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l. HISTORICAL PERSPECTIVE

The phenomenon of heterosis or hybrid vigour is known in
cotton since 1894 when Mell first reported an increase in agronomic
and fibre properties through cotton hybrids. Thereafter, Balls report-
ed hybrid vigour in the inter-specific crosses between upland and
Egyptian cottons. Since then, a number of workers in India, USA
and elsewhere recorded the heterosis for various traits both in the
intra-hirsutum and inter-specific (Gossypium hirsutum x Gossypium
barbadense; Gossypium herbaceum x Gossypium arboreum) crosses.
Several workers reported higher heterosis in case of inter-specific
(G.hirsutum x G.barbadense) hybrids compared to the intra-specific
(G.hirsutum x G.hirsutum) crosses. However this heterosis could not
be commercially exploited due to the tedious task of hand emascula-
tion and pollination required for the hybrid seed production, espe-
cially in the absence of male sterility systems in cotton during those
days.

With an objective to achieve self sufficiency in cotton, espe-
cially for the long and extra long staple cottons, serious attempts to
develop hybrid cottons combining both the yield and quality ai-
tributes began in India in the late thirties mainly at the Cotton
Research Station, Surat in Gujarat State of India under the leadership
of late Dr. C.T. Patel. To start with, crosses were effected between
hirsutum and barbadense species. Some combinations had manifest-
ed high heterosis in yield combined with superior fibre quality.
Although their commercial exploitation began in late forties with
the production of hybrid seeds by hand emasculation and pollina-
tion. Several of the promising hybrids were carried to large-scale
field trials and mill tests. Simultaneously, the hybrid seed produc-
tion techniques, economics of seed production and hybrid cultiva-
tion were also determined. Issues such as compatibility between
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in three distinct agroclimatic zones;
loam soils where cotton is grown
(ii) the central zone of predominant-
1soils where cotton is grown mostly
uthem zone of vertisols and red soils
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A. Spedes Composition

All the four species of cotton, i.e. Gossypium hirsutum, G.
barbadense, G. arboreum and G. herbaceum and tetraploid and
diploid hybrids are grown in India. The zone-wise species composi-
tion of cotton is given in Table 1.

Table 1: Area (m.ha) under Different Species and Hybrids
in India

Morthem cofion zone
134

Cental cotfon zone
466

Southem cotion zone
155

Note: Percentaee of fotal area i sfown i parenthers

B. Adventof Hybrids
First Hybrid-Ha

Hybrid 4, an intra-hirsutum hybrid released in 1970, became
the first commercial hybrid of India and also in the world. Hybrid 4
showed substantial heterosis over G 67, the better parent (Table 2
and 3).
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Table 2: Large Scale Trials of H4 Hybrid Cotton

 Yield of seed cotton (kg/ha)
 Ha | Ge

1966-67 | ' 836

1967-68
1968-69

Mean

Table 3: Yield of H4 Hybrid Cotton ir
the Maximisation Plots

1965-66
1966-67

1967-68

1968-69

1969-70
Mean

High yield potential of H4, superior fibre prop:
adaptability backed by a network of seed production
tive price of the produce helped in the quick spread of

The release of H 4 for commercial cultivation
popularity gave a fillip to the hybrid cotton research
under the aegis of the All India Coordinated Cottor
Project, sponsored by the Indian Council of Agricull
Results were spectacular. A number of hybrids, botl







RI Publication

Boll Size of H 4

earlier in maturity. Recently,
two inter-specific hybrids
namely, TCHB 213 and HB
224, superior to DCH 32, have
been released in south India.

H 6, H 8, AHH 468,
NHH 44, JKHY 1 are further
improvements over H 4 in
yield, duration and tolerance
to pests and diseases. Howev-
er, except H 6, all are inferior
to H4 in quality.

A few hybrids bred by
the private sector have also
Xmi become popular. Notable
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VECH 1, MECH 4, Somnath, Jaganath, Ankur, etc.
' Hybrids

ybrids that developed belonged only to tetraploid,
cific crosses. Hybrid vigour existing in the diploid
commercially exploited with the release of G.Cot
between herbaceum and arboreum species from
2 H 4 was released. This is a significant develop-
xt of Indian cotton situation where seventy percent
and the diploid cottons are known to withstand
is exhibited by G.Cot DH 7 over improved variet-
ar (Table 4).

Heterosis expressed by Diploid Hybrid
under Rainfed Condition
(yield of seed cotton in kg/ha)

Three more diploid inter-species hybrids were released subse-
quently, two for the central India and one for the south India. G.Cot
Hyb 9 deserves special mention in that, it can spin upto 50s counts
which is indeed remarkable for a diploid cotton.

C. Listof Released Hybrids

A number of hybrids have been released for the commercial
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cultivation in India. Some of them are quite popular in different
cotton growing regions. Details of their parentage, year of release,
spinning potential and the area of adaptation are given in Table 5.

Table 5: List of Hybrids Released for Cultivation alongwith
their Characteristics and Area of Adaptation

Yearof Mean | Spinning  Area of adaptotion
Hybrid Poreniage  rolease  fibre  potenfial (Shrbes of Central ond

length  (counts) | Southem cotfon zones)
{mm)

Intra-specific fnfro-rmumy
1667 x Am Nectordass] 1970 28 Gujoral, Maoharashing

Andhro Prodash, South
Rolasthan

Khandwo-2 % Reba B.50] 1976 Modhya Prodeshand
Andhra Pradash

Buri Neclariless s MOU 5] 1978 Moharashira

[GCal100%x GCal 1) 1980 Gujaral, Moharashira
and Andhra Pradesh

[AK32 x DHYZES-1) 1981 Maharashing

{BH1 x AC 738 1983 Mohorashing, Kamatako
and Andhea Prodesh

Soviio [T7 % MIZ) 1987 Andhra Prodesh ond
Tomil Hadu

GCot My B IGCol 10 x Sural Dwarl] 1988 Gujarat

lom Hybrid-1  UMSS-RAXLMSSER 1989 Andhra Prodesh
MECH-4 01 % C219} 1990 Moharoshira, Gujarot
CICR HH-1 BN P15 1991 Maharashiro
WHH 302 [M-515 % MH258] 1993 Maharashiro
CAHHAAE [CAKITA % DHYZBO x 18) 1993 Moharashira




Table Contd

Yeorof Meon Spinning  Areo of adaptation
Hybrid Porenings  release| fibre | potentiol  (States of Canirol and
length {counts)  Southem cotton zones)

{mmj)

fLoxmi SB289E) 197 Komatako, Moharashira
Andhra Prodesh
and Gujaral
(KOPZ03 x SBI0A5-5] : Gusjarat and Maharashirg

(MCLIT % SBZB9E) Tamil Madu
{hondwa-2 x ERBA49) Madhya Pradesh

(Acalo glandiess x Tamil Noduy
581085-6)

{0528 x SB425YF) Famataka, Mohonoshina

Andhra Pradesh and
Tamil Hodu

{515 % SBZA9E) EY Maharashira

HE274 [LRASTSS x PY 1989 Tami Nodu, Andhra Pradest
onid Komataka

TCHBZ13 (CHIZIBxTCBZ0%) 1989 - Tamil Nadu

Inter-spadfic rerboceum x arborsum)
G.Cot. Hyb.7 {Sufy x G27) 1985 Gujarot
Gt Hyb.® {4011 % B24) 1986 Gujaral

0D 2 SMEBE x A-B2-1-1) 1991 Tarmil Madu, AP ond
Karnataka

MDCH 200 HRB 614w ARB A0S 1993 1 Maharazhira, MP and
Gujoraf
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IV. HYBRID SEED PRODUCTION

Hybrid seed production in a seif pollinated crop like cotton is
indeed a difficult task, especially when large quantity is to be pro-
duced for commercial cultivation. It is because of this reason that,
heterosis in cotton known since the end of the eighteenth century,
remained unexploited till late nineteen-sixties. The vast labour force
available in the rural part prompted late Dr. C.T. Patel to take up
hybrid seed production on a commercial scale using hand emascula-
tion and pollination technique. Obviously, in order to have
standardisation of seed production programme, extensive training of
rural men, women and children, training of supervisory staff, fixa-
tion of ratio of female and male plants, synchrony of their flowering,
timing and method of picking, post harvest handling including gin-
ning, physical and genetic purity tests, etc. had to be taken up.

A. Crossing Technique

Equipment and materials necessary for crossing 0.4 ha seed
production plot have been worked out by Mehta and Patel (1983).
They are:

1. 0.25 to 0.3 million white tissue paper bags of 9 x 7 cm size, free
from acid, are used to cover the flower buds after pollination.

2. Red tissue paper bags (about 20,000) are used to cover the flower
buds after emasculation, so as to prevent them from being polli-
nated by foreign pollens. Sometimes, in place of red bags the
white bags with their half portion made red are also to be used.
The use of these bags facilitates identification of the flower buds to
be pollinated from the buds which have already been pollinated
previously.

3. About 10-12 kg of cotton thread of 4 to 6 size may be cut into about
22 cm pieces and used for tieing the bags.

4. One big size tray to keep the male flower buds before crossing

6 —




tion
the s
TOSS:
, N0 §
{ boll
d aft x

strap
ent, .
re th:

R




An APAARI Publication

C. Purity of Parental Lines

A Parental lines used in the crossing programme must meet cer-
% tain standards of purity. In this context, seed producer should clearly
know the morphological characters of male and female parents. Cer-
tification is done by the Inspectors of the State Seed Certification

I Agencies.

D. SeedProcessing

Ginning of hybrid cotton seed material is done only at the
% notified ginning centres, directly supervised by the District Seed
Certification Officer or his representative at the prescribed time and
date. Gins are cleaned well before and after for maintaining genetic
purity.
The seeds are then delinted by the specialised mech:
| delinters or by the wet acid delinting or dry acid delinting, foll
by removal of all traces of acid, drying in shade and treatmen
pesticide/fungicide before packing in cloth bags with certifi
seal and label for marketing. The packing is preceded by
l testing lab/field test for germination, purity and inert matter.
testing includes purity analysis, germination percentage deter
tion, field tests for genetic purity (grow out test) etc. The min
seed certification standard for germination of cotton prescrib
ISTA is 60 per cent and hence, only those lots with 60% and .
are certified. (Anonymous, 1990).

Genetic purity standards of hybrids are as follows:
Standards | Conventional hybrids (%) A CMS hybrids
Genetic purity 90.0

Self plant 8.5

>
' tynec
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E.  CostofHybrid Seed Production

In India, hybrid cotton seed preduction is done mainly through
manual labour, except for a few newly released hybrids based on
male sterility. The cost of hybrid seed production includes the cost of
field operations, cost of fertilisers, pesticides and other materials,
irrigation charges, labour cost for emasculation and pollination and
other field operations including the cost of land leased. Table 6 gives
the cost in Rupees/US dollar per hectare of seed production. Net

income per hectare works out to 24,500 Indian rupees or 819 US
dollars.

Table 6: Costof Hybrid Cotton Seed Production/Hectare

Particulars of operafion

Preparaiory cultivafion

Cost of seed, registrafion & inspection charges
Ferfilizars

Sowing

Inter-cultivation

Plant protection
Emasculafion and polfination
Irrigatian

Seed cotlon picking
Transpart fo gin and ginning
Land lease

Total

Economics
Income
Seed yields [7.5 giis/ha x Rs. 9,000/gll)
Lint {3 gttssha x Rs. 1200/qil)

Total Income
Expenditure

Nel Income

* Quintal = (.1 fon or 1) kg

(Nource: Yogeswar Rao, 19%0)

-19
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F. . Role of Private and Public Sector Agencies

About 36 per cent area under cotton in India is covered under
hybrids. This works out to be around 2.7 million hectares. Consider-
ing the seed rate of 2.5 kg seeds per hectare, the total requirement of
hybrid seeds annually is 67,500 quintals (6,750 tonnes). Various pub-
lic and private seed agencies are involved in the production of hybrid
seeds. The public sector includes the State Seed Corporations of the
cotton growing states and the State Farms Corporation of India (SFCI).
They produce seeds of hybrids developed by Federal Institutes and
State Agricultural University. The cotton hybrids developed in the
public sector are registered and notified to enable certification of the
seeds by the State certification agencies. Private seed companies,
which are mainly concentrated in Gujarat and Maharashtra in Central
India and Andhra Pradesh, Karnataka and Tamil Nadu in South India,
produce hybrid seeds of both the public bred hybrid as well as hy-
brids developed by them. As a policy, the Indian Council of Agricul-
tural Research (ICAR) provides the seeds free of cost, of public bred
hybrids to the Private Seed Organizations for commercialisation in
order to ensure quick availability of seeds to the farmers.

It is estimated that about 55% of the hybrid seed requirement is
met by the private sector. Private sector seed companies, both Indian
and Multinationals, play an important role towards hybrid cotton
seed production. The main State Seed Corporations producing the
hybrid seeds are: Maharashtra State Seed Corporation, Gujarat State
Seed Corporation, Madhya Pradesh State Seed Corporation, Karnataka
State Seed Corporation, and Andhra Pradesh State Seed Corporation.
Central State Farms under SFCI also produce seeds of hybrid cotton.

The main areas of seed production are Maharashtra, Gujarat,
Madhya Pradesh, Tamil Nadu, Andhra Pradesh and Karnataka in
Central and South India.

20
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d (nucleus seed) to the breeders of
sored breeders for the production of
ility of adequate quantity in different
's used foundation seeds for produc-
te uses the breeder seed directly for
L

seed of parental lines is done by the
ment of India on the basis of advance
eed producing agencies and so pro-
d. Breeder seed production is moni-
ir, All-India Coordinated Cotton Im-

of Cost

is deterrent for proper spread of this
'd areas. Alternate methods of hybrid
, received attention. Male sterility is
ased in other crops. In cotton also
se different systems for hybrid seed
: sources of male sterility now being
rid cottons. They are :

MS): Gregg male sterile line of Weever
louble recessive genes is the most prom-
rsutum With MS5SMS3S MS6MS6 genes
s5msS msémsh line segregate in F, into a
ttile: male sterile lines. The hackcross
to 1:1 fertile: sterile plants, The male
it the flowenng stage hefore hybrid seed
eral hybrids have been developed using
yugund) proved very promising in the
: the All-India Coordinated Cotton Im-
recorded 28 g/ha mean seed cotton yield,

29—
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n and 24 mm mean fibre length. Several
1ently developed. GMS based MECH 1,
: hybrids developed by the private seed
ongst cotton farmers. The popular con-
s H 4 and Varalaxmi have also been
genetic background.

sterility (CMS) was developed by Meyer

hirsutum genome to the cytoplasm of
icies G. harknessii. Restorer lines were
n and barbadense background. Restora-
ngle gene expressing incomplete domi-
c male sterility of harknessii has been
\ hirsutum cottons. Indian restorer lines
1 lately. Five exotic cotton genotypes
xie King ne restorer, Demeter III(1),
146c are stable restorers. The restorer
ferred to indigenous lines. Several hun-
wveloped with CMS background utilising
Is.

for hybrid seed production:

: ‘A’ CMS line (pollen sterile)
X

‘B’ line (Isogenic pollen
fertile line)

: ‘B’ line a sterility maintainer
by selfing (pollen fertile)

: ‘R’ line a fertility restorer
line by selfing (pollen fertile)

n : A XR CMF hybrid
(Fertile commercial hybrid)

, has been released for cultivation in
1 468, CMS version of AHH 468, a
of rainfed tract of Vidarbha in

23
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Maharashtra, has also been recommended for release for commercial
cultivation. AK 32 and DHY 286-1 has been converted into CMS
and restorer lines, respectively. CAHH 468 is on par with AHH 468
in all characteristics except in maturity where CAHH 468 is about 15
days earlier than AHH 468. '

A few more hybrids bred by the private sector are under cultiva-
tion in the central and southern regions of India. Merits of CMS
based hybrids are shown in Table 7. The cost of seed production
using this system is reduced to almost half.

Table 7: Advantages of CMS Based Hybrids over
Traditional Hybrids

Hybrids Tradonalbybid | CMS based iybrd

Mandays for production of 1 kg hybrid seed a7 033

Cost of production of 1 kg hybrid seed Uss3 LIS5 1.5

Retail selling price fo the farmers LS5 6 Usk 4

Shedding % of crossed bolls More due fo mechanical Negligibla

injury

Immature seeds %) High Low

Self pollinated bolls Same . Negligible

Spread of hybrids Slow Rapid

Disadvantages

Rural employment generation More Less

Unit of seed production Stall being lobour || Large due o minimal
' infensiva lobour requirement

Genefic purity standard (%) %0 95

Use of F2 seed as planting material Possible Not possible

Hybrids have wide adaptability as evident from the cultivation
of intra-hirsutum hybrids H-4, H-6, JKHY-1, NHH 44 and inter-
specific hybrid DCH 32 in considerably large rainfed areas in the

24
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States of Central and Southem India (9 degree to 21 degree N
latitudes). The hybrids now occupy more than one million hectares.
The deeper root system, large canopy and larger number of flushes
overlapping one another give the hybrids an edge over varieties in
the rainfed areas.

Since the release of H 4 in 1970, hybrids have spread over the
years and they presently occupy 2.7 million hectares out of 7.5 mil-
lion hectares under cotton, which constitute about 36 per cent of the
total area imthe Central and Southern India (Fig. 2).

273 7475 T 8- 8081 f293

Fig. 2: Spread of Hybrid Cotton

Apart from higher productivity, hybrids are endowed with bet-
ter fibre quality fetching them higher price and thus profitable to
farmers. In the beginning, more emphasis was given on cottons with
long and extra long staples in view of the shortages in the country.

25
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Subsequently medium and superior medium stapled hybrids were
also bred and released in order to correct the imbalance in the pro-
duction of various categories of cotton. Now the country has all
categories of hybrids capable of spinning from 20s counts to 80s
counts. To illustrate this point, the fibre properties of H 4, Varalaxmi
and DCH 32 are given in Tables 8 and 9. It is significant to note that
hybrids do not suffer in their quality in the rainfed areas having well
distributed rainfall. It is, however, advisable not to grow extralong
staple hybrids in the rainfed situation where moisture stress during
the critical boll development stage may occur since it would affect
the maturity of the fibres.

Table 8: Fibra Properties of Hybrid-4 vis-0-visVarieties Grown
in Maharashira

Mean fibre Range Bundle  Spinning
Hybrid length Micronaire  strength  potential
{mm) Value (mg/in) (L]

Hybric-4 () 23910290 291044 33210429 | 40550
26.8) 3.6) 36.9)

Hybrid 4 R) 22910279 2910 4.0 37.010434 40s

(26.7) {3.6) (40.6)

Laxmi () 23410282 3.0t04)] 35410 45.0 405
{25.0) (3.6) {40.4)
Laxmi R) 20.110 26.4 281042 38610472 | 30s5-40s
(23.6) (3.5) (43.5)
| Buri1007 24.6 10 28.5 241046 40710 504 | 30s-405
(26.6) 3.6) (45.4)

Figures in bracket indicate average values
1= Irrigated R = Rainfed

Hybrids presently produce about 3.8 million bales out of the
trtal nendnntine ~F£ @ illine byles. This constitutes about 36.5 per
nes (Table 10).
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Table 9: Fibre Properties of Varolaxmi and DCH-32

Meon fibre Range Bundle
Hybrid length Micronaire sirength
{mm) Value (mg/in} e/

Varakaxmi ) 27210338 241036 35410498

<11 <R [44.5)
Varaloxmi [R) 26.910 333 27034 429 o 472

(29.8) 3.0 M50
DCH-32 or 307103438 3034 42910474
Jayadmeni (I} 33.4) 3.2 M5

Figwrex in bracke! indicate average values
I = Irrigatid R = Rainfed

Table 10: Area and Production of Hybrids

Teral oo under | Parcont area Tokal Preduciion  Parcent of

Siabe A hybrids | under hybeids | production  of hybrids ool
e ) fm ha) fm b} [mboles)  mbaoles) preduction

Cantrol zona

Moharashia 248 0.0 40,3 1.80 X 500
Gujarat 115 055 478 200 59.5
Madhya Pradesh 048 020 417 036 390

Southern zone

Andhra Prodesh 0.60 0.50 625 120 0.72 &0.0
Kaormalaka 0.4 042 G608 0.98 9.6
Tomil Modu 037 0.03 no 047 0, 255

Tetul [Contral &
South zone) 579 180 i &4.81 J a3

{Adopted from Rakesh et al, 1994)

Presently the most popular hybrids are: H 4, H 6, H 8, AHH
468, NHH 44, JKHY 1, MECH 1, Ankur 15, Somnath (intra-hirsutum)
and DCH 32 (inter-specific). Among the newer hybrids, Savita
(intra-hirsutum) and TCHB 213 (inter-specific) and some private

29
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sector bred hybrids are becoming popular. Inter-specific (herbaceum
X arboreum) hybrids, of which four have been released so far, have
not spread due to the constraints in seed production.

The yield range (potential) of important hybrids is shown in
Table 11. Most of the hybrids are capable of producing about 3,000-
4,000 kg/ha of cotton seed.

Table 11: Yield Range (Potential) of some Commercial Hybrids

Hybrid

| Hybrid-4
JKHY-1
Godavari (NHH-1)
| G.Cot. Hybrid 6
PKV. Hybrid 2 (AHH 468)

thirsutum x barbadense)
Varalaxmi
| CBS. 156
Savitri (RHR 253)
| KCH-1
| JKHY-T
DCH-32 {ayalaxmi)

(Source: Basu, 1983)

VL. THE IMPACT OF HYBRID COTTONS Ci PRODUCTION,
PRODUCTIVITY, QUALITY AND EXPOR!

The advent of hybrids in seventies brought a sea change in the
quantity and quality of cotton in India. Production, which was about
5 million bales before the advent of hybrids, rose to 13 million bales
in 1992-93. Productivity rose from 122 kg lint per hectare to 290 kg
lint per hectare during the same period. Hybrids also contributed to

30 —_—
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the improvement of quality of cottons. Long and extra-long staple
cottons, which constituted only 24 per cent of the production when
hybrids appeared on the scene, now constitute about 54 per cent of
the production (Fig. 3). While the growth rate of production of
cotton in India was 2.6 per cent from 1947-48 to 1992-93, the growth
rate of long and extra-long staple cotton for the same period was 6 to
7 per cent mainly due to the predominant role played by the hybrids.

B Modium/Superor Medium 20,0 men o 24.0 e
B Long/Exdro Long (24,5 mm & aboval
oToTaL

Fig. 3: Quality Improvement - Staple Groupwise Production

Higher production also enabled the country to export cotton,
yarn and textiles in large quantities. Table 12 shows the import and
export figures of cotton since the advent of hybrids in India.

31
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Table 12: Imports and Exports of Indian Cotton

Period

1970-71
1971-72 10 1975-76
197677 10 1980-81
1976-77 10 1980-81
1981-82 fo 1985-86
1986-87 10 1990-91
1992-93

(Adopted from Rakes! ¢! 1l [994)

As is evident, the exports of raw cotton increased substantially
after the advent of hybrids in India. Large share of the exported
cotton belongs to the long and extra-long staple cotton, being con-
tributed mainly by the hybrids H 4, H 6 and DCH 32.

Production of spun cotton yarn improved from 881,000 tonnes
in 1971 to 1523,000 tonnes in 1992-93, production of cotton cloth
improved from 8,588 million meters in 1973 to 21,291 million metres
in 1992-93. Value of export of cotton textiles touched to all time
high of Rs. 4856 crores (US$ 1,500 million). I[ncidentally export of
the raw cotton, yarn and textiles (both cotton and non cotton) consti-
tute only 33 per cent of the total export of the country. Garment
industry is showing tremendous growth over the last cne decade.

VII. GENERATION OF EMPLOYMENT

Hybrid seed being produced manually, using hand emascula-
tion and pollination technique, has good employment potential in

32
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the rural India. Estimation of labour requirement for hybrid seed
production (excluding CMS/GMS based hybrids) is as under:

A. For Crossed Seed Production

1. Estimated crossed seed production of = 5 million kg
2 million ha at the rate of 2.5 kg/ha
2. FEstimated labour unit generated at = 25 million labour unit

the rate of 5 labour unitkg of crossed seed
B. Dveto Additional Production, Harvesting etc.

l. Additional production in 2 million hectares = 2.8 million quintals
at the rate of 20 per cent over a variety
(7 g/ha for variety)

2. Additional labour units required for = 14 million labour unit
harvesting 2.8 million Qtls at the rate of
one labour unit for 20 kg seed cotton

Total requirement of labour units
(A+B=125+14) = 39 million labour units

60 per cent of the labour force employed for cotton hybrid seed
production is women labour (about 23 million). Thus, hybrid seed
production programme alone generated employment for 25 million
additional rural labour (mainly women) units, This estimate was
made a few years ago. Area under hybrids has since increased.

VIll. THE SEED INDUSTRY

The success of the Indian seed industry (public and private)
owes a great deal to the hybrid cotton along with hybrid sorghum,
hybrid maize and hybrid pearlmillet. It is estimated that more than
hundred seed organisations, big and small, are presently engaged in
hybrid cotton seed production. The seed industry in India is quite
capable of even meeting the regional/international hybrid seed de-
mand quite successfully.
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S IN THE NORTH

in India is estimated to be around 19
w of the increase in population (960
consumption of cloth (21.5 metres)
; 1 (5000 million metres). Area under
| sround 7.5 million hectares. Area
y to increase substantially. Increase
iinfed and irrigated areas is the only
rear 2000 AD.

to play an important role towards
lering the importance of hybrids, a
research was launched by the Indian
h (ICAR) in 1989, This project is
e three cotton growing zones of the
ar of 22 scientists and equal number
lition to the All-India Coordinated
th 31 centres with115 scientific and
“entral Institute for Cotton Research
al Stations, having a scientific staff
in hybrid research. A large number
: sector have also intensified their
les, the Federal and State develop-
1 Corporations of India, State Seed
on Growers Cooperative Marketing
-ernment organisations such as Indi-
outh India Mills Association, East
India Cooperative Cotton Growers
| in the extension activities aiming at
among farmers.

oject has already shown promising
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results in the North India, where three hybrids namely, PCHH
31(Fateh), HHH81 and Raj 16 have been released for the first time.
These hybrids are further expected to improve the productivity of
cotton in the largely irrigated area under cotton in the northern

region.

X. SECRETS OF SUCCESS

The successes of hybrid cotton in India are largely based on
the following secrets:

1.

Excellent support extended by the Government for the research and
development of hybrid cotton, including required infrastructure and
human resource.

. Well-organized hybrid cotton seed industry, both Public and Pri-

vate in different cotton growing States.

. Extensive transfer of technology and field extension programmes,

supported well by required input outlets in the rural areas

Minimum support price and required incentives for production of
hybrid cotton, including subsidy on fertilizers and pesticides.

Organized infrastructure for cotton marketing and rural credit sys-
tem.

Extensive extension and publicity programmes undertaken by the
different State Seed Corporations and the Private Seed Organiza-
tions.

Relatively cheap labour, well-trained for hybrid cotton seed pro-
duction, thus enabling seed cost to be quite reasonable and within
purchasing power of the farmers.

Long duration of crop growth in the central and southern India with
black cotton soils suiting well for the cotton hybrids of both medi-
um to long duration.

In-built tolerance of hybrids to moisture stress conditions and their
wide adaptability and stability to perform well under rainfed condi-
tions throughout the cotton growing regions of India, except irrigat-
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ed north region suited to short-duration cottons. Hybrids for this
region have also been released recently.

10. Appropriate market intervention, procurement and timely policy
decisions of the Government relating to supply of cotton for inter-
nal use by extensive textile industry as well as export of cotton,
yarn and garments.

Xl. EPILOGUE

Successful cultivation of hybrid cotton in India has brought a
new hope for hybrid cotton research and development in other coun-
tries as well. Spread of hybrid cotton would help increase global
cotton production. China has already taken initiative and brought
some sizeable area under hybrid cotton. Many other cotton growing
countries of the Asia-Pacific region have similar prospects for hy-
brid cotton cultivation. A collaborative programme among interest-
ed countries in the region could help in accelerating required growth
in this direction. Much could be leamt in this regard from the
experiences and achievements attained by the cotton researchers
and farmers in India.
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