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INTRODUCTION 

oil: Maize is a sensitive crop to moisture 

and salinity stresses. Maize can be 

successfully grown in a variety of soils 

ranging from loamy sand to clay loam except 

low lying fields having poor drainage and also 

the field having higher salinity. However, soils 

with good fertility status having high water 

holding capacity with neutral pH are considered 

good for higher productivity of maize.  

Tillage and crop establishment methods: 

Tillage and crop establishment is very 

important for achieving the optimum plant 

stand of maize and it is mainly sown directly 

through seed by using different methods of 

tillage & establishment. For different situations 

and conditions different sowing methods are 

require for achieving higher yield  

Flat planting: In the area where water logging 

are not a major problem and survival of crop 
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ABSTRACT 
Maize (Zea mays L) is the third most important food crops after rice and wheat in India. It is 
one of the most important and versatile crop of Bihar having wider adaptability under varied 
agro-climatic conditions. It is grown for feed, fodder and industrial purposes. Maize serves 
as a basic raw material for thousands of industrial products such as starch, protein, oil, 
alcoholic beverages, cosmetic, pharmaceutical, gum, textile and paper industries. The 
climate of Bihar is best suited for the cultivation of maize crop and grown throughout the 
year for various purposes including grain, feed, fodder, green cobs, sweet corn, baby corn 
and pop corn. The United States of America (USA) is the largest producer of maize 
contributes nearly 35% of the total production in the world.  
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depends on conserved soil moisture, in such 

situations flat planting can be done using seed-

cum-fertilizer planters.  

Furrow planting: Evaporative losses of water 

during spring season from the soil are higher 

under flat as well as raised bed planting and 

crop suffers due to moisture stress. Under such 

situation and for growth and higher productivity 

furrow planting is more economical than flat 

and raised bed planting. 

Raised bed (ridge) planting: In most part of the 

Bihar water logging is a major problem during 

kharif season. Many district of Bihar including 

Patna, Begusarai, Khagaria, Bhagalpur, 

Katihar, Saharsa, Purnia, Khagaria, 

Madhepura, Kishanganj, Araria and Supoul are 

flood prone. To escape the crop from water 

logging, excess moisture as well as under 

rainfed conditions the raised bed planting is 

considered as best planting method for maize 

during monsoon and winter seasons. Sowing of 

maize should be done on the southern side of 

the east-west beds, which helps in receiving 

maximum sunlight, aeration and finally good 

germination. This method of planting can save 

20-30 % irrigation water resulting into higher 

productivity.  

Zero-till planting: Maize crop can also be 

successfully grown under zero-tillage system. 

Zero tillage system have some advantages like 

less cost of production, better resource use 

efficiency and resulting into higher 

profitability. Using this technology one should 

ensure good soil moisture at sowing and seed 

and fertilizers should be placed in band using 

zero-till seed-cum-fertilizer planter with furrow 

opener.  

Sowing time: In Bihar, maize can be grown in 

all seasons viz; Kharif (monsoon), post 

monsoon, Rabi (winter) and spring. Assured 

irrigation and good drainage facilities are 

required to achieve higher yield during Rabi 

and spring seasons. It is desirable to complete 

the sowing operation 10-15 days before the 

onset of monsoon to escape the crop from high 

  

moisture and water logging during the initial 

period of crop growth. Last week of June to first 

fortnight July is the optimum time for sowing 

of Kharif maize. However, rabi maize can be 

successfully sown from last week of October to 

15th of November and first week of February is 

the optimum time of sowing of spring maize.  

Seed rate, seed treatment and spacing: 

Adequate quantity of seeds is require to achieve 

optimum plant population and further higher 

productivity and resource-use efficiency. To 

achieve good yield the following seed rate and 

crop geometry (row to row and plant to plant 

distance) should be adopted 

Sr. 

No. 
Type of maize 

Seed rate 

(kg/ha) 

1. Hybrids 20-25  

2. Composite 18-20 

3. Kharif maize 15-20 

4. Rabi maize 25-30 

5. Sweet corn  8 

6. Baby corn  25 

7. Fodder  50 

Generally, maize should be sown at a spacing 

of 60 cm from row to row and 20 cm from plant 

to plant. However, it can also be sown at a 

spacing of 75 cm from row to row and 20 cm 

from plant to plant depending on the field 

condition and growing season. In the area, 

where temperature at the time of sowing is low, 

it will be desirable to sow crop on ridges on the 

southern side of the east-west ridge, so that 

optimum amount of sunshine is received and 

seed-bed is kept warm. Before sowing, seed 

should be treated with fungicides and 

insecticides to protect the crop from seed and 

major soil borne diseases and insect-pests. For 

the control of leaf blight seed should be treated 

with Bavistin + Captan in 1:1 ratio @ 2.0 g/kg 

seed. For the control of termite and shoot fly 

Imidachlorpid should be applied @ 4.0 g/kg 

seed and to protect the crop from BSMD seed 

should be treated with Apran 35 SD @ 4.0 g/kg 

seed. 
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Important varieties 

There are following most important varieties 

for Bihar state 

a. For Kharif Season:  

Hybrids: Parkash, Vivek 27, X 3342,  HM 9, 

Malviya hybrid makka 2, Pro 311, Bio  9681, 

Seed Tech 2324, 30 V 92, 900 M 

Composites: D 994, Dewaki, Birsa Vikas 

Makka 2, Hemant, Suwan & Lakshmi 

b. For rabi season: 

Hybrids: Rajendra Hybrid Makka1, Rajendra 

Hybrid Makka 2, Bio 9681, Pro 311,  Seed Tech 

2324, 900 M, 30 V 92  

Composites: Hemant, Suwan & Lakshmi 

c. For spring season: 

Hybrids: Parkash, Vivek 27, X 3342, 

Composites: Dewaki, Birsa Vikas Makka 2, D 

994, Gujarat Makai 6  

Nutritional requirement and nutrient 

management: Maize is generally nutrient 

responsive crop among all the cereals. To 

achieve high yield nutrient management is most 

important. Maize is an exhaustive crop requires 

all types of macro and micro nutrients for better 

growth and yield potential. To obtain good 

yield and quality maize integrated nutrient 

management (INM) is very important nutrient 

management strategy in maize based 

production systems. Well rotten FYM @ 10-12 

t ha-1 should be incorporated into the field 10-

15 days prior to sowing. Application of 150 kg 

N, 75 kg P2O5, 75 kg K2O and 25 kg ZnSO4 ha-

1 is recommended for higher yield of maize. 

Full dose of P, K and Zn should be applied as 

basal application. Nitrogen should be applied in 

3 splits. One third of nitrogen should be applied 

at the time of sowing and remaining 2/3rd 

nitrogen should be applied in two split doses 

one at knee high stage and another dose at 

tasselling stage for higher productivity and use 

efficiency. In both seasons, 25 kg ZnSO4 ha-1 

may be applied if soils are known to be deficient 

in available zinc. If symptoms appear later, the 

crop can be sprayed with 2 g/l solution of zinc 

sulphate.  

Water management: In Bihar, maize is grown 

throughout the year and the irrigation 

requirement depends on season, rainfall and 

moisture holding capacity of the soil. However, 

in areas with assured irrigation facilities first 

irrigation should be applied very carefully 

wherein water should not overflow on the 

ridges/beds. When the crop is in initial stages, 

provide proper drainage facilities to drain out 

excess water in case of heavy rain. In maize 

crop most sensitive stages for water stress are 

young seedlings, knee high stage, flowering and 

grain filling stages hence, irrigation should 

applied at these stages. As a general rule, the 

irrigation should be applied in furrows up to 

2/3rd height of the ridges and beds to avoid 

harmful effect of water logging to the maize 

crop.  

Weed Management: Timely and effective 

weed management is needed for achieving 

higher yield. Pre-emergence application of 

Atrazine (selective and broad-spectrum 

herbicide) @ 1.0-1.5 kg a.i ha-1 in 600 litre 

water, Alachlor @ 1.5-2.0 kg a.i ha-1, 

Pendamethalin (Stomp) @ 1-1.5 kg a.i. ha-1 

checks the emergence of wide spectrum of 

weeds and it is an effective way for control of 

many annual and broad leaved weeds. If man 

power is available one to two hoeing are 

recommended for aeration and uprooting of the 

weeds. In case of zero tillage sowing, pre-plant 

application of non-selective herbicides such as 

Glyphosate @ 1.0 kg a.i. ha-1 or Paraquat @ 0.5 

kg a.i. ha-1 in 500-600 litre water should be 

applied 10-15 days before sowing.  

Insect-pest management: There are following 

major insects-pests of maize which causes 

severe loss to the maize crop  

a. Stem Borer (Chilo partellus):  This is the 

major pest of maize crop which is also 

known as stalk borer. It affects the maize 

crop throughout the country. They lay eggs 
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on lower side of the leaves. The larva enters 

in the whorl and cause damage in the leaves 

and finally plat die in severe cases. 

 Control measures: Spray the crop with 

Monocrotophos 36 SC @ 1.6 ml/l or 

Coragen 0.3 ml/l when the crop is 10-12 

days old and or application of Carbofuran 3 

G in leaf whorls @ 4 kg/ha is recommended 

when the crop is 25-30 days old. 

b. Pink Borer (Sesamia inference): They 

attack the maize crop in night as they are 

nocturnal in habits. The moth lays eggs on 

lower leaf sheath and the larvae enter the 

plant near the base and cause damage to 

stem. 

c. Shoot fly (Atherigona sp.):  This insect 

attack mainly at seedling stage of the crop. 

The tiny maggots attack on base of the 

seedlings and they cut the growing point or 

central shoot which results in to dead heart 

formation.  

 Management and control of Shoot fly: To 

escape the crop from shoot fly infestation 

sowing must be completed before first 

week of February. Seed treatment with 

Imidacloprid (an insecticide) @ 6ml/kg 

seed resulted into low infestation of shoot 

fly during spring season sowing. 

d. Termites: Termite is also an important pest 

in many parts of India and damage the crop 

at any stage.  

 Control measures: For control of termite 

apply fepronil granules @ 20 kg ha-1 

followed by light irrigation. If the termite 

incidence is not in entire field and 

infestation in patches application of 

fepronil @ 2-3 granules/plant are 

beneficial.  

Plant disease and management: In India 

particularly in Bihar several diseases occurs 

during different seasons. The major diseases 

and their management practices are below: 

 

a. Downy mildew  

 Symptoms: The main symptoms of downy 

mildew are legends developing on lower 

leaves as narrow chlorosis strips. Strips 

extend in parallel fashion, well defined 

margined delimited by veins. Downy 

whitish to creamy growth usually on the 

ventral surface of the infected leaves.  

 Control: The planting of crop should be 

completed before onset of monsoon and it 

will minimize the incidence of disease. 

Farmers are advised to grow disease 

resistant varieties and seed should be 

treated with fungicides like Apron 35 WS 

@ 2.5 g/kg seed. 

b. Turcicum leaf blight  

 Symptoms: The main symptoms of this 

disease are long, elliptical, grayish-green 

lesions on the leaves.  

 Control: For the control of this disease 2- 4 

spray of fungicide viz., Zineb or Mencozeb 

@ 2.5-4.0 g/liter of water at 8-10 days 

interval should be done.  Grow resistant 

varieties of maize to escape the crop from 

disease.  

c. Banded leaf and sheath blight  

 Symptoms: The major symptoms of this 

disease are appearance of white lesions on 

leaves and sheath. Purplish or brown 

horizontal bands present on white lesions.  

 Control: Seed treatment with peat based 

formulation (Pseudomonas fluorescence) 

@ 16 g/kg of seed or as soil application @ 

7g/liter of water (soil drenching) or foliar 

spray of Validamycin @ 2.7 ml/liter water 

provides effective control of the disease.  

Harvesting and shelling: Maize is ready for 

harvesting when husk cover has dried and 

turned brown even when the stacks and leaves 

are somewhat green. The maize cobs should 

preferably be sun dried for 4-5 days after 
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harvesting to improve grain recoveries and 

reduce breakage losses during shelling. 

CONCLUSION:  

Most parts of Bihar are prone to water logging. 

There is a gap between existing productivity 

and production to expected or potential level in 

the area. There is need to provide proper 

knowledge and suitable variety provide to the 

farmers of Bihar for high potential of this crop 

in future. There is also need to suitable high 

yielding variety for both flood & drought stress 

conditions in the area. In the area where 

cultivable land is kept fallow due to inadequate 

irrigation facilities which can be brought under 

cultivation by providing assured irrigation 

facilities and thereby increase the maize 

production. By adopting suitable production 

technologies we can increase the food 

availability as well as nutritional security of the 

country.  
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