | 1990 63
higher yields. It isanticipated | 2000 63

that with rising labor costs
more farmers will be inclined to use herbicides.

Main Concern in Cotton Production

The main concern in cotton production in Turkey is the high
cost of labor, particularly for thinning, hoeing and picking. Early
labor operations add to the cost of production and labor short-
ages become a great concern at the time of picking. The need
for labor is going to increase with the steady expansion in the
GAP area. The lack of labor availability for picking and its
high cost is driving Turkey to adopt machine-picking. Work
donein Turkey, about 20 years ago, showed that machine-pi ck-
ing was more expensive than hand-picking in addition to caus-
ing more trash, lower fiber quality and picking losses. How-
ever, the cost of machine-picking may now belower in Turkey,
asisthe casein Argentina, which has encouraged its adoption.
But there are many other aspects of machine-picking that need
to be properly examined before adoption. Thirteen machines
have already been imported into Turkey (two have been used
in the GAP ared), and research is ongoing to analyze the im-
pact of machine-picking on production practices currently fol-
lowed in Turkey.

Ascottonis planted in 30-inch rows, machines suitable for 30-
inch row picking have to be adopted. In early stage work al-
ready begun some varieties have shown lower pre-harvest and
post-harvest osses and were found to be more suitable for ma-
chine-picking compared to others. In general, the current vari-
eties were found to be suitable for machine-picking with no
need for change. However, the biggest challengewill beto adopt
changesin ginning.

The Role of Farmers’ Cooperatives

Cooperatives are very active in Turkey in helping farmers to
produce and market cotton. The three major cooperatives are
TARIS in the Aegean region, Cukobirlik in the Cukurova and
Southeastern regions and Antbirlik in the Antalya region.
Though membership varies from area to area, in general 70-
80% of farmers are members of cooperatives and the majority
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of them are big farmers. Cooperatives have good financia sup-
port from the government, particularly in the form of fertiliz-
ers, but they are still run as private organi zations. Cooperatives
receivefinancia support from the government and are supposed
to transfer it to farmers through lower input prices. Coopera-
tives also get loans for farmers from the government at lower
rates, but now the government hasinstructed themtofully priva
tize their operations and run on their own in five years. The
main function of these cooperativesisto provideinputson credit
to farmers and assure them a certain minimum price for seed
cotton.

Cooperatives were established under agovernment act and are
monitored by the Ministry of Trade at the federal level. Coop-
erativesfunction independent from each other but work almost
along the same lines. They are full institutions with their own
gins, ail extraction plants and also textile mills. TARIS alone
has 120,000 members and during a normal season buys an av-
erage of 250,000 tonsof seed cotton from farmers. During 2000/
01, TARIS set a minimum price of 380,000 Turkish liras
(US$0.59) per kg of seedcotton. Cukobirlik had a price of
305,000 Turkish liras (US$0.47) per kg of seedcotton for the
sameyear. The difference between the Cotlook A Index and the
local price fixed by cooperatives may be wide in some years
but, in general, cooperatives have offered comparable prices.
There are yearswhen the three cooperatives, TARIS, Anthirlik
and Cukobirlik, have purchased up to 59% of thetotal produc-
tioninthe country but, in general, they buy 20-30% of thetotal
crop. During 1999/00, TARIS, Antbirlik and Cukobirlik pur-
chased 12%, 3% and 7% of the total crop respectively, or 21%
of total productionin Turkey.

Ginning of Cotton

Ginningin Turkey isin the hands of the private sector operated
mostly by individuals and companies. Roller gins are consid-

Number of Ginsin Turkey
Region Saw Gins  Roller Gins Total
Aegean 5 239 244
Cukurova 13 151 164
Southeastern 11 242 253
Antalya 3 5 8
Total 32 637 669

ered to be slow but preferable for extra-fine cotton—though
there are small producing countries like Kenya, Myanmar and
Thailand that produce only upland cotton and still gin it on
roller gins. Among thesix largest cotton producing countriesin
the world, only in Turkey is hirsutum cotton ginned on roller
gins. Turkey hasthe highest number of roller ginsintheworld.
Itisestimated that 80-90% of thetotal productionisginned on
roller gins and only 10-20% on saw gins. Most of these roller
ginsarelocally made and quite efficient.

In regard to ginning capacity, the Aegean region is self-suffi-
cient and has the capacity to gin all its production. The South-
eastern region produced 46% of total production during 2000/
01 but hasonly 37% of thetotal ginning machinery inthe coun-
try. If areaunder cotton continuesto expand, it isexpected that
there will be a need for ginning machinery in thisregion. The
bulk of seedcotton is ginned on roller ginsand if Turkey went
ahead with machine-picking, the biggest challenge will be to
change ginning, as roller ginning is not suitable for machine-
picked cotton. If roller ginning is continued, there will be an
urgent need for additional pre- and post-cleaners. Consequently,
machine-picking has to be evaluated from all aspects, includ-
ing the application of defoliants, lower pricesto farmersdueto
higher trash content, higher cost of ginning and the effect on
quality.

Findings of the CFC/ICAC Project
Integrated Pest Management for Cotton

The International Cotton Advisory Committeeisthe recognized
International Commodity Body (1CB) for cotton with the Com-
mon Fund for Commodities (CFC), which is an international
intergovernmental financial institution based in Amsterdam,
Netherlands. The Agreement Establishing the Common Fund
for Commaoditieswas negotiated in the United Nations Confer-
ence on Trade and Devel opment (UNCTAD) in the 1970s, con-
cluded in 1980, and came into force in 1989. The work of the
CFC is commodity focused rather than country focused. The
functions of the CFC are defined asfollows:

* To contribute, through its First Account as hereinafter pro-
vided, to the financing of international buffer stocksand in-
ternationally coordinated national stocks, all withintheframe-
work of International Commaodity Agreements (ICAS);

* Tofinance, through its Second Account, measuresin thefield
of commaodities other than stocking, as hereinafter provided;

* To promote coordination and consultation through its Sec-
ond Account with regard to measures in the field of com-
modities other than stocking, and their financing, with aview
to providing acommodity focus.

Asan ICB, ICAC is able to sponsor cotton projects for CFC
funding. In the last ten years, eight projects have been spon-
sored by the ICAC and approved by the Fund. A number of
other projects are under consideration by the ICAC. The total
cost of approved projects exceeds US$50 million in the form
of grants and loans from the CFC and counterpart contribu-
tionsfrom participating countries. Projects are run by collabo-
rating ingtitutions in various countries and supervised by the
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ICAC for effective implementation of the work programs and
the achievement of objectives. One of the collaborators usu-
ally servesasthe project executing agency responsiblefor over-
all coordination among collaborators and reporting to the CFC
and ICAC. Two projects have aready been completed. The
results of the most recently compl eted project, “Integrated Pest
Management for Cotton,” are discussed here.

Project Profile

The Cotton Production and Marketing Board Ltd. of Israel ini-
tiated a project with the ICAC in 1992, which was approved in
late 1992 and sent to the CFC for funding. The Executive Board
of the CFC approved the project on March 29, 1994. The project
started activitiesin Sept. 21, 1994 for a period of four years at
atotal cost of US$5.4 million. The project was extended for
one year and concluded activities on September 30, 1999. The
Cotton Production and Marketing Board Ltd. of Israel served
as the Project Executing Agency. The project sites were lo-
cated in Egypt, Ethiopia, Israel and Zimbabwe. The following
institutionswere involved in the implementation of the project
inthefour countries.

¢ Thelsrael Cotton Production and Marketing
Board Ltd., Israel

¢ Department of Zoology, Faculty of Life
Sciences, Tel Aviv University, Israel

¢ Agricultural Engineering Institute, | srael

¢ The Granot-Sivan Enterprise D.N., Israel

¢ Chemistry Department, Institute of Plant
Protection, |srael

¢+ Plant Protection Research Institute, Egypt

¢ Commercial Cotton Growers Association,
Zimbabwe
¢ Ingtitute of Agricultural Research, Ethiopia

Objectives
The project had four main objectives:
1. Develop novel target oriented pesticides to control sticki-

ness-causing insects, whiteflies and aphids. The focus was to
try oil formulations for their effectiveness, speed of action,
biopersistence, residual activity and toxicity to beneficial in-
Sects.

2. Develop anew technology and sprayersfor insecticide spray-
ing on the lower surface of leaves as well as for the effective
control of sucking insects

3. Understand the biology and dynamics of stickiness-causing
insects, particularly whitefly and its natural enemies, to facili-
tate optimal pest management practices in cotton.

4. Establish new threshold level sfor whiteflies and aphids based
on the use of oil-based novel formulations, new sprayers de-
veloped in the project, and enhanced biological control agents.

The project also had the responsibility of arranging the dis-
semination of resultsfor implementation, particularly to coun-
tries affected by whitefly and stickiness. All the oil-based for-
mulations and most of the spray machinery were developed in
Israel. Studieson the small sprayer and biological control were
also undertaken in Egypt and Zimbabwe (sprayersonly). Most
of the work done in Ethiopia and Zimbabwe was limited to
testing the spray machinery and novel formulations prepared
inlsrael.

Development of Novel Insecticides

Many formulations of nine vegetable oils, i.e. canola, castor,
coconut, corn, cottonseed, groundnut, soybean, safflower and
sunflower were tried in the project. Clean water and untreated
plotswere a so included in the study for comparison purposes.
Treatments were made as and when necessary and parameter
studiesincluded stability, behavioral activity and toxicological
activity on variouslife stages of the whitefly, activity duration,
phytotoxicity tendencies and foliar residue characteristics. Af-
ter laboratory trials, formulations that were found to be effec-
tive and least damaging to beneficials were cleared for field
trias.

Characterization of Various Vegetable Oils
All oilsincluded in the study showed similar activity including
toxicological and behavioral components. However, different

Bioactivity of Vegetable Oils on Bemisia tabaci

Target Activity Mode Oil Ranking Order
Adults Qrvival groundnut, cotton>cast or>canola>corn>soybean>safflower, sunflower>coconut
(residue effect 2-3 days | sattling Deterrence groundnut, cotton>castor>canola>corn>soybean>safflower, sunflower>coconut
post spray) Ovipostion Deterrence |groundnut, cotton>castor>canola>corn>soybean>safflower, sunflower>coconut
Adults Foeed of Action cotton>(=)soybean>castor
(residue) Biopersgence castor>groundnut>canola, corn>cotton>soybean>safflower, sunflower

Residual castor>groundnut>canola, cotton, corn>safflower, soybean, sunflower
Immature Direct ray (larvae) groundnut>cotton>soybean>castor, canola, corn, safflower, sunflower

Direct Soray (egg) groundnut, castor>canola, cotton, corn, safflower, soybean, sunflower
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oils varied in potency; speed of action; biopersistence in such
parametersasresidual activity against aphid adultsand Bemisia;
spray toxicity to larval stages; and modification of adult be-
havior expressed by settling and oviposition deterrence.
Groundnut, castor, and cottonseed oils showed the most sig-
nificant activities. The project concluded that coconut oil was
the most phytotoxic and castor oil the safest to the cotton crop.
The following table ranks various oils in terms of their effect
on various stages of pest and activity modes.

Other conclusions made regarding oilsand their ability to con-
trol whitefly are asfollows:

» Most oilswere safe to the cotton plant with the exception of
coconut oil that caused leaf burning. Phytotoxicity of vari-
ous oils can be ranked as coconut>>groundnut>
canola,corn,cotton, safflower,sunflower,soybean>castor.
Castor oil caused no damage to the cotton plant.

» An effective concentration range can be associated with a
mechanism of “physical barrier” and lack of biochemical
toxicity. The data showed that residues of 0.3% oils were
non-active on the second day of post spray. However, 3%
concentrations resulted in total or nearly total kill of all in-
sects and prevented oviposition.

» Residual activity against adultsrelied mainly on continuous
and persistent settling deterrence, which prevented oviposi-
tion and caused adult death due to dehydration and starva-
tion.

» Vegetable oil activities appear to rely on attributes, which
are common to oils of different composition and physical
properties. Thetriglyceridic fraction appearsto bethe main
activeingredient.

» Groundnut and cottonseed appeared to be the most effective
oils for short term activity on adults and for direct activity
on larvae.

 Castor ail followed by groundnut oil produced the longest
residual activity against adultsand someimmature stagesas
well.

» Cottonseed oil residues are fast acting and result in a high
percentage of adult mortality after afew hours of exposure.

Preparation of Formulations

To express their fullest potential against pests and achieve the
highest phytotoxicity, vegetable oilswere sprayed in different
formulationsthat were prepared from environmentally friendly
materials, making sure that they were stable, consistent, and
delivered good dilution for easy dispense and application. Two
formulations, one excluding (optimized) and the other includ-
ing the auxiliary components (stabilized), gave the most prom-
ising results for all tested vegetable oils, but large scale pro-
duction of preparationswithout auxiliary components could be
very expensive. On the other hand, formulation properties are
affected by process and composition variables when auxiliary
ingredients are added. The processincludes egquipment used to
prepare mixers, mixing speed and duration, temperature pro-

gramming and addition of ingredients mode. Composition vari-
ablesincludetype and concentration of emulsifiers, co-emulsi-
fiers (chemical sthat reduceinterfacial tension during emulsifi-
cation and ensure long lasting surface films on the oil drop-
lets), consistency increasing agents (polymers for stabilizing
emulsions both by being absorbed by oil droplets and by con-
trolling viscosity), solvents and chemical stabilizers.

In the course of the project, 66 novel preparations of various
oilsweretested and it was observed that theingredientsused in
the preparation of formulations could also affect the perfor-
mance of oils. Twenty-one formulations were rejected at early
stages due to high phytotoxicity. Castor oil could be a good
candidate for optimized technique while sunflower and cotton-
seed oils exhibited better performance in stabilized form. As
far as the ingredients in the stabilized form are concerned,
Tween-80 was found to be the best emulsifier while acetyl al-
cohol resulted in the maximum stability characterized by low
phytotoxicity and high resistance to aging effects.

Field Testing

The project recommended that because oils are heterogeneous
mixturesvarying from one producer to another and even among
batches, oil formulations must be tested in the laboratory be-
fore taking them to field conditions. The project tested 45 ma-
terias for their effectiveness to control whitefly and aphids.
Eighteen preparations based on eight oilswere selected for test-
ing in Egypt, Ethiopia and Zimbabwe, in addition to Israel.
Experiments carried out in Egypt in 1996 indicated reddening
of leaves, flowers, bolls and new branches when the cotton-
seed oil and stabilized cottonseed oil were sprayed. The effect
increased with the second spray. Sunflower, castor and soy-
bean oilsalso showed similar reactions, but these observations
were limited to Egypt and only for one year.

Various spray methods were used. In 1997, two applications
weregiven at two-week interval s, and changed to three biweekly
to four 10 day intervalsin subsequent years. Several oilswere
found to be efficient against whitefly and aphids, including
cotton, castor, canola and soybean, but cotton oil excelled in
performance over others. Formulation No. |11 prepared from
castor oil and formulation No. 4 from cottonseed oil gave the
most efficient whitefly control for three years from 1997-99.
These formulations were comparatively simpleto prepare, re-
tained their stability and efficacy for several months and had
no phytotoxic effects on the cotton plant. Efficacy of different
formulationswas different with different sprayersand the strat-
egy for different countries could also be different. In regions
having low whitefly infestation, only two treatments with for-
mulation 11 may be enough to reduce the population by 56%.
In areas having a high infestation four treatments may be nec-
essary, but the efficacy will improve to 74% control compared
to 86% in the case of conventional pesticide control.

Formulation No. Il

The following table presents the composition of the emulsion
concentrate No. I11. The emulsion concentrateis prepared with
the help of an organo-silicon asastabilizer and spreading agent.
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Composition of Formulation No. 111
Compounds Unit Weight
Dibutyl succinate 5
Castor oil 30
Tween 80 2
Organo modified dimethylsiloxane 5
Deionized water 60

Thedibutyl succinate purity should beat least of synthetic grade,
b.p. >273-275°C. The organo-modified dimethylsiloxaneis a
clear oil soluble liquid. Tween 80 (polyxyethylene sorbitan
monool eate) issyrup having anumber-average molecular weight
of 1.31. Castor ail should be of pharmaceutical grade DAB 96,
iodine value less than 87 and unsaponifiable matter less than
0.16% with viscosity ca 1,000 mPax s at room temperature. It
can be employed without further purification. The ingredients
should be blended or homogenized together to produce astable
emulsion concentrate. The emulsion concentrate No. |11 should
be diluted with tap water to obtain an emulsion of desired con-
centration, e.g. 0.5% on the basis of dibutyl succinate.

Formulation No. 4

Thefollowing table presentsthe composition of emulsion con-
centrate No. 4. The emulsion is prepared without auxiliary in-
gredients, except one surfactant.

Thelauryl acohol (1-dodecanol) purity should be at least prac-
tical >95% (Gas chromatography), bp>280°C. Tween 80
(polyoxyethylene sorbitan monooleate) isasyrup having anum-
ber average molecular weight of 1.31. The cottonseed oil should
be of food or pharmaceutical grade and can be used without
further purification. The substances should be blended or ho-
mogenized together to produce a stable emulsion concentrate.
The emulsion concentrate No.4 should be diluted with tap wa-
ter to obtain an emulsion of desired concentration, e.g. 1% on
the basis of lauryl alcohal.

New Spray Machinery

The project tried a number of options in the design of spray
machines for optimum spreading of the novel insecticides on
the plant at the same density. It was necessary for oil formula-
tions to be sprayed uniformly and in high volumes of liquid
and active material, otherwisethe novel formulationscould fail
to show their expected efficacy. The optimum droplet size for
effective control of the whitefly ranged from 73 to 136 um
with 105 pm as an average. The project also found that the
novel insecticides could provide abetter control if 400 liters of

Composition of Formulation No. 4
Compounds Unit Weight
Lauryl alcohol 10
Cottonseed oil 30
Tween 80 2
Deionized water 60

water and 16 litters per hectare of the active ingredient were
used.

Drop-tube Knapsack Sprayer

Threeteams, one eachin Egypt, Israel and Zimbabwe, worked
simultaneously on the development of asprayer for small grow-
ers. Egypt and Zimbabwe worked on the motorized sprayers
whilelsrael focused on an electrically powered sprayer for the
same purpose. Locally, the team in Isragl tried the idea of vi-
brating air stream. A knapsack motorized radial blower sup-
plied air through avertical tubeto a160 cmlong tubewith a20
cmwide dlit directed downward, but the system did not work.
Closer to the end of the project the focus increased on a drop-
tube knapsack sprayer called Prototype No. |1, which employed
six rotating discs to form the droplets. A 12-volt battery was
used to provide power to the atomizers and to ablower mounted
on the top of a perforated hollow tube. Small holesin the tube
served asan air curtain and directed the streams towards rows
on both sides until deposited on leaves. The sprayer is adjusted
to deliver 940 ml of the liquid per minute or 56.4 liters per
hour. At an average walking speed of 2 km/hour, the knapsack
sprayer delivered 282 liters per hectare, 16 liters of the formu-
lation and 266 liters of water. The Prototype No. Il knapsack
sprayer developed by the project is shown on the next page.

Tractor Mounted Sprayer

The project worked mainly on two tractor-mounted sprayers,
Mark | and Mark Il. The Mark | sprayer had long drop tubes
and provided highly uniform coverage on the plant and consis-
tent droplet density. But it had alow ground clearance of only
12 cm and the drop tubes damaged branches while moving in
between the rows. G barbadense varieties were affected more
than upland types, but taller upland crops could also be dam-
aged. The damage to the crop was such that the sprayer re-
quired modificationsin the drop tubesto provide higher ground
clearance, which came in the form of Mark Il. The problem
was noted during the first year and work on the new sprayer
was started.

The second drop tube sprayer was tested during the third year
of the project, in 1997, with no operative problems, both on
Acala and Pimatypes. However, the cover density on the un-
derside of the leaf decreased to approximately 250 droplets
per square centimeter. This density was no doubt much lower
than Mark | but it was still much higher than conventional spray-
ersand sufficient to effectively control whitefly. Inthe Mark 1
Prototype Tornado sprayer, ground clearance wasincreased to
60 cms and the drop tubes applied oil formulations in air-as-
sisted streams. For providing cover from the ground up to 60
cm above the ground the technology was almost similar to the
knapsack sprayer. Theair streamsfrom two adjacent drop tubes
were madeto hit the ground and split in two, each aiming at the
hitting point of the air streamsfrom the neighboring drop tubes,
creating an upward current that carried spray dropletsthat were
deposited on the lower surface of leaves. Raising the ground
clearance eliminated damage to spreading branches. In 1998,
it wasfound that the sprayer did not deliver sufficient coverage
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on thetop part of the cotton plant. An additional spraying boom
wastried first on thetop back of the sprayer and then moved to
thefront side of the system. Results were compared to the con-
ventional tractor mounted air sleeve sprayer. Mark Il shown on
the next pageisthefinal development fromthe project for large
farmerswho use tractor mounted spraying.

Biological Control

Studies were undertaken to understand the population dynam-
ics and biology of pests as well as parasitoids and predators,
the effect of insecticides and novel formulations on pests and
beneficials, and to assess the impact of neighboring crops on
cotton in respect of pests.

Whitefly persisted throughout the cotton growing season in the
project countries. In general the population was low on the
young crop, increasing as the crop devel oped, reaching a peak
inlate July or August in Egypt and Israel. Very different popu-
lations could befound at two different locations during the same
year. Encarsia lutea and Eretmocerus mundus were found to
be dominant parasitoids in Egypt and Isragl. In both countries

parasitization often reached 90% with a four year average of
65-70%. In Zimbabwe, Encarsia transvena and Eretmocerus
mundus were found parasitizing whitefly. Many predator spe-
cies were aso found to occur on cotton but most of them did
not show any correlation with the whitefly population with the
exception of the species of Orius. However, it was found that
predators were more sensitive to insecticides than parasites.
Formulations No. 11l and 4 were aso tested in fields having
enough predators and parasites. Formulation No. 4 was found
to cause minimum damage to useful insectswhile Formulation
No. 111 showed detrimental effectsin the lab aswell asin the
field. However, the negative effect was short-lived. As far as
neighboring crops were concerned, only corn and sunflower
weretried. Growing corn next to cotton did not show any posi-
tiveimpact on cotton and though Orius spp. was found to exist
on corn no indications of itsmovement to cotton was recorded.
Sunflower did harbor a lot of whiteflies but did not seem to
affect the whitefly population on cotton in the neighborhood.
The project recommended that sunflower could not be relied
upon as arefuge to harbor natural enemies of whitefly.

Economic Thresholds

The economic threshold is different for different production
conditions. Factors that affect threshold are not limited to but
includethe size of theinsect population, rate of multiplication,
target yield, rate of migration into the cotton field, etc. The
project recommended that if thereis aslow rate of multiplica-
tion, a threshold of 15-20 whitefly larvae and pupae could be
observed. It is certain that the use of novel pesticides with the
tornado sprayer developedin the project, and additional knowl-
edge about the biological control agents, would require a re-
view of the economic thresholdsin various countries and pro-
duction conditions.

Note: The project’swork has been published by collaborators
intheform of annual reportsfrom 1995-99, afinal report (Tech-
nical Paper No. 10in English, French and Spanish), and aguide-
linesmanual . Materia for thisarticle has been taken from these
reports. The reports are available from the ICAC and the CFC
in electronic form at http://www.icac.org/icac/english/
projects.html. Only conclusions of the extensive work under-
taken by various teamsin the four project countries have been
included here. It isrecommended to consult al the reports for
detailed information.

The project was supposed to develop only up to the prototype
stage and additional stepsarerequiredin order to commercial-
ize the nove pesticide formulations and sprayers.

On behalf of the Project Executing Agency and collaborators
in the participating countries, ICAC would like once again to
acknowledge the contributions of the Common Fund for Com-
modities.
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Short Notes

® Transgenic Cotton Highlights

O Transgenic cotton production expanded in the U.S.
during 2000/01. Areaunder transgenic cotton, including both
insect and herbicideresistant varieties, increased to 72% of
upland cotton in the country. Cotton was planted on 5.74
million hectares in the U.S. during 2000/01, which means
that over four million hectares were planted to transgenic
cotton. Some of the transgenic varieties grown on at least
5% of thetotal areaintheU.S. are DP 451 B/RR, NUCOTN
33 B, PM 2326 RR, PM 1218 BG/RR, PM 2200 RR and
BXN 47.

O  Monsanto will use the gene Cry2Ab owned by the
Ecogen Gene Company Ltd. to develop new insect-resis-
tant transgenic cotton varieties.

O  The U.S. Patent and Trademark Office is revising
guidelinesfor submitting requests and approval of patents.
The new guidelines will make it tougher to patent genes.

O Inthe U.S, the toxins carried by plants for defense
against pestswill becalled “ plant-incorporated protectants’
instead of “plant-pesticides.”

O  Australia started growing transgenic cotton in 1996/
97 but only insect-resistant varietieswere allowed. Now the
government of Australiahas approved commercial cultiva-
tion of Roundup Ready transgenic cotton, in addition to Bt
cotton.

O  TheGenetic Engineering Approval Committee of the
government of Indiapermitted supervised large-scaletrials
of Bt cotton during 2000/01. Thisis a significant step to-
ward commercial cultivation of genetically engineered va-
rieties of cotton in the largest cotton growing country (by
area) in the world. Preliminary indications show higher

yieldsand areduction in pesticide use with Bt varieties com-
pared to conventional varieties.

O Currently, China(Mainland) istheonly country inAsia
which has gone into commercial production of genetically
engineered crops, particularly cotton. The Bt varietiesgrown
in China(Mainland) include a Bt gene of their own investi-
gation, in addition to the gene used in the USA and other
countries. Many other countriesintheregion, including In-
dia, Indonesia, the Philippines, Thailand and Vietnam may
commercializetransgenic crops, including cotton, inthe next
few years.

O  Ausdtralia is set to evaluate the impact of growing
transgenic cropson the environment. Genetically engineered
varieties of cotton, canolaand clover are grown on acom-
mercial scalein Australia. Currently, genetically engineered
varieties of cotton comprise up to 30% of the total cotton
planted in New South Wales and Queensland.

Organic Cotton Production

I CAC has published anumber of reports on organic cotton
production, in addition to presenting papers at international
forums. Efforts have been made to continue updating or-
ganic cotton production statistics in the world. Production
estimates for various countries up to 1997/98 were pub-
lished in the December 1998 issue of THE ICAC RE-
CORDER. Recently, the Technical Information Section con-
tacted the countriesin thelist below to get statisticsfor 1998/
99 and 1999/00, but datawere not available from all coun-
tries. The main reason for the lack of complete information
on organic cotton isthe unwillingness of growersand certi-
fying companiesto share that information with others. The
sources of the data given below are many, and the efforts of
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Organic Cotton Production
Country Lint Production in Tons °
1998/99 1999/00
Argentina 0 0
Australia 25 0
Benin 15 20
Brazil 7 8
China (Mainland) 0 0
Egypt 81 71
Greece 267 234
India NA 1,169
Israel 70 120
M ozambique NA 0
Nicaragua 1 6
Paraguay 0 0
Peru NA 565
Senegal 172 220
Tanzania 100 106
Turkey NA 6,082
Uganda 235 185
USA 1,878 2,955
Zimbabwe 5 2
Total 2,856 11,743
Note: China (Mainland) started producing organic cotton
in 2000/01. Estimated area is 133 hectares.
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the PesticideAction Network, UK, areparticularly acknow!-
edged.

World Cotton Production in 2000/01

Cotton was planted on an estimated 32.8 million hectares
during 2000/01 in about 70 countries. Thelatest ICAC esti-
mates suggest that production will be 18.6 million tons,
300,000 tons less that in 1999/2000 and 1.4 million tons
less than in 1998/99. While production is expected to de-
cline in 2000/01, consumption is expected to increase to
19.8 million tons, compared with 19.7 million the previous
year. In the last three years, production has declined while
consumption has increased. Current estimates suggest that
production will increase in 20001/02 to 19.7 million tons,
but production will still be short of world consumption by
575,000 tons. Consumption is expected to surpass 20 mil-
liontonsfor thefirst timein 2001/02. Inthelast threeyears,
average yields in the world have ranged from 563 to 581
kg/ha and are expected to be 568 kg/ha in 2000/01. It is
also expected that the average yield will increaseto 580 kg/
hain 2001/02. Increased consumption is affecting interna-
tional cotton prices. The average Cotlook A Index during
2000/01 is estimated at 66 U.S. cents per pound of lint, 13
U.S. cents more than in the previous season. Even though
productionisexpected to increasein 2001/02, afurther rise
in consumption isexpected to place additional upward pres-
sureon international cotton prices. Currently, the ICAC es-
timate for the Cotlook A Index for 2001/02is73 U.S. cents
per pound of lint.
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A DIALOG Search of Agricola and CAB Abstracts Databases

The search was conducted for work published since 1995. The key words used are cotton and ginning.

03916415 CAB Accession Number: 20002402340

Methods to reduce lint cleaner waste and damage.

Anthony, W. S.

Cotton Ginning Research Unit, Agricultural Research Service, U.S.
Department of Agriculture, PO Box 256, Stoneville, MS 38776, USA.
Transactions of the ASAE vol. 43 (2): p.221-229

Publication Year: 2000

ISSN: 0001-2351

Language: English

Document Type: Journal article

03904576 CAB Accession Number: 20002302682

Palmer amaranth (Amaranthus palmeri) impacts on yield, harvesting,
and ginning in dryland cotton (Gossypium hirsutum).

Smith, D. T.; Baker, R. V. and Steele, G. L.

Department of Soil and Crop Sciences, Texas Agricultural Experi-
ment Station, Texas A&M University, College Station, TX 77843-
2474, USA.

Weed Technology vol. 14 (1): p.122-126

Publication Year: 2000

ISSN: 0890-037X

Language: English

Document Type: Journal article

03875381 CAB Accession Number: 20001609351

Phenotypic stability in Gossypium hirsutum L. for yield, ginning out
turn and staple length in Multan cotton zone.

Munir-ud-Din Khan; Igbal, M. Z.; Mushtaq Ahmad and Altaf Hussain
Cotton Research Station, Multan, Pakistan.

Pakistan Journal of Scientific and Industrial Research vol. 42 (6):
p-355-359

Publication Year: 1999

ISSN: 0030-9885

Language: English

Document Type: Journal article

3814258 22037018 Holding Library: AGL

The cotton fiber property variability continuum from motes through
seeds.

Davidonis, GH. Johnson, A.; Landivar, J.A. and Hood, K.B.
USDA, ARS, Southern Regional Research Center, New Orleans, LA.
Princeton, N.J. : TRI/Princeton.

Textile Research Journal: publication of Textile Research Institute,
Inc. and the Textile Foundation. Oct 1999. v. 69 (10) p. 754-759.
ISSN: 0040-5175 CODEN: TRJOA9

DNAL Call Number: 304.8 T293

Language: English

Includes references

Place of Publication: New Jersey

Subfile: IND; OTHER US (NOT EXP STN, EXT, USDA; SINCE
12/76)

Document Type: Article

3803225 22023840 Holding Library: AGL

Assessing ginnability of Australian cotton fiber

Porter, M.A. and Wahba, F.T.

University of Southern Queensland, Toowoomba, Australia.

St. Joseph, Mich.: American Society of Agricultural Engineers 1958-
Transactions of the ASAE. July/Aug 1999. v. 42 (4): p. 853-857.
ISSN: 0001-2351 CODEN: TAAEAJ

DNAL Call Number: 290.9 Am32T

Language: English

Includes references

Place of Publication: Michigan

Subfile: IND; OTHER US (NOT EXP STN, EXT, USDA; SINCE
12/76)

Document Type: Article

03793731 CAB Accession Number: 990709282

Cotton: origin, history, technology and production.
Correspondence address: Department of Soil and Crop Sciences, Texas
A&M University, College Station, TX 77843, USA. xiii + 850 pp.
Publication Year: 1999

Wiley Series in Crop Science

Editors: Smith, C. W. and Cothren, J. T.

Publisher: John Wiley and Sons New York , USA

ISBN: 0-471-18045-9

Language: English

Document Type: Book

3769294 22000059 Holding Library: AGL

Cost of ginning cotton

Mayfield, W. Willcutt, H.; Green, K.; Todd, L.; Isom, R. and Findley,
D.

USDA-CSREES, Memphis, TN.

Memphis, Tenn. : National Cotton Council of America, 1991- Pro-
ceedings / 1999. v. 1, p. 419-429.

ISSN: 1059-2644

DNAL Call Number: SB249.N6

Language: English

Paper presented at the 1999 “Proceedings, Beltwide Cotton Confer-
ences,” held January 3-7, 1999, in Orlando, Florida.

Includes references

Place of Publication: Tennessee

Subfile: IND; OTHER US (NOT EXP STN, EXT, USDA; SINCE
12/76)

Document Type: Article

03717305 CAB Accession Number: 992400947
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P.; Thomson, S. J. and Byler, R. K.

Mississippi State University, Department of Agricultural and Biological
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Applied Engineering in Agriculture vol. 15 (1): p.11-17
Publication Year: 1999
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Document Type: Journal article
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The relationship of gin date to aflatoxin contamination of cottonseed
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Document Type: Journal article
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Amsterdam, The Netherlands: Elsevier Science B.V.

European Journal of Agronomy: the journal of the European Society
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Madison, Wis.: Crop Science Society of America, 1961-
Crop science. Sept/Oct 1997. v. 37 (5): p. 1577-1581.
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ISSN: 0001-2351 CODEN: TAAEAJ

DNAL Call Number: 290.9 Am32T

Language: English

Includes references

Place of Publication: Michigan

Subfile: IND; OTHER US (NOT EXP STN, EXT, USDA; SINCE
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see, USA, January 9-12, 1996: Volume 1.

Conference Title: 1996 Proceedings Beltwide Cotton Conferences,
Nashville, Tennessee, USA, January 9-12, 1996: Volume 1, p.466-
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factors affecting saw ginning of lint cotton.
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U.S. Cotton Ginning Laboratory, ARS, USDA, Stoneville, MS.

St. Joseph, Mich.: American Society of Agricultural Engineers,
Paper / Summer 1994. (94-1002/94-1034) 16 p.

ISSN: 0149-9890 CODEN: AAEPCZ
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12/76); AR-SPA
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Memphis, Tenn: National Cotton Council of America, 1991-Proceed-
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R. and Kay, M. W.

North Carolina State University, Box 7625, NCSU, Raleigh, NC
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Queiroga, V. de P.; Barros, M. A. L. de; Vale, L. V. and Matos, V. P.
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Pakistan Journal of Scientific and Industrial Research vol. 37 (4):
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1999. Also includes two studies: Survey of the Cost of Production of
Raw Cotton and Survey of Cotton Production Practices. (Annual, June
2000, US$395)

Proceedings
Summaries of all deliberations of the ICAC Plenary Meeting. (In English,
French and Spanish, October, hard copy, US$50; Internet, US$25)

INSECTICIDE RESISTANCE AND ITS MANAGEMENT IN
COTTON INSECTS

ICAC Review article on Cotton Production Research No. 5. (55 pages, hard
copy, March 1999, US$75)

AGROCHEMICALS USED ON COTTON

The Technical Information Section undertook a detailed survey on the use of
fertilizers, insecticides, herbicides and growth regulators on cotton. In addition
to the use of these chemicals per hectare and area, changes in the insect
pattern, insecticide resistance and expected trends in the use of these chemi-
cals are given in the report. Farmers’ understanding of agrochemical applica-
tion, particularly application of insecticides, is also covered. (28 pages, hard
copy, October 1995, US$25)

BALE SURVEY

The current report includes data on bale size, shape, weight, wrapping speci-
fications, information given on the bale, sampling procedures, and impedi-
ments and suggestions for improving the standardization of bales. Information
on 42 countries is available in the report. (23 pages, hard copy, October 1995,
US$25)

CLASSING AND GRADING OF COTTON

Classing and grading systems in various countries are reviewed in this report.
Local seedcotton and lint standards have been compared to universal stan-
dards. HVI use and futures plans are also included. (38 pages, hard copy,
October 1998, US$50; Internet, US$25)

CURRENT RESEARCH PROJECTS IN COTTON

Contains detailed information on the structure of research in several coun-
tries, institutions involved in cotton research, their contact persons and ad-
dresses and the source of funding for cotton research in each country. The
publication includes detailed descriptions of current projects by discipline of
research (agronomy, breeding, biotechnology, etc.) and the researchers
responsible for these projects. (Hard copy, October 2000, US$75)

GROWING ORGANIC COTTON

Since 1993, the ICAC Secretariat has published a number of reports on or-
ganic cotton in addition to papers presented at international meetings. All
these articles have been compiled and published in English, French and
Spanish. (81 pages, October 1996, hard copy, US$50; Internet, US $25)

Technical Seminars Papers of the ICAC Plenary Meetings

A Technical Seminar on a selected topic is held every year during the Ple-
nary Meeting.

New Sources of Genetic Resistance To Cotton Pests Short Season Cotton:
How Far Can It Go? ($25), 1995; Common Fund Projects ($25), 1996; Sum-
maries of the WCRC-2 and Cotton Contamination, ($25), 1998; Fiber Quality
Needs of the Modern Spinning Industry and Advances in Ginning Research
($75), 1999; Global Challenges: Environment, Field Production and Proc-
essing of Cotton ($75), 2000

SURVEY OF THE COST OF PRODUCTION OF

RAW COTTON

The current report has data on 29 countries for the 1997/98 season. Many
countries have reported data by region or type of cotton. The total nhumber of
entries by country and region is 55. The costs of all field operations starting
from pre-sowing to harvesting and ginning and economic and fixed costs have
been determined and computed to determine the cost of production of cotton
per hectare and per kilogram. (109 pages, October 1998, US$150)

SURVEY OF COTTON PRODUCTION PRACTICES

Cotton growing conditions vary from country to country and sometimes even
from region to region within a country. The report contains data on climatic
conditions, area under each variety and their fiber characteristics, insects,
diseases, weeds and the methods used to control them, use of fertilizers,
farm size, rotations and ginning methods. (October 1999, hard copy, US$150,
Internet, US$100)

THE WORLD COTTON MARKET: PROJECTION TO 2005
Results of a joint ICAC-FAO econometric study to forecast developments in
cotton supply and demand to 2005. Includes projections by country of cotton
production, mill consumption of cotton, final end-use of cotton, cotton market
share, end use of all textile fibers, cotton exports and imports and net imports
of cotton manufactures. (62 pages, September 1999, hard copy or Internet,
US$75)

Statements

Statements of the Plenary Meeting during the plenary sessions. Also contains
official statements of most of ICAC member countries regarding the domestic
cotton and textile situation. (Hard copy, October, US$150; Internet, US $100)



INTERNATIONAL COTTON ADVISORY
COMMITTEE

The International Cotton Advisory Committee is an association of governments having an interest in the
production, export, import and consumption of cotton. It is an organization designed to promote cooperation
in the solution of cotton problems, particularly those of international scope and significance.

The functions of the International Cotton Advisory Committee, as defined in the Rules and Regulations are

. To observe and keep in close touch with developments affecting the world cotton
situation
. To collect and disseminate complete, authentic and timely statistics on world cotton

production, trade, consumption, stocks and prices

. To suggest, as and when advisable, to the goverments represented, any measures
the Advisory Committee considers suitable and practicable for the furtherance of
international collaboration directed towards developing and maintaining a sound world
cotton economy

. To be the forum for international discussions on matters related to cotton prices

Membership of the Committee, which represents the bulk of the world’s production, trade and consumption
of cotton, now comprises the following forty-three governments:

Argentina Egypt Mali Switzerland
Australia Finland Netherlands Syria
Belgium France Nigeria Tanzania
Bolivia Germany Pakistan Togo

Brazil Greece Paraguay Turkey
Burkina Faso India Philippines Uganda
Cameroon Iran Poland United Kingdom
Chad Israel Russia United States
China (Taiwan) ltaly South Africa of America
Colombia Japan Spain Uzbekistan
Cote d’lvoire Korea, Rep. of Sudan Zimbabwe

Office of the Secretariat

1629 K Street NW Suite 702
Washington DC 20006 USA

Telephone: (202) 463-6660 Fax: (202) 463-6950
Internet: http://www.icac.org/ E-mail: secretariat@icac.org




