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Abstract

There are many expectations from all stekeholders locally and globally to know the fiture of the Tndian cotton s¢enario especially after
introduction of advanced rechnolegies in the recent past, This paper examines the Indian cotton scenario in derail particularly the
mpact of Br cotton n the Indian cofton basker. Empirical evidence shows that coton avea and productivity played a mixed influence
on cotton prodaction in India over the vears. It iz alzo foond that adeption of Bt and Non-Br cottons in equal proporticn in larger
domadn would sustain cotton productivity along with reduced cost of cultivation. Thete was leap in fnsecticide congumption for
sucking pestin 2006-07 and made a pair with Bt cotton adoption mate but on the contrary, the inse¢ticide consumption for bolbworm
declingd from 2003-04. The increase in cotton production in the country arter the inbroduction of BL cotton 18 not merely by G
technolagy alone but there aie other factorg like enhancement of area under cotfon especially i gaied ares, low pesi incidenee, well

digtribured rainfall. and better maricet price.
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Introduction

Cotton is the livelibood for about 60 million Indians including
farming, textile and trade sectors. With gbour 365 lakh bales of
cotton production in 2012-13 in the cowntry, it is the second largest
in the world next to China and productivity at 300 kg lint'ha for the
past s to seven years which 12 moch lower compared to leading
cottom growing countries like China, Brazil, and TUSA. Over the
years, India has achieved significantly im guantitative and
ualitative cotton production with the availabls technologics, The
production and produchivity of cottom in Tndia has ingreased
conetantly with adoption of improved hybrids, advanced
production practices and use of modern inputs since
independence. Though, large portion of imigated area under cotton
went to Pakiztan after partition (Christopher, 2007, Farnie, 2009},
India retained three quarters of the cotton aceeage and two thirds
of the cotton production of undivided India (Farnie, 2009). Pakistan,
howeever inherited a large portion of the irrigated area of Ponjab.
Partition feparated the cotten manufacnng indosiry of Tndia
fromo the major souree of supply of the best quality of raw coltum
o feed domestic mdustry and foomd it difficult in the inital perind
after partition, Partition transformed Tndia into a profeund imperter
of raw cotton and stimulated it to develop its vwn source of cotton
production, The expansion of cotton cultivation had been gradoal
during the 19305 and 19605 but became rapid daring the 1970s

and 1980s pardcularly after infroduction of high yielding hybrid
eottons, doubling India’s shave of the woeld crop during the decade
of 19708, To strengthen the cotton production in the country,
India had established composite rezearch stations Tor cotton,
oilseeds and millets in 17 regions in [956 (Farnie, 2009).
Subsequently, in 1976 India established a Central Tngtitule for
Cotton Research at Nagpur, in order to hagten the achisvements
of sclf sufficiency in cotton production.

Government launched special schemes like Intensive Cotton
Development Programmes (JCDF) throngh succossive five-year
plans, so that eotton production received the necessary impefus
through increase in area particnlarly irdgated area and development
of improved hybrid cotton in 70s. Since then the country has
become gelf-sufficient in cotton production. Besides, Govi. of
India launched the Technology Mizsion on Cotten in the year
2000, to improve the yield and guality of cotton ag well as throwgh
improved seeds, integraied water, nuinisnt and pest management
lechmolagies, proper transfer of technology o the growers-and to
improve the guality of processing of cotton, particularly to
eradication of frash, contamination, ete, by improving the
infrastructore in the market yards for cotton and by modemizing
the existing ginning & pressing factories. Gowvernment policy and
improwed production and protection technologies developed by
public sector and SAUS coopled with development of Br Cotton
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by private industrics have resulted in remarkable cotron
production in late 2000s, which not only met the demand of the
domestic textile industries, but the surplus prodoction were also
steadily exported to importing comntiies. The present. paper
analyzes the dominant factor influencing cotton production and
alan the impact of Bt cotton and the overall siguation of coflon
production im the couniry.

Cotton Research in India

The Tndian Council of Agncultural Research (TCAR) has laonched
the All Tndia Coordinated Critton Tmgrovemient Praject (ATCCTR)
im the year 1967, The initial stage of the AICCIP emphasized on
enhancement of vicld of medium and loag staple cotfon for feeding
the domestic fextile indusmy. The inmodoction of hybrid cotton
H4 in 1970 and further rezearch and release of improved hybrid
cotton in 19705 has brought aboot a sea change in cotton
production, productivity and fibre quality parameters, especially
under dryland cottons (Rajendran and Jain, 2004). Besidez, an
exclozive national insbtule, The Central Institufe for Cotlon
Fesearch at Wagpur and s regional stationg at Cytmbatore and
Sirsa were mgtituted m 1976, which cat=rs hagic and advanced
research on cotton, To standardise the development of test
methods for different types of textile matenals, Cofton Technology
Imstitute, the Central Institute for Research on cofton technoiogy,
MMumbai was cstablished in 1924, These two nstitintes played a
pivotal role in the development of cottom prodection and its fibre
technology to sustain global competitivenssa,

The 2stablishment of the Deparment of Bintechnology (DBT) in
mid 205, under the Ministry of Science and Techmology, paved
the beginning of public-sector biotechnology establishment in
India. Mumerous private Indian seed companied along with
subzidiaries of mulfinaGonal companies have heavily invested
in crop botechnology regearch, beginning in the lale 19903
(Carl et al.. 2011). Besides, Department of Scignce and
Technology has wdentified and supported more than 130 pnvate
as well as public rezgarch establishments, engaged n biotach
rezearch and another 40 firme use bintechnology mools, mw produce
hictertilizer and biopesticides in the last twa decades (Carl eral.,
2011

With concerted efforts of these institstions and ATICCIP, with &
network of 16 agiculmal universities, has released over 300 cotron
varieties and hybrids for the ditferent cotton growing wacts of the
country and development of econcmical and ceo-fricndly package
of practices for realizing enhanced cotton productivity, Fowr
decades of research work by the pablic sector brooght moee than
50 promineat cultivars (Table ) which are high yielding with biotie
and ahiohc stress folerant, improved fibre gualities along with
suitable Joww cogt prodoction teehnologies have also been released
over the years, Berides, the reacarch toideniify suntability of soil
for cotton; optimuwm seed rating for different agro-ecological
conditions; optimum plant geometry; diversified cropping snd
infer cropping aystom; Integrated Nutrient Management {INM),

Integrated Pest Management (TPM), Tnsecticide Resistance
Management (1EM), Integrared Dizeazes Management (IDR)
miedules, High Densiry Planting System (HDPS) were successtully
developed and disgeminated through demonsiralions among

colton farmers.

Tahle 1: Promincet Cotton Cultivars with Special Qualities

Cultivars

Speciflle gquality

FAld, FH777
LH.5¢0

LL.327, HD . 123, RGA, RE.210,

K530z, F.1881, LH.1556,
M. |98, HHH.233, CSHH. 198
Ehamiwa 2

GCat.2), GCern2d, GCarDILT,

RAHS 14, RAHZ. 131, DB 3-12,
PA 255, PA 405, Suraj

AKA S ARAT

MOWLFVT, Surabh

Swyin

LEA. 5166

PEYV Hyd., PEV Hys$

DB |1, Sura

F.184l, HHH.287, G.Cor Hy. L2
RAHE 14,

AATTY, CICRLZ, RAJD DILS,
GCoe2l, GCokl3, DRHC 1T

Adoption of catben-wheat rotation
Early duratian, yield npty 43g'ha
High yielding and resiztance 1o Jeaf
Curfl Vg digeage

Jassid resistant, base for many
culrvarg
Loy Lint

Rainfed fract of Makarasfra

ELE, vexidtince o Verteilliom wilt
Leng Linted, Spm count upo [ 20,
Moar adapdable, medium staple,
CME baged with high yielding and
Fupetiod bt q‘uaﬁﬁrs

Suwifahle for roganic farming
Tolerant o waler logging

Sahine talerant

LAHH 4, §VPR.I, Sumangala.
PA 405, AKA R NH.543,
AKDH.F, Wagad kalyan,
G.Cot, 1B

Source: Compiled from Achievements e Colton Ressareh, ATCCTE,
1002 & In the servige of cotten, ATCCTF, 2010

Drooghe dolerami

Indian Cotlon Scengrio — an overall assessment

The impact on prodaction of any agricultoesl commoedity will be
primarily based on the increase or decrease in area or prodeetivity.
On the other hand, the prodoctivity which will be increased with
the support of advanced technologies, in tum, will regalt in the
increase of area under cultvanion. There was a mixed influencs of
both area and productivity on gotion production in India ovey the
vears {Table 23, First leap in ¢olton production was expenénced m
the year 1971-72 with year fo yoar growth ratg? of 46% in
production due to productiviry growth rate of 43% over previous
year; second leap during the year 19838-8% and | 939-90 witnessed
area and productivity increase; and third leap in cottan production
during 200304 {32%) and 2004-05 (35% ) was due to both area and
productivity enharcement. Althongh the production level was
sustained in 2000, the real improvement in the production level in
the Tarer years of 2000 was due 1o enhancement in area under
gatton trgeered by large scale adopfion of Bt gollons. Cluster of
years where the ¢otton production wag influenced by area and
pridluctivity in some pattem aregiven in the Tahle 2.

A, '.x_é.]

'T:a:myca:gmmh.:atc:[ "x

where, b=present year|
A=pALE Year
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Table 2: Cotton Prodvcton in India: Arvea and Productvity

These aze the veass where the prodostion growth rabe was negeiive doe to both srea and
productreily buving negutive growth tates. Productdon growth rele meages fram -3.73 1

Negatwe prodocios growth rate anges fom -10.96 1o -20.88% memnly dae to mose
then (¥ negative pradictivity growth though meagee negative arés growth rafe

Praduction grawih sate was -13.92% mainly doe {2 pegarive growth rate (-11.84%) in

Though the productivity growdh rate way pogitive, the prodnction level was negative due
to stea decrease parficularly o the yeer 1976-T7 from 73.30 lelkh ha ro 69 lakh ha,

Production growih wes remackahle ranging from (341 1o 3319% due te mare dhan
13% productivity growth rare ihough negative arer prowth rete, In the year 1984-B3
the groductivity giowih cete was 39% end the peodoctivity mereased from 141 kg'the

Though there was positive growth rate in area, production grwrh rate was negative due
ter megative growth rate in prodoctvity,

The ares and preduchivity growth rate was wp by B% and 13% and mogt of the year the
posittve production growrh rare wae dus to productivity enhancement rather than area
cabancement. gustained growthl

Alarming prodection level Achieved doe to more tham 10% productivity srowth rate
with little siea enhsocement, The production groweh rauges fraom 12.7E 1o 46.34%.
Purficubarly in the yeer 1971-71 the cotion production went from L€ 0% 1o 6584 lakh
Balez ang im |98%-90 [t went fromm 8743 ta [152] lakk bales and subgequently the same
scenalio was exgerienced m the years [996-97 amd 2001-02

Remarkable increase in prodocrion chiefly dae ro grea growrh rece of more than B4
thogugh negative growin rate in productivity, Imtercdtingly, an the years 2005170 and
2000-12 mare than 20% of area wal ueder BT comfon bur increase in prodnction lewel was
exclosively dus to good and pofitnve growih 1ate sa coften aved bur the prodoctwry
growth rate wald dogRtive,

Hexe teo the produciion inceease waz mainly dwe to more than 8% sres growth tete aod
lrle sppreciation of productivity groweh vate comzated fu previous year

Area! Produglivily  Years Remarks
14 -1 G8-a89, 80-81, BX-B3, EB7-88, 97-98,
99-0d, 90-01, 9
B-09, 12-13 <14.90%
S 65-66, T0-T1, 72-73, 75-Th, B3-B4,
687, w344
-2 -1 0203
aed under corton
1 £+l 66-67, T6-77, 90.91
1 F 2 TR-T4, T4-75, fd-§5, 92-93, O304
196 kgha
+ /- T9-B0, L1-22
17 =l A7-68. A9-70, TE-79, B1-81, B3-8h,
S94-95 98-99. 05-04, 06-07, 07-04
#1 /%2 71-72, 89-9¢, 96-97, 01-01
+2 1 -1 959, 904, 1112
+2/ <l 1g-11
2/ +2 77-74, 88-8%, M4-03

Win-win situarion was experienced in prodacrion with the swpport of both aies snd
pindoctiviry eonhancemens. Bewmarkable prodoction growth 1efe vanged from 2519 o
35.99 % during these yearn Expecially in the year 200405, eatton production in the
coumiry reached an all ome high with 243 lakh balzs from (7% Lekh bales and ineqsafier
coton production level experienced constant increase for mix (o seven years and stAgnating
sraund 340 Jakh bales in (ecent yewma (2000 re 2013}

Mate :

i+1}: small growth 4:f growih e of 0 w 5% for ares sad § wI0% for productivity aver preveous year)

(+1} hupe growih {if growsh r=le greater than B% tor ayea and preater then (0% for producivity over previous year]

t-1): zmall declione oif decline rate of 0 ro -§% for aea and 0 to -10% For productivity over previous year)

- 23 hoge decline {if decline rate ess than -3% for aiea and less than -10% for productivity over previoad year)
Sourve: Exfimared by M. Sabesh, 2013 baged an data from Misisty of Agriculiure, GOT and CAR

The decadal analysis of data for state wise picture shows that in
the 1960 (between 1964-65 and 1969-70) the production trend
was lower due to dowsward trends in both area and productivity
acrass the states, Tn 1970, the cotton production wends improved
due to introdection of improved cotton hybrids, The states like
Punjab, Haryana, Rajasthan had increased production level due
to cotton aged enhancement and states like Maharashua, Andhea
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Pradesh and Kamataka had enhenced cotton production lewve]
duc {0 increasc in cotton productivity levels (Table 4). The
gugtained cotton productiom system was maintained in 1980 with
optimum area onder cotton dovesailed with betrer prodoctvity,
Again in 2000 the cotten production was sustained borween 2000-
01 and 2009-10 with good production growth rafe of 9% coupled
with 2.1% and 6.8% growth rate of area and prodactivity,
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respectively. But between 20010-T1 and 2002- 13, though the area
under corton expanded ar the rare of 2.4%, the production growth
rate was just 0.1% doe w negative prodoctivity growth rate (-
26%).

Genetically Modified Cotton

In 2011, there were 23 Genetically Modified {GhI) crops cultivated
i 600 lakh hain 29 eounbies. GM Colton caltivated in 247 lakh
ha worldwide and 106 Takh ha of GM Colon waz cultivared in
Tndia which iz around 43% of the total GM cottom cultevation im
the world (State of Tndian agriculture 2012- 13). The Government
of Tndia through Genetie Engineering Approval Commities
(GEAC), Miniatry of Environment and Forests. approved
commercial coltivation of Bt cotton in 2002 which confers
recistance o legidopraron pests of cotton. Bt cotton was initially
approved for commerceal cultivation in Sooth Zone (Tamil Nadao,
Aadbra Pradesh and ¥asnataka) and Cenreal Zone (Gujarat,
hiaharashtra and Madhya Pradesh) in 2002-03 and laer on in
Morth Zong (Punjab, IMaryana and Rajasthan) from the year
20001501,

Bt catton iz the only Genetically Modifizd crop being culrivated
in India so tar. The immediate and spontanous adoption of Bt
coton by the Indian farmers was due to success of Br colion 1n
controlling bollworm, reduction in pasticide sprays and reduction
in crop damage due to bollworm, The rechnology has allowed
Indian farmers to benetit from a 39% redugtion 1n pesticids use, a
31% increasc in Yield and a 8% inerease in profitability (Mayee,
2012), Introduction of Bt cottom has played a pivetal role which
brought down more than 30% inseclicide usage on colion and
zbout 3{-40% increazs in prodactivity due to effective poet control
and reduction in crop damage (Kranthi, 20012 and brought more
area under cotton in India,

Though belbworm damage declined after introdueton of Breotton,
the introdustion of $everal new BL hybnds, hag resulted in
increased damage af sucking pests such as jassids, whiteflies,
thrips, mealy and mird bugs (CTCR Vinion 20300, There was a leap
i insecticids consumption for sncking pest in 2006-07 and made
& pair with Bt adoption rate but on the contrary the insecticide
comsamption for bollwerm declingd fromy 2008-04 (Figure 17,

Tmipact of Bt Cotton on Cotton Priduction

Bt cotton was introduced in India in the year 2002, in the aouthem
zone (Tamil Nado, Andbea Pradesh and Kamataka), Primarily these
southern states were coltivating cotton both wnder irrigated as
well ag rainfed condition. Later, it was introduced in the central

zome (Maharashira, Madhya Pradesh and Gujarat) which hag morc
rainted cotton cubrivation and the north zone (Punjab, Haryana
and Rajasthan) with moere of irrigated cotton cultivation: Masny
early studies found that Bt cotton wags well suited for irrigated
conrdition, Mot all Bt cotton varieties are egually suitable for all
glimatic gonditions, They can Tead to Bryields below the vields of
conVentional vanehes grown by farmerns (Faphengat efal, 2000).

Figure 12 Tngecticide Congamption we-g-ws Bt Cotton adophion
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Bt Cotton-Clusthond and Amnswerz, 1301, Mumbal

The relative retyrns from Bt cotton crop is expested (o be less in
rainfod zones, whers the adoption of various yield-increasing
imjputs/pracrices is generally less due to uncertainty in crop muijput
{Marayanamoorthy, 20001, Commercial coltivation of Bt cotton
hybrids in imigated zones showed significant reduction in posticide
applecation with increased net profit to cofton farmers and has
become economically sestainable (Patl eral, 2007). Asurvey by
TSCT in 2013 found that just 24% of the Maharashira farmers
consider Br cotton yield ag a major benefit from adoption of Bt
eotton and conversely, 79% and [00% farmers congidered yield
a8 a miajor henefil in Andhra Pradesh and Punjab, respectively
(Mayee and Bhagirath, 20137, The same survey also found that
bollworm control and redugtion in number of sprays are major
benefits frum adopticn of Bt cofions.

Compound Annual Crowth Bare! (CAGR) of eotton area,
prodoction and productivity for different colfon growing slates
for different peniods wers eatimated (Table 4), which shows thaiin
India, the CAGHE for cotton area wag -0.29% before Bt cotton
adoption took a significant position in Tndia (1 %64-63 to 2003-04),
India was able to achigve CAGRE of 3% in production and 3.2% m
productivity, respectively. Whereas the CAGE for area afior large
scale Bteotion adoption berween 2004-05 and 2012- 13 was 3.7%,
which feiched 4.3% and 0.5% of CAGRE for production and
productivity respectivaly. The zsimple correlation analyses® also

X Lim
? Compound annual growth rite = X_" _ 1 | 100 where, 2=past dara; b = present data; n = na. of years
"

nf Zary) — (Za)(Zy)

¥ Coefficient of Correlanan (5) = E
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show that between 1964-635 and 20035-04 for production versus
area was .57 and production versus productvity was 0.98 whereas,
between 2004-05 and 201.2-13, the correlation for production wersis
area was 0.93 and production versus productivity was 0.30
i Table 3}, The walid increase in the cotton produclion in the country
after Br cotten adophion 18 dug to enhangement in area under
cotton, in contrary to the moreage in cottom production hefore Bt
cotton adophion waz mazinly due to enhancement in gotton
productivity and not due fo arca cnhangement. Gandm and
Namboadin (200491 also observed i their study that growth m
eotton production in India between 1990-01 to 2007-03 was mznky
due to growth in area rather than groweh in yield. A study Ty
IFFE] found that increase in average vislds cccurred between
2002 and 2004, at 2 tme when the official 1ates of adoption of Bt
cotfon were still low, which prompted them o belisve that B
cofton might have had no role in the yeare during 2003-05 yield
leap and further hypothesized that Bt cotton contributed to a
second yield leap m 2003 with increasing adopticn rates (Guillaome
amdd Sum, 20023,

Table 3. Cogrelation berween puodugtion with sies apd productiviny

Correlation betvween 1964-65 to 2iW4-05 1o
I 2003-04 2012-13

Area and Production 057 (.93

Froduetivity and Prodvcoon .98 0.30

HSource: Ezsnmated by M_Sabesh, 2014, based on [ata from Deptt. of
Agrt., Maharashtra

Costof Cultivation of Cotton in India

The cost of cultivatiom for prodection of one guintal of seed cotton
i Indis, om an average was Bz, 2500 for the paat ten years (1999 o
2010y based on data from Department of Agricalture and
Cooperation. The seed consumption rate was high even in the
year 2000-10, in stares like Tamil Nadu and Rajasthan. It may be
duc to sizable arca under Non-Bt cotion cultivation in these stares
(Table 5). The minimum seed consutmption in Andhra Pradesh,
Maharaghtea, Madhya Pradesh and Gujarar divadges the exiensive

Table 4 : Compound Annoal Growth Rate (CAGR) of Cotton in India

=05/, T0-71/ 0-81/ 90-91  00-01f 10-11/ 6d-ns/  04-05/

69-70 T9-R0 B9-04 Y4-00 0%-10 12-13 03-04 12-13
Area
Punjab 54 33 14 -2 (8 23 12 -1
Haryana 2 L. 44 12 -10 117 25 11
Eajasthan 22 G4 232 2B -1.5 159 0T 03
Crnarat 23 09 -3l 34 33 <43 413 29
Maharashira 4.1 19 01 20 15 Lo 00 48
Madhya Pradesh <54 -3 A4 =16 Zl =33 1.1 07
Andhra Pradesh 30 &8 50 53 4.2 o9 Z1 85
Earnataka 41 1.3 -34 A1 23 =57 -30 18
Taril Nadu =17 =12 0 410 6.8 16 =33 13
India L& 07 A2 I8 21 fri 02 i
Production
Punjab a1 44 BS -84 35 A0 06 24
Harvana 32 38 A0 RIE: 48 188 36 3h
Rajasthan 27 &7 05 35 1 2359 a7 48
Gujarat 00 I4 03 70 170 o35 30 232
Maharashira Rl 150 £ 10y 133 B2 24 4.5
Madhya Pradesh I8 1.3 49 04 26 NE 36 L5
Andhra Pradesh T4 2l5 24 20 89 1360 T8 1.2
Kamaraka £3 9 TE =15 53 82 ALG 63
Tamil Madu 21 i3 16 11 = 57 Q1 1.1
India -ld a.l A8 32 20 0.l 30 43
Productivity
Punjzb LT -14 70 A3 27 fud 06 25
Haryana Lo 04 23 -20 58 £ 04 53
Rajasthan o 15 ES5 07 18 a7 28 44
Chnjaral 12 1 34 10 104 42 30 A7
Maharashira 05 152 45 BB 13.6 -10.5 23 03
Madhya Pradesh 07 24 127 13 A 44 43 08
Andhra Pradesh A 171 24 =31 46 03 55 5
Earnataka -113 6.3 62 A4 77 148 20 72
Tamil Nadu 40 LE 54 410 a0 =102 33 14
Indiz 03 4.7 58 1.5 68 26 jz 05

Bowrce: Estimaeted by M. Sebesh, 2013, Dafs sonsced fivm Comen Advisouy Boad snd Depectment of Agelculnie snd Covpeoarion.,

Cotion Besearch Journal, Vol. 6, Mo, 1, January-Junse 2014 70



‘T'ahle 5: Bt adoptrion category in different yoars

Bt cotton 1889-00 100910 1989-08 0049-10 1995%.00 20910 199900 20%-10
Edoption Seed Consumed Total Seed Cosl Feriilizer consumed Totul Fertilizer cost
category (Kgihal {Rs/hai {Kg Nutrients/ha i{Rs/hab
intensive 503 1.54 101658 1116.3% 5936 165.33 117817 134230
el 11.87 2.58 548,10 321107 68 34 146 38 761.27 1917.27
Jesr 12, 0% 9.3 350,02 1R74. 18 164473 3475 1818.18 I8, 55
Manwre congumed Tatal Manure cost Muman Labour ¢onsumed Total Human labonr cnst
Tt thha b [Rsifhat (MHMhaj {Rsha)
intensive 14.77 19.37 TRE.25 209,53 £47.23 B0, | & 4068, 54 1UT46. 7%
equal 586 .04 12300 107,249 719.00 715,79 370<.58 13002.27
[ 2493 2748 559,78 135458 939,60 G52 43 T4 11 1750630
Tatal Animal labour cost Total Maghine labour ¢ost Tetal Insecticides cnst Yield Per hectarn
MRsfha (Ra'hab {Rshal) {0l )
infemsive 1235.71 330446 531,57 137502 1147.23 448,02 T.30 13,69
eaqueal 75011 192,79 1099.06 2750.22 09140 1h25.45 BET L5.BS
ey 381.54 47 44 541,97 613,32 1097.43 1256.59 1599 18.64

Mote; Totenaive states -
Lags lorepsive $tates - Taimil Mada and Rajasthan

Andhra Pradesh, Mabarashera, Madhya Pradesh and Guojarar, Equal infensive sratez - Harnaraka, Panjab and Haryana;

Souiree: Ednmated by M. Ssbeth, 2013 baged on Cot af eultivihon dala fom Depadtment of Agrcaltore 3od Coopesation, Guovt of ledia

adoption of BL gotion and sates like Karnalaka, Ponjab and
Haryana have shown verylittle arsa under Mon-Bt cofton.. The
delinsation of states for Bt cotton adoption category were baged
on seed consumption per unit area® in intensive Bt cotton
adoption states { Andhra Pradesh, Maharashira, Madhya Pradesh
and Gujarar); Bt cotton equal intenaive adojption states ([Lamataka,
Punjab and Haryana); and Bt cotton less Intensive adoption stares
(Tamil Made and Rajasthan).

The above delineation also brought out an interestng fact, that
total seed cost in eqoal inrensive stafes increased on an average
of B0% more in 2009-10 compared to 1999-00 where it was 685 in
less intengive stafes and 35% in intensive states (Table §). Though
the cogt of Bt cofton deed 38 higher than that of Mon-Bt cotton,
the total seed cost was higher in less and egual intengive Bt cotton
adoption #tates due to higher sced rate for Non-Bf cotton
cultivation, All seeds of approved Bt cotton hybrids iz sold in
packets of 430 grams, calcolated to be sufficient fo plant one acre.
The seeding rate for Bt Cotton hybrid is significantly less than
that for conventional seed, so the high price of the hybrid is
partially compensated by e low seeding rate (Lalitha ef ol 2009),

Total cost of cultivation of cottan per hectare in intensive Br
cotlon growang states hag mcreaged on an average of 60.96% mn
2009- 10 compared tw 199900 where it was 50.09% in legs Intensive
states and 58.18% in equal intensive states (Table &), Expenditure
om insesticids for cotlom in intensive Bl colton growing slaies
has ingreascd on an average by 25,239 in 200010 compared 1o
1999-00 where it saw an inerease of 10,09% in less intensive states
and decrease of §.39% in cqual intensive states. Though the
insecticide cost reduced for boltworm control for Bt cotton, there
was an ingreased expenditure on insecticide m intensive Bt cotton

growing slates, dus to contrel of sucking pear infesieadion,
It guggesis that cost and congumption of inaecticide in colton
cultivadon can be minimised if 30% each of Bt and Non-Bt

Table 6 :Percentage changs i cost of colorvation Tor diffecenr
components from 1399-00 1o 2009-10

Main Componenis Bt cotton adeption category states

Intensive Less Eqmnal
Seed unit comsunied (Kgha) 233,72 35 78 393,65
Taesl Sexd cost (Raha) 55,18 67 B3 T9.63
Fartilizes unlt consnmed
By Matrientshe) 29 14 13.48 46 T8
Tatal Fertilizer ooy, {Rahal 432.09 LER a3.13
Human Laboeor noit consnmed
{Man hiha) 9.8 650 -1.79
Human l#bewt Total (Rathe) a0.69 55,74 5714
Insecticides gast (Ra/ha) 2525 13,69 E.59
hachine labowr Toral (Redha) 47,34 75.51 GE. 2]
Yield ¢Qrlha 53,13 dl.03 dR 50
Catt of cultvaton per
bactare in Ry, A0, 56 30,05 58.18

Sourée: Egtimated Ey M. Sabech, 2919 based on Cost of Culhvation datg
from Department of Agriculiure and Copperation, Govt of India,

cultivation pracice followed in larger domiain, Alo equal blend of
Mon-Bt and Bt gotfon coltivation profong or susiain the resisiance
among the hollworm. Regarding productivity per hectare in
intengive BLoolion growing states, it has ingrezsed on 2n average
by 53.33% in 2009- 10 compared to 1999-00 and £1.03% and 43.56%
respectively for less mitensive and equal mfensive Bt cotton
growing states, Again it divelges that equal adoption of Bt and
nom-Bt cotton would sustam the productivity lovel considering
other cost factons.
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Impact on Textile Indvstry and International Trade

Tn Trdia, the fibre consumption ratio of cotton and noen-cotio is
aL 63% and 37% respectively, and with over 3000 textile millz
ingluding spinning and composite; 3,18 lakh power Toom wnits;
ngtalled capaciey of 47 58 mallion spindles and 749 Takh rotors;
thousands of hosiery, garments and procesying units, the textile
indusiry 1% the largest agro-based indusity i the gouniry which
produces 3490 million kg of cotton yarn and 31,718 mllion sq mt
of cotton fabrics in 2010-11(Ofricial Indian Textile Staustics).
Statistics on staple wise consumption of cotton by the mills from
1992 to 2011 reveals thar consumption of medivm staple class
comon was raling rill 2002-03 (Figare 2), bur thareafter constant
rate of increase in consumption of long staple cotton in Indian
mills occurred because of the refease of improved cotton cultivars
with long staple class by both poblic and privaie secfors. There
was an ingrease n long siaple cotton gonsumption from 27% in
1992 16 63% in 2011 o overall siaple classes, whereas in medium

Figure 2 : Staple wise Mill Consumption of Cotton

14l

ETAPLL-WISE BILL CORSUMPTICN OF COTTOM itk Lades?

—-=o— Zhae|| + dCrewi
g [N 110 e

Seurce: Official India Teamle Statiatie, Minwtey of Textiles,
Grvernment of India

Table 7 : Export and impoerl of raw colion

staple clags, the consumplion decreaged from 61% to 20% for the
same perird,

In the first half of 2008, the cortom yam followed by Cotton fabrics
dominated hoth the quantity and expornt valoe of cotton prmodngts
from India, whereas the raw cotton export was 1-3% of the towal
export (raw cofton, cofton vare, and coftton fabyic). Share of cotron
yarn gnd fabric expart started to decling trom the year 2005-06.
Due to increased local production, cotton expottpolicy change in
20W¥5-06 increazed rthe demand for raw cotton in foreign countries
especially from China. BExpodt of raw collon mcteased from 36
takh bales in 2005-06 to | | B lakhbales in 200 1-[ 2 (Table T), D (o
hetter infernatignal price for raw cottom m 2001- 12, the remarkable
foresgn earning achisved through sxport of aw colton o the tune
of Rz, 21,024 crore compared to R, 12,979 erorpin 2010-11.

There was a sready slump in the share of eotton fabrics export o
the total exports and the data from the office of the Textile
Commizsioner shows that the share of cotton yarn export fo focal
cotton expor has come down from 94.04% in [999-00 (0 24.38 in
2001-12. The effect 15 mainly due to the volwme of raw cotton
export overtakomy the fabiic exports rather than a dropin the fabne
exports, Conversely, the raw cotton export increased from 2.34%
in 1999-00 10 53 .85% in 201 |- 1.2 and raw cotton cxport boom took
place particularly after 2003-06, Az far as inpoit 18 concermed,
there wag constant decreasze in the proportion of raw cobton import
to the tatal imports from 8. 17% in 199900 to 35.52% 10 2011-12.
The reduction in import of raw cotton is mainly arributed to leap
i cotton i production particalarly long staple cottom to meet the
loeal mill congumpticn from 2005-06. It i3 explicit that oor raw
cotton imports are need-ariented and do not have any bearing on
the domestic production of raw colion (Rajendran and Jain, 2004
Bemarkable cotton production 10 $egond half of 2000 and supply
of guahty and guanity of cofton was imported for domestic use
were met with local production and surplus was exporied (o other
couniTics.

Year Cottom Export Cotien Iinpoet
Baw Cotton Varn Fabrics Raw Cotiom Yarn Fabrics

Ouy iy akh bales)  Value iy Duy Oy oty Q.
1959000 15913.5! 36,16 g A4 5 213351. 237389 762 3675
2005 (W Gl H4BE 6837 291265 562120 032543 103034 4457 141339
2006-07 1164224 338 511747 G24899 (34819 B7199 7737 150028
2007-04 1458501 2602 286540 G5E544 638421 150258 6470 180671
20080 457362 79,85 286583 533553 G701 217616 4507 144361
2009-10 13574985 T4.03 95370 SRGR43 h24933 170427 5254 123271
2010-11 1253443 117.8& 120750 e93a0z B3R15]1 SE384 4045 147041
2001-12 2003389 118.52 2162427 Taods! ETR23 T4 431 125584

Mire: Quannity o fuoes, Value w R Lakh, Fabocd quantity o S50 59 mes

Oiriginal Sowrce: Monthly Statisrivs of the Fomeign Trade of India DGCWE, Kelkars
Senrce: Office of the texmile commissioner Minigiry of Texnile, Gevernment of India
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Conclusion

The overall picture of the Indian cotton scepario has brought
mixed influence of cotton production technologics on cotton
production over the years. The prodoction level sestained in B0s
and 2000z and the real raize n the prodoction level in the later
years of 2000 waz due to enhancereant in the area uader cotton
riggered by large scale adeption of Bi cotton. Based an the seed
consunption rate, it was found that in states like Tamil Madu aad
Eagagthan, the adoption rate of Bt ¢ofton was less and 1o sfates
like Andhra Pradesh, Maharashira, Madhya Pradesh and Gujarat
the adoption rate of Bt Cottom waz intensive. Tt waz also found
that cost of culpvation of cotton 1n Andhra Pradesh, Maharashirs,
Madhya Pradezh and Gujarat wag infensive and higher than other
cofton growing states, The study suggesis that cost and
insgcticide consumpticn in cotton cultivation can be manimized 1f
30% each of Brand Non-Bt cotton cultivation pattern is followed
in larger domain, The states like Karnataka, Punjal and Haryans
adopted Bt and Mon-Br cotton in equal proportion and resulted in
the reduction of insecticide application, Though bollworm damage
declined afler the introducton of Bl colion, the damage due 1o
sucking pests tngreassd afier 2006-07 which egealated the
comsumption of inserticide i some of the Bt ooton grivwing slates.

Rescarch agcomplishment and various special colton programmes
over the wvears from public sector institutioms have browght
impraved cotton prodoction technelogies and many better cotton
culrivars which are superior in fibre quality, as well as o overcome
various biotic and abiotic stresses. The introduction of improved
cotton hybrids from both poblic and private sectors in later patt
of 2000, resulted in hoge production of long staple cotton which
in turn increases congunaption of long staple cofton by the local
milla and mimirmiges import of leng staple cotton during the peaod.
The production increaged in recent ygarg in India, not only beeause
of Bt technology, but there are other parameters which augment
the production leap with increased imigation fagilities, bringing
minre area under cottom, low pestincidenee, well disinhoted ramfafl,
higher quality produce fetching better market price,
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