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:uaize is an important cereal crop in India and iu certain part,; like foot hills of 
the Himalayas, it forms the staple diet of the people in the winter months. At present 
98 per eent of the total maize production in the country io; u,.;ed for human consump
tion. As India is well known for its diversit~- in every walk of life, the m·ea of 11.5 
million acres sown under maize also represents diverse conditions of Roil t~·pe, rainfall 
and temperature. The crop is grown on rieh day to sandy loam soils in area!" with 
temperatm·c and rainfall ranges of lO'C to :ri'C and 20" to 110" or more ncRpeetive!y. 

To meet the specific requirements of maize varieties suitable for different condi
tion,; the maize growing area in the country has been divided into four agro-climatie 
zones as shown in Fig. 1. 
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It eon~titutes of Himalayan foot hills having an altitude of 3000' to 
7000' and rainfall 25" to 100". 

Northern plains having an average rainfall 20" to 80". 

Northern plains in the foot of mountains having humid condition with 
rainfall of :30" to 50''. 

4. Zone IV Peninsular India having dry low rainfall conditions. 

It may be emphasizPd here that in India there i;;; nothing like a corn belt as in 
U.S.A. in which a large maize growing area has highly favourable climate fo1· maize 
growing. Therefore, we are not in happy situation where one or two varieties may 
sen-e the needs of the entire area, as in the case in Thailand where only one variety 
pn;dominates in most of the maize area. Breeders in India are faced with the problem 
of developing a large number of varietie~ suitable for the specifie growing eondition::; 
obtaining in the different regions. Also within the zones the agro-climatie conditiom 
are high!~- diver~e. lTnder :mch diverse climatic conditions Wellhausen indicated the 
need of about 250 varietiP8 in l\Iexico. Similarl:v in ease of India either we rna~' have 
to den~lop 200 to BOO varieties or fewer numbe1· of varieties having very \Yide adapta

bility. 
Tntroduetion of maize in India dates back to the early 17th eentury by the Portu

guese settlers on the \Vest Coast of India. It continued to be grown as a rarit~' or de
licacy in small area:-l, but vvith the inereasing population, development and synthesis of 
different cultures, it soon flpread out aR cultivated plant. The original form of maize 
introduced in our country appearR to be pop flint with orange ~'ellow grain character
istics and through centuries of as1weiation with this form, natural geographical bar
riers of sea and mountains, continual process of inbreeding (in the absence of integra
tion of any exotic germplasm), it remained just a form with low yield and narrow 
gene base. 
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Fig. 1. Maize Research Centres of India. 

NA~IE OF THE CENTERS 
Srinagar, Almora, Bajaura, Kalimpong, Solan and Gangtok. 
IARI, New Delhi, Ajmer and Ludhiana. 
L:PAU, Pantnagar and Dholi. 
Hyderabad, Chhinclwara, Godllra and Al'bhavi. 
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at present, the main emphasis ir; the maize breeding program in India 
Is and development of the varieties, and out of 
more in Latin America fiye outstanding germplams viz., 
Tuxpeno from Cuban Flint from Cuba, Coastal Tropical Flint from the Carib-
bean Salvadoreno from Central America and Eto from Columbia are being ex
tensively used for the development of high yielding and disease resistant eomposite varie
ties. In :\:Iay, 196-i six outstanding composite varieties were released for cultivation. 
The Table 1 gives the yield levels and region of adaptation for these varieties. The 
eomposites have a wider range of adaptation than the hybrids, and it has been easier 
to incorporate in them both polygenic and major gene resistance to the diseases. In 
1967 for the first time sufficient seed was produced to cover about 0.25 million aeres 
under these varieties. With the introduction of these varieties it should not be diffi
cult to eover at least 50 per cent of the total maize area under high yielding maize 
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Table 1. Yield potential of the hybrids and the composites and the recommended regions. 
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Natne of Hybrids 
Composites 

HYBRIDS 

Ganga-101 

Hanjit 

Deccan 

Ganga Safed-2 

Hi-starch 

Ganga~::; 

Himalayan 12:1 

Co .l!POSJTES 

Am bra 

lawahar 

Kissan 

Vikram 

Son a 

Area for which suited 

Northern Plains 

South Rajasthan, Gujrat and Maharastra 

Peninsular India 

U_P., Bihar, West Bengal and Rajasthan 

All maize area 

Northern Plains 

Himalayan Hills 

Northern hillv arc:as and Peninsular 
India -

: Northern plains and Peninsular India 

Northern Plains 

Northern Plains 

Nm-thern Plains 

Hills 

100-110 

I 00~--110 

105-115 

95---100 

95--110 

90- 95 

105- ] 15 

110-~115 

100--110 

105---110 

90 -100 

90-100 

100-105 

* The figures marked with asterisk are from the hilly areas of Himalayas_ 

4, 000~~5. 000 

4,500---5,600 

5, 000--6,000 

4. 500--5, cmo 
5,500--6,700 

4, 500--5.500 

5.500-8,000* 

6, 500-7' 800* 
4, 500--5, 500 

4,500-5.500 
4,000--5,000 

4,500~-5.000 

5, 500 --8, 000* 

varieties by 1969, which would increase the maize production in the country by many 
folds and soon it may be possible to divert this increased production to the various in
dustrial uses of maize. 

Agronomic and Cultural Practices 

There are two crop seasons in India. The plantings for the monsoon crop start from 
l\Iay in certain hilly areas and mid-June in plains and the harvesting is done from Sep
tember to October. In Peninsular India, a considerable area under maize is planted 
during November and harvested from March to April. l\lost of the area under ;\fay and 
June plantings is rainfed while the area under Non~mber sowings is irrigated. 

The open pollinated varieties of maize are planted at very high plant population 
rate, generally by broad-cast method or by drilling behind a wooden plough. The experi
ments done with the hybrid varieties of maize have shown that the best .vields are ob
tained at 50 thousand plant population per hectare and 150 kg N /ha. 

Also the reRults of experiments conducted on dates of planting have sho·wn that 
maize plantings done earlier than the usual planting with the onset of the monsoon 
offers more favourable conditions of growth and results in higher grain yield at almost 
all the locations except where the irrigation facilities are lacking. 

The experiments on fertilizers other than nitrogenous fertilizers show that most of 
the farmers fields are low in phosphorus or potash and an application of these nutrients 
to maize can increase the yield phenomenally and can bring highly profitable returns. 
Generally an application of 82 kgs of p,o,; acre and ::10 kgs of K.!acre is recommended. 

In recent years with the introduction of high yielding dwarf wheat varieties the 
farmers have started applying high doses of phosphatic fertilizer to the wheat crop and 
therefore, it is being experienced that maize yields may be limited by micronutrient 
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deficiency particularly of zinc. The trials conducted have shmvn that an application of 
Hl kgs of c:ommereial zinc-sulphate ma~· be very useful in getting good yield of maize. 

Diseases and Insect Pests 

Sinci' maize in India is gTmvn under all sort of climatic conditions. almost all the 
diseases of maize are found to some> extent. HoweYer, the following seems to he quite 
important-~ 

L Leaf blight a l HelminthospoYium turcicum 
b) H elrninthosporizwz ma ydis 

2. 
>j 
d. 

4. 
5. 
G. 
7. 

Leaf strip disease 
2\1 ew downv milde·w 
Cephaloc;porium ~talk 

Stalk rots caused b~· 

Brown spot 
Downy mildew 

Xanthomonas rubrilineons 
Sclemphtlwm ruyssiae 

rot and ear rots 
Phythium, Ervinia Carotovora and diplodia 

Phy8oderma moydi., 
S. philippinansi:;. 

Presidently, w01·k is in progresR to screen the maize germplasm for the major 
disease:-: and efforts are being made to incorporate the resistence from the known sources. 
In case of northern leaf blight attempts are being made to utilize single gene dominant 
resistance as well as polygenic resistance. Ac:c:umulation of genes through simple re
current selection for resistance to cephalosporium stalk rot is being carried in three com
posites viz. Ar X Antigua Gr. I. J, X Cuba llJ and J, X Coastal Tropical Flints. In 
total. 1271 s, lines have been eRtablished for resistance which are being tested further. 

Also the tests have shown that the inbred line Cl\l-104 \Vas resistant to infeetions 
with Xanthomonas rubrilinean;c; and the hybrid Hi-starch had resistance for Cephalos
porium stalk rot. Also a recent released hybrid Ganga-5 is highly resistant to Xantlw
monas rubrilineans as compared to the hybrid Ganga-!~ which is highly susceptible to the 
disease. 

Insects 

l\Iaize borer (Chilo zonellus) is the only insec:t vvhich c:ausec; appreciable damage to 
the maize crop. The studies carried out on the evaluation of damage in maize by C. 
zoncUus indicated that two applieations of endrin saved a loss of 18.7 quintals per 
hectare over the control inspite of the fact that the treatment could not reduce the 
percentage infestation to the zero level. The studies alc;o revealed that late sovm crop 
was less infested and less tunneled as compared to the early sown crop. 

The sc:reening tests for resistance to C. zonellus shmved that the eomposites A, x 
Antigua Gr. I, Barbi dose Gr. I, Caribbean Flint eomposite and Cuba llJ formed the 
least susceptible group, while Sonora Gr. II and A, composite were the most suscep
tible. Work on selective breeding for resic;tanee to C. zonellus iR in progress. 

Future Problems of Maize Breeding 

l\Iaize is generally followed by wheat or potato erop and therefore, the farmers 
have a preference for early maturing maize varieties ( 80 to 85 days maturity). The 
maize hybrids are in the range of 95 to 110 days maturity though the meehanization of 
farm operations has removed this objection to some extent but still there is a demand of 
early maturing types. Presently Rome U.S. Argentine and Japanese maize germplasms 
are being utilized to develop suitable early maturing varietieR. Recently cross, Antigua 
Gr. II X Narusawa in Fa generation involving the Japanese yariety Narusawa has been 
found quite promising. 
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K. Murakami, Japan: In your country, composite varieties are named composite 
B1, Bz, etc. Are the composite varieties Ambar, .Jawahar, etc. you stated differ-

ent from composite A2, B1, B2, etc.? 
Answer: The names you have mentioned are the names for the varieties in the 

breeders reeord and are after the code letter to a research station. While the 
name of the released composites are the giYel1 popular names. 

N. Mochizuki, : 1. Hav-e the in India been developed from inbred 
lines or open-pollinated varieties? 2. What is the purpose of developing composite'? 
Is it for directly farmer's use or long term selection project? 8. Do you use term 
"composite" and "synthetic variety" interchangeably? 

Answer: 1. From open-pollinated varieties. 2. For direct release and simultaneous 
continuous improvement through appropriate selection procedures. 3. No. Composites are 
the varieties developed from open-pollinated varieties. Synthetics are developed from in
bred lines. 


