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Prospects and Potentiai of Hybrid Maize (Zea mn;ys\~ 
Seed Production through CM 212 X CM 153 Parent: 

(Vivek-1 "/) in Bihar 
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S. K. S. Raghav .... 

A t1ial ll!rlJ" 1v11r/11ctul to rxplort thr pouibility of hrb1irl u;r/ prorlm"fio11 o/ 111ni:;_r 111 fi,,. "'"'"!'1, "gio11 of 
thr w1111!1J' 1111d for clu1111ctui:;_a1io11 of 11111/t (C.~1212) r111rlje11;a/r (CH 153) p11rr1111 rllfli11g wmte; ,,,..,, of 

2005-2007 at S11b11jp11ra jim11 of !CAR Rmarrh Co111plrx for Easlrl'll Regw11, P11t11t1 (lldu... •: j o111t 
colloboratio11 1vith VPKAS. Al111ora (U1tra11chal). Thr m11!11t111pho1izul1ha1 thtrr is rno1{~h oppc 111ty of 
l!Jbrid 111oi:;_r surf prorl11clio11 i11 thr rt11ltl'll rrgio11011d that too i11 Biharprouidul nll tht 1ml p1·od11rt101. 11•11m· 
are tokw i1110 co111idt111lio11 011d wflird rorif11!!J. Charocterizatio11 of 11Ja/1 fl!ld ft111a!t p11rmt1 (/inu . "' ,lfso 

do11r baud 011 lhtir phwot;pi« chumcltrs and thot is 111ort opprop1ialt i11 farnJtr~ """' 801ul 011 lht m11/. i:i thr 
)'tar 2005-06, a urdyir/d of l!J•b1id 11101:;1 VilJfk-17 (I. It/ haj waJ mordtd IV/lb ./.0 t/f hu ~( nrld111t ,[ 1•10/t 

m di a11d i11 lhtytnr 2006-07, o md yirld of I . ./ t/ ho 1va1 ruordrd u1ith .f.Rq/ ht1 addit1011r1! mrf.J'i.'i.' / mt1!r 
liius fro111 1 O'' No11t111btr 101v11 .-1vp. · 

NTRODUCTION 

;eed research holds the ker for sustained growth in crop yields. Seed sector is lv:aniy , · ,,ndcnt on 
escarch which has to provide continue supply o f improved ~~eds to kec::p placr: '" 1 grow111g 
cgui.remcnt. So far more than 3000 varieties of different crops have been idcutilied un< •he Seed 
kt, 1966 at national level. Seed is the most cost efficient means of increasing agriculttm ' wduction 
nd productivity. Improved seeds have a special place amongst ail inputs retjLlll'ed fo r .\rICultural 
iroduction. The use of inputs like irrigation, fertilizers, pesticides depends on rni!it , ituation. 
~his is not with of improved seeds. The farmers plan and commlt themselves put( •,asc w the 
mproved seed much in advance on set of season. The seed production and distrihutm1 planning is 

hus different and much more important to the farmers. Till early fifties, most of the c:.rmc:rs used 
o be largely independent in respect of seed. Taluka seed multiplication farms were ~~ tablished 111 

ne Ilnd Five Year Plan with an object of producing foundation seed to be nrnluplie::l on forms of 

!gistered seed growers and made available to the farmers for gencr~I ct.IU\"•·1on. \X 'ah the advent 
f hybrid rechnology, the seed scenario changed radically. 

In Bihar, maize is grown in about an area of 6000 ha (mostly in winter season) which r.rnks fi.rst 
both area and production in the country but farmers are fo rced to purchase seeds fro rn out side 
urces at \'CC)' high prices as there is paucity of certified maize seed availability in the state and 110 

~d production programme has been launched till date even thc1·e i~ enough pctcncial of maize 

Scruor sctt:nflst (1\gmm 11nr). IC:\R· IU:1m, Patr\~l, .. Dirccwr, \.'PK1\ S, .\lm• 11'.\ (U11nmcb;i l}, • t .'S~il'1H is1 (:·:S) .~ nJ • • u 1:Mm 
•\hn;iger. IC:.\ ll· llC: Ell , l'" tl"'· 
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seed production in the state. So, keeping above points in view attempts have been made and trial on 
h}'brid maize production was conducted with an objective of evaluating the performance o f hybrid 
maize (Vivek-17) seed production (an earl}' group of maize variet}') in the state and also to characterize 
different vegetntive and reproductive characteristics of male (Ci\·( 212) and female (Ci\I 153) parent~ 
at the field level based on phenotypic behaviour of the parents which is also more realistic in view 
of farmers point. 

MATERIALS AND METHODS 

The trial was conducted at Sabajpura farm of IC.\R Research Complex for Eastern Region, 
Patna in joint collaboration with Vivekanand Parvatiya Krishi.Anushandanshala (\'PK.-\~) •• -\lmora 
(Uttranchal) in winter season for two consecuti\re years (2005-2007) in an area of 0.5 ha with two 
dates of sowings in both the years. The soil type of the field was silty clay loam, pH 7 .3 and E.C. 
0.026ds/m with B.D. of l.47g/ cc. Available nitrogen, available Phosphorus and available Pota$sium 
was 290kg/ha,32 kg/ha and 398 kg/ha respectively, while Organic Carbon content in the soil 
was recorded 0.64 per cent. VPKAS had supplied the seeds of parent material (Ci\! 153 X Ci\ [ 
212) i.e. Vivek-17 for multiplication which is a single cross hybrid. The variety comes under earlv 
maturity group in winter and extra earl}' maturity group in Kharif. The trial was laid out with two 
dates of sowings 25th October and 10th November in 0.25 ha for each dates of sowing and an 
isolation distance of 400m2 was maintained to avoid pollination from the local/ foreign pollen~. 
Female line CM 153 and male Line CM 212 were sown in the field in the ratio of 2: 1 with a 
spacing of 60 X 20 cm. ,.\ male Line was also p lanted all around the boundary of the fie ld. 
Roughing of off- type plants and weeding were completed before the tasseling of both the 
parent. Female plants were detasseled before the opening of tassel to avoid self pollination . .-\II 
o ther agronomic and plant protection measures were taken as per the seed certification standards 
and recommendations for maize. _.\t the time of harvesting female and male lines were harvested 
separately to avoid any seed-mixture. Shelling was done manually to avoid any mechanical damage 
and seeds were graded as per the seed certification standards and were stored at 10-12 per cent 
moisture. 

RESULT AND DISCUSSION 

Frequency of Seed Replacement 

Farmers change their variety, intention all}' or not, replacement of seed ma}' be obtained from various 
sources. These sources differ depending on the type of material, the proximity of the formal seed 
system and the personal circumstances of the farmers. Subsistence oriented farmers who grow 
local varieties in marginal environments mainly for home consumption will generalll' rely on different 
sources of maiz~ seed than commercial farmers. In remote areas, featuring mainly subsistence­
oriented agriculture, when farmers change varieties, the change often involves replacemenc of one 
landrace by another. Landraces tend to be replaced with other land races, with seed usually being 
obtained from the community/ friends/ relatives etc. The popurality of this farmer- produced seed 
stems from the fact that it tends to be inexpensive of known quality and well adapted to local 
conditions (.Almekinders el al, 1_994). Frequencies of replacement of improved maize seed in different 
states are presented in table 1. 

Prospects and Potential of Hybrid maize (Zea may;) se1:.: production... • 615 

Table 1 
Frequency of Replacement of Improved Maize Seed (%of Farmers) 

Freq11t11cy of mnizt md replamm111 

· S1a1, Rtplace Rep/au evuy Replace evtry 4 Ntver replace 
a1111ua!J 2-3 ywrJ ywrsor11Jort 

Andhra l'radc<h 79 10 3 8 

Bihar 74 13 3 10 

K:irnaraka 85 7 3 6 

Madhya l'radc<h 4 14 14 68 

Raja<than 4 13 13 71 

Uttar Prodc<h 6 17 17 60 

Total (6 State<) 42 12 12 38 

So11m: Singh and Morri< (1997). 

Seed Recycling 

It was found that seed recycling is common, especially in many developing countrie; u1 which 
farmers lack access to reliable sources of commercial seed, what is unexpec rcd is to disrrn'er that 
seed recycling apparently extends in many cases to hybrids because of the phen:"rennn of i,1;_.reeding 
depression, progeny of Fl hybrids tend to under perform their parents. :· · 1 ... rc.:.s< i;, hybrid 
seed is not recommended for recycling. But in recent years as maize hybri~- ·· : .c:1,:1 '.llJV spread 
throughout the country, evidences has begun to accumulate that some ;c::: Y· .:hoosing to 
ignore the recommendation that hybrid seed be replaced at each planting ; .. 1 , urchasing 
fresh seed for each new crop cycle, they plant advanced-generation hybrid s '·•· ·.• r 'ii., 1996). 
Sources of maize seed for sowing in selected states are presented in table:: 2. 

Table 2 
Sources of Maize Seed in Selected States (% of Seed) 

Maize Jttd pro(11rtd from 

SJa/e 011111 harvtJI Othtr /ar11ur1 PriNtlt tr111ler 

i\ndhra l'radc<h 

Bihar 

Karnataka 

Madhya l'radc<h 

Raja< than 

Utt:u l'r.idc<h 

·fo~,1 (6 Sratc<J 

So11m: Sinµh and Morn< (1997). 
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Different vegetative and reproductive plant characters of both the parent were characterized separately 
based on plant phenotype and ideorype at each stages of crop cycle and summarized as in table 3 
which is self explanatOt}' and friendly in view of both researchers and farmers. 



SI.No. 

I. 
2. 
3. 
4. 
5. 
6 
7 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
2i. 
28. 
29. 
30. 

Yield 

lnlemalio11aljoumal ofTropictllAgriculture 

Table 3 
Pheno typic Characteris tics of Male (CM 212) and Female (CM 153) Lines 

Pora111tltrJ 

Plant height (cm.) 
Stem colnur 
Hracc ioot colour 
Leaf co lour 
I.ca f surface 
l.caf :-:i :t:c 
~l id rib colour 
Tassel size 
Tassel shape 
G lumc colou r 
1\ n thcr colour 

Silk colour 
Husk colour 
I lusk cover 
Ear placement 
Ear shape 
!·far length (cm.) 
Eor h>ir rh (cm.) 
Kernel row per year 
Cob wood colour 
G rain colour 
Grain tcx tu re 
(;rain :-; hapc 
C rain :' izc 

:\v. 1000-1:rain wr.(g) 
Days to 50% pollen shed 
Days lo 50% sil kin~ 
Yield potential (q/h:1) 
Sc1:U w scc<l maturity 

Ctvt 212 {ll·lnlt lim) 

175-180 
( ; n·cn 

Green 
( ;n:cn 
Smooth 
Medium 
White 
Medium 
Open 
Purplish 
Purple 

P1!J1101Jpi< Cht1m<tllfrtia 

Pale !tn:cn at c1nc rgcncc 
Light green 
.-\vc r~1gt.: 

Medium 
C:ylimlricol 
20-21 
14-16 
14, rq:ulor 
White 
Yellow 
Scmi-<lcnt 
r1a1 
Small to medium 
245 
90-92 
95-98 
25-27 
140-1 45 Joys 

CM 15 J (['"'""' li11t) 

155-160 
( ~ rc1.:n 
( ~rl·cn 

Dark ~rccn 

l(ou~h 

~lcJ ium, semi~ <.k11 t 

Whitish 
i\·lcJium 
( lptll 
l'urple 
Purplish 
Purple 
( irccn 
( ;CHK.I 
~k<lium 

( :ylinJ rical 
16-20 
12-14 
12-14, regular 
White 
( lr.tn~c-rc llow 

Flint 
Flat 
Medium 
275 
85-90 
92-95 
28-30 
140-145 UO)'S 

Durmg the first year (2005-06), Vivek-17 which was sown on 25 th October produced about 
1.0 t/ha certified seeds while $Own on 10th November produced 1.1 t/ha certified seeds but both 
were found lower than its potential seed yield (1.8-2.0t/ha). This might be due to the fact that av. 
minimum temperarure in the month of Dec.-Jan. was around 7°c which resulted in sruntcd vegetative 
growth and again in the month of .ti larch, 06 temperarure rised abruptly leading towards the forced 
marurity and poor pollination which resulted in poor seed setting in the cob. Beck D., 1999 also 
reported similar findings. . 

In the second year (2006-07), 25th October sown crop produced 1.2t/ha certified seeds while 
sown on 10th November produced 1.4t/ha o f certified seeds but again it was found lower than the 
po tential of the variety. Here, the reason behind is due to unsynchronized tasseling and silking in 
male and female lines leads towards poor seed set while it was further srudied that male line require 
more days for tasseling (atleast 10-15 days) than female lines for silking. T he difference is more 
pronounced in early sown crop i.e. 25th October sowing. The results arc p resented in table 4. 
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Ytor (1) 

2005-06 
2006 -07 

CONCLUSION 

Table 4 
Certified Seed Yield of Hybrid Maize Vive k-17 During 2005-07 

25~ Oaobtr 

· l.O t/lrn 

1.2 t/ha 

Dotti of 1owi11J 

i\v. Yield (r/ha) 

IO" No11e111btr 

I. I r/I., 
1.4 1/ ha 

Based on the results it is imperative co say that the seed of Vivek-17 can be produced in che eastern 
pan of the country and that too in Bihar provided male lines should be sown arleasr 10 days before 
the sowing of female one fo r synchronization in tasseling and silking between the lines and further, 
experiments on date of sowing for seed production in maize should be conducted to harness the 
potential yield o f the variety and rerurns too. 
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