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ICRISAT HYBRIDS AMD VARIETIES IN 1887
Introduct fon

This paper concerns relessed and promising hybride and varietias from
ICRIBAT. In the cese of relessed hybrids and verfeties attention i
focused on certified seed production and, for WC-C75, s survey on farmer
scceptance fe reported.

Oate from the AICMIP triais have been analyzed further to exemine {f
the matertal hes any perticuler sdeptetions within India. As in the
ICRISAT reports on the Internationsl Pearl Millat Adeptation Triats
(IPMAT), deta sre reported for Indie on & north/south bas:s. North is
defined as all states north of Maharashtra, and south as ail atates south
of end 'ncluding Mshersshtrs.

New hybrids snd verieties thet wiil be entered in the 1887 AICMIP

triasle are briefly discussed.

ICRISAT Hybrids

8eed Production of Relessed Hybrids ICMH 451 snd ICNH 501

Two hybrids were released 1n 1988: ICMH 451 with 81A ss the seed parent,
ond ICMH 501 with B34A »s the seed parent. Dsts for the supply of breeder
seed and information on planting aress, show thet only ICMH 451 {s being
multiplied on & large scale. In Nizamabad district of Andhra Predesh
alone, there are over 1000 ha of seed production plots of ICMH 451,
Various estimstes indicate that seed sufficient to plant perheps 1 million
hs or more will be produced for the 1987 kharif sesson. Seed production of
JCMH 451 hes provec to be straightforward, because the synchrony of the
parentsl Lines is good, with the pollinstor flowering 1-3 doys earlier than

the seed parent. This means that pollen is aveilable when B1A first
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flowers, end sgronoaic nMpulotion cen improve the synchrony still further
if this is required. The yields from 81A have been good, es under
favoursble environments, it fs high-tillering with very good seed set.

8y contrast, there sre difficulties in producing seed of ICMH 801, At
certain plenting detes seed set cen be very poor on the mele-sterile line
834A (Table 1), end seed set is never excellent. Thers is slso s lack of
synchrony, with the poliinstor flowering about 17 deys later then the ssed
psrent. Theee difficulties will slmost certainly msesn thet ICMH B0Y will
not ba multiplied on a wide scals, although the hybrid has the sdvantages
of earliness, large seed size, & pedigree unrslated to previously relessed

hybrids, and high downy mildew resistance.

Seed Production of Promising Hybrid ICKH 423

ICRISAT hybrid ICMH 423 hae yielded slightly more than MBH 110 in the
AICMIP trials. ‘It hes B41A ss the seed parent and the phenotype of the
hybrid 18 similar to BK 560. Its acceptance with farmers could therefore be
high, end the evidence so far is thet seed production would be sesy. We
expsct almost pesrfect synchrony between tha two parents. The pollinator
ICMP 423 (EC-53-211-1) is profusely tillering, vigorous, snd e good pollen
producer. The mele-sterile line should also bes productive and hes

excelient seed set.

Adsptetion of ICHH 4581, ICM 501, and ICMH 423

The performance of these three hybrids hase been snslyzed on & north/south
basis (Teble 2). The yields of the ICRISAT hybrids are expressed relative
to all of the antries in the trial (1.e., the tris. mean yield), so if the
relative parformence of the hybri1d changes from north to south it shows
that its adaptetion differt frcm the averasge sdeptetion of the entries. On

this besis ICMH 451 and ICMH 507 are uomewhst more sdepted to the south
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then the average entry, whilst ICNN 423 {e wore edepted to the north. Among
the three hybrids, ICMH 481 shows the grestest stability between regions.
The ssme snslysis hss been made relative to MBH 110, and ICMM 481 end
ICHH 501 have similer sdaptations tc. it (Table 3), becsuse they have
spproximately squal superiorities in both north end south. ICMH 423 (g

ssrkedly superior to MBN 110 in the north (Table 3).

Hybrids ICKM 83401 end ICHH 84122

ICRISAT hybrids which have been in the AICMIP triate for 1 0r 2 years all
have 81A as the seed perent. Of these ICHH 83401 hss shown, over 2 yeasrs,
almost the seme superiority to MBH 110 ee ICMN 451. ICMH 84122 in its 1st

year in the trisl wes the highest-yielding B1A hybrid.

New Hybrids

In an attempt to diversify the ganetic base of the hybrids, and--it is
hoped—--to increase yields further, ICRISAT will enter into the 1887 AICMIP
trisls two hybrids on B52A, and one hybrid on B63A. The two hybrids on
852A, ICMH 85108 and ICMH 85231, have outyieided MBH 110 in ICRISAT trisis
by sbout 18%. We will continue to try to put hybride on new male-sterile
lines in the AICMIP trials to test the velue of the mele-sterile lines, and
to try to ensure that there is & choice of hybrids with different seed
parents. We sre giving emphasis, in our 1887 ICRISAT trisls, to hybride on

B63A, ICMA B7001, ICMA 87002, and ICMA 87003.
ICRISGAT VYarietiss

Released Varisties WC-C75, ICME 7703, and ICHS 7704
Multiplication snd cultivetion of WC-C75. The Msharashtra State Beeds

Corporstion obteined 15 kg of breeder ceed from ICRISAT in December 1881.
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They incressed this seed to 550 t within two generations and 10 monthe. Of
this, 508 t were sold for the 1883 sesson, and sbout 110 ¢t of seed
produced by other government end privete seed egenciss ware siso sold. At

s seed rate of 2.5 kg he™?

, sbout 280 000 he were planted tn 1883, Besides
the existing foundetion and certified seed stoocks produced in 10983,
sstimated ot 1200 ¢, 12 seed-production agencies in India requested and
received 261 kg of breeder seed for the 1883-84 off-sesson increass, which
meent thet sbout 100 t of foundetion seed ware svailable for incresss in
1964.

Although the cultivetion of WC-C75 by farmars had spresd to all the
nine major pearl millet producing stetes of Indis by the 1984 rainy season,
Large-scele farmer use and seed multiplication was Largely confined to
Maharashtrs. However, we estimete that in 1985 over 1 million ha of WC-C75
were planted in Indis, including 400 000 he in Mahsreshtra, and at least
200 000 hs in Harysns, Rajasthen, and Utter Pradesh, In Temil Nadu, where
WC-C75 was not grown at all 2 yesrs esrlier, over 50% of its 385 000 ha of
pesrl millet was planted to WC-C7S.

By the 1986 seed production season, there was large-scele soed
production in most of the nine states, including Rajasthan, Gujarat, Uttar
Pradesh, end Herysns. The demand for breeder seed of WC-C75 continues. For
exsapls, from Jenuary 1885 to April 1886, in response to requests for B00
kg of breeder seed, ICRISAT supplied 560 kg to seed production sgencies in
Indis. Recent ICAR figures give & planned production of more then 4 670 t

of certified seed for the 1987 kharif planting, sufficient to plent 1.5

million he.

Fermer's perceptions of WC-C75. A survey was conducted to examine how WC-

C75 compared with hybrids and the loca. verieties, since thers was Little
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information on the scceptance and adoption of WC-C78 by farmers. The survey
wes conducted in Maharashtre in 1886 by sconoeists in the ICRISAT Resource
Menagement Progras. Fersers were ssked to eveluate WC-C78 retlative to the
four mein competing cultivers—Llocal veristies, and hybrids BK 580, 8J 104,
oend MBH 110. The competing cultivar wes considered to be what the farmer
wes growing before he trisd WC-C75; it veried between district and farmer.
Farmers were questioned sbout seversl characters of the cultivers including
yield, price, maturity, disesss resistence, end the use of home-produced
seed for resowing WC-C75. In sssessing esch character fsrmers were given
four options: WC-C?5 wese (1) supsrior to, (2) inferior to, (3) sbout the
ssme as the competing cultiver, or (4) fermers' had insufficient
informetion on which to meke 8 comparstive svelustion,

Fermers saw WC-C75 as yielding mors then the locsl varistiss, yielding
sbout the seme as hybrids BK 560 and BJ 104, and yielding Less than hybrid
MBH 110 (Teble 4]. The sdvantege in grein yield over ths Locel was to some
sxtent eroded by the fermers' view of a lower grain price for WC-C?7%
compared with the Locel. However, WC-C75 was more often considered superior
in grain price to BJ 104 and BK 5680. About 75% of the interviewed fermers
siso felt thet WC-C75 fetched a lower price than MBH 110, reinforcing MBH
110's perceived yield adventage. Fermers cited the smeller end elongated
prein shspe of WC-C75 end nonuniformity in grein size reletive to MBH 110
as factors contributing to its (ower price.

An overwhelming mejority of farmers parceived thet WC-C75 gave higher
fodder yields than all three hybrids. Mcet farmers sleo thought thet
WC-C75 produced more fodder then the locsl cultivars. Perceptions on
comparative performance 1n fcdder price were not es shsrp, but the dste on
fodder price (Tabie 4) suggest that WC-C75 does enjoy an edventage I1n

fodder quslity over aill the hybrids, anc perticulsriy over MBH 110.
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With regerd to the incidence of downy mildew, ergot, end ssut, almost
sll the interviewsd farmers reported thet disssss inctidence had not been
high enough, during the lest 3 years, to-significently reduce psarl aillet
yields. Fermers observed, however, thet sither there wes no dissase ettack
on WC-C78, or thet WC-C75 was Less susceptible to disesse. Nonethesless,
because of the negligible incidence of the sajor pserl millst disesses in
the districts surveyed, this potentisl esdvantage of WC-C73 wes not
realized.

In summery, the variety WC-C75 has compsted well asgainst hybrids. It
is superior in several ways to the publtic-sector hybrids BK 580 snd BJ 104,
including grain price, where the advantage of WC—C75 is perhaps unexpected.
The success of WC-C75 is illustrated by the fact that 80% of the fermers

interviewsd responded thst they would plant WC-C75 next season.

S8eed costs and production of WC~C78. The cost of production of certified
seed of WC-C75 is Less than that of hybrids. However, the Lower price of
certified WC-C75 seed (Rs.6 kg“ compared with Re.12-14 kg'1 for hybrid
seed) caused farmers to suspect that either the quality of WC-C75 seed was
not good, or that the cultivar ftself wes not very promising. Most farmers
thought WC-C75 was 8 hybrid, and they did not know that they could plant
last year's harvest without suffering e visible reduction 1n yield 1n the
foilowing yesr. The few farmers who were ewsre of the varietal nature of
WCC75 preferred to purchase seed from the market. They thought that their
home-produced seed was not cof ;ood qus!ity and beireved purchased seed to
be superior. Thus, the assumption by plent breeders that farmers would
regard ‘t 8s sn advantage lc be sbie to replant their own seed of an open-

poilineted variety without significent yield loss was shown to be

unwarranted. Nevertheless, the eesier seed producticn of WC-C75 was an
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sdventege when the hybrid BJ 104 becsme susceptible to downy mildew; WC-C78
could be multiplied very rapidly, end 1t soon repilaced BJ 104 over large
sress.

Although the inferfority of WC-C?8 to MBM 110 in grein yield and
quality is merked, the sres devoted to WC-C?5 {s still high, eslmost
certainly becsuse seed production difficulties in MBH 110 have Limited it
supply. For s good hybrid to compete well with an open-pollinated veriety
it requires not only o superior agronomic performance, but elso freedom

from major seed production problems.

Nultiplication of ICKS 7703 end ICNS 7704

ICRISAT has two other reslessed varieties: ICMS 7703 snd ICMS 7704.
Considerable quantities of breeder seed have baen distributed to various
seed producing agencies, but the sxtent of production in Nizemabed (A.P.)

seed production plots 1n 1887 {s much (ess then for WC-C7S,

Adsptetion of Sose ICRISAT Varistiss

The performance of the three released verieties and ICTP B203 on o
north/south basis has been ascessed in the same menner os thet of the
hybrids (Table 5§). The differences between north and south, except for
ICTP 8203, ere less markac than the north/south difference in the hybrids.
However, the trial mean har o large contribution from ICRISAT entries, so
large differences shouid perhaps not te expscied. It would perhaps be
better to anslyze yreld reiat:ve to MBH 110, but this hybrid has not been a
controtl in the trial(s n ail the years anelyzod. There is 8 weak
indication thet ICMS 7704 1s more adapted to the south, and ICTP 8203 15
clearly more adapted to the south {Table 5). 1CTP 8203 yields Less than

the trial near 1n the north, but considerably more thsn the trisl mesn n
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the south.

Varietieos {n AICNIP Trisls

The grein yield of ICRIBAT verieties currently in the AICHIP trisls o not
sarkedly better than thet of WC-C?58 (Table 8). The best entry over more
then 1 yesr, ICHV 81111, has o higher grein yield (1048 of WC-C78), but
this yield advantage is probably no batter than that of ICH8 7704,

The survey dets on WC-C?5 indicate that grester attention nesds to be
paid to fectors other than grain yield in determining faraers' scceptence.
It is therefore of note that ICTP 8203 is early, hes bold grains, e marked
phenotypic dissimilarity to previously relessed varieties, and yields es
much or more than WC-C75 in the south of Indis. ICMV 81111 snd ICMV 82132
have very high fodder yields, end ICMV 82132 and ICME 8283 have resistance
to smut.

The yields of ICMV-FB400 end ICMS 8235, which have been only 1 yesr in
the trials, indicats that appreciable yisld sdvances over WC-C78 mey have

besn made.

New Varistios

In 1887, ICRISAT will contribute thres verieties to the AICMIP trials.
These veristies coms from the composites NELC, MC, end IVC. In IPMAT 1866
they outyielded WC-C75 by 12-17% This margin of superiority is the highest
recorded in eny IPMAT trisl. There is certainly hope thet ICRIBAT
varieties, having shown improved yield, smut resistence, and uniformity

over WC-C75, will now heve s substantial yreld sdvantege.
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Teble 1. Effest of souing date on seed sot in B34\ ond 6340, Patenchery, 1000-08.
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Teble 8.

Gretn yisld of three ICRISAT hybride in thae AICHIP
trioles on o north/south besis reletive to trial mesn

ylold.
Geotn yiold (%X trial msen!
Meon
1983 1984 1988 scross yesrs
Entry North South North South North South North South
ICMH 459 - - 107 124 116 110 112 117
1Ce 801 - - 107 m 98 103 103 "7
ICHN 423 124 114 114 104 109 98 116 108
Teble 3. Grein yield of three ICRISAT hybrids in the AICMIP
triels on e north/south beeis relative to the yisld of
NBH 110.
Grain yigld (% MBM 110
Hean
1983 1984 108% across yearsy
Entry Morth South North fGouth Korth South North Soulr
ICHH 48t - - 103 ‘06 116 103 1% 108
10w+ 80% - - e 98 LL] 04 104

0w 423

123 102 106 94 109 92 113 96
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Tebte &, Farsere’ parcopilions of WC-CYS
Reharsebirs, 1908
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Tabie 5. Yisld of four ICRISAT varisties in AICNIP trisls on a north/scuth
basts relstive to trial sesn yiald.

Gretn yield (X triel mesn)

1878 1878 1880 1884 1982
Entry North South North South MNorth South North South North South
w-C78 103 110 84 118 106 86 104 98 100 108
ICMS 7703 - - 111 108 108 108 104 @8 107 108
ICHE 7704 - - - - 1M1 1@ 106 108 88 108
ICTP 8203 - - - - - - - - - -
(Contd)

Gretn yield (% trial mean)
Msen across

1883 1884 1988 1868 yoars
Entry North South  North South North SBouth North South North Bouth
w75 102 110 105 87 104 108 - ~ 102 104
ICMS 7703 88 106 - - - - - ~ 108 103
ICus 7704 105 108 1086 111 102 88 - - 106 108
ICTP 8203 - - 105 130 86 108 78 105 80 118




Teble 6. Perfornsnce of ICRISAY vartisties end synthetiss in
AICRIP populstion trials, 1083-88.

Meon
ascross 1988 Fodder?
No. of yeors — % of

yesrs (kg ne ) wC78 kg ha™! Renk checks)

Thres or four yesrs in triel

ICWV 81114 3 1780 104.0 1747 FRERYY)
ICHS 8010 3 1713 101.8 1786 2 102
ICMG 8021 4 1842 100.7  sat' w0 914
ICTP 8203 3 1808 ps.6 1588' 14 90
w-C75 ‘ 1615 - 1753 3 -
w75 3 1882 - 1783 3 -
Tws yosrs in trial
ICMV 82132 2 1780 87.8 1730 5 134
ICM5 8283 2 1685 93.4 1685 7 94
ICMV 83118 2 1856 81.8 1878 12 1
w78 ) 1804 - 1783 3 -
One ysar in trist
ICMV-FB400 1 - - 2010 1 108.8
ICMS 8235 1 - - 2008 2  108.8
ICMV 83104 1 - - 1845 7 90.0
w-C75 1 - - 1882 5 -

1. Below AlL-Indis meen.
2. Over yesrs before 1888 becsuse no dets aveilable for 1888,
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