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INTRODUCTION 



CHAP? -__I 

Maise (z JUL J&.) is one of the important 

food crops of the world. It ranks third after wheat and 

rice in the world production of cereal crops. In India it 

ranks fifth in acreage and fourth in production among the 

cereal crops. In 1973-74, the area under raise cultivation 

in India was about 6020.7 thousand hectare with an annual 

production of 6642.6 thousand tonnes. Madhya Pradesh is one 

of the leading states in maize production having an area of 

83.8 thousand hectare and production of 84.6 thousand tonnes. 

It has a special significance, since it is the staple food 

crop of the tribal areas. 

Its usefulness as a quick growing grain and 

fodder crop and its capacity to grow well in a variety of 

climatic conditions is well established. The green cobs are 

palatable and nourishing and favoured both by the rich and 

poor alike. It is also grown as fodder, which is sweet, 

succulent and fit for feeding green or for ensilage. Starch 

extracted from the grain has varied uses. 

On account of its quick growth habits, maize is a 

highly exhaustive crop and it is absolutely essential that 

the necessary nutrients be supplied in appropriate proportions 
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to Maintain soil fertility and to get higher yield. The 

rapid growth of miss in the early stages also neoessitatea 

the liberal dressing of readily available nutrients in the 

very beginning. It follows from this high nutrient requirement 

that miss is regarded as a good indicator of the nutrient 

status of the soil ani it realily responds to the application 

of fertilizers. 

Maize yield can be increased considerably by 

applying higher doses of fertilizers, this has been demonstrated 

by several experiments conducted in recent years, Oalves It &I, 
1956 in Philippines; Lang it &1, 1956 in Illinois; Thomas 1956 
in Albama; Raheja gl 11, 1957 in India; Oalves and Bruce 1958 

in Phillippines; wblfe and Kipps 1959 in New York; Relwani 1968 

in Punjab and Anonymous 1963 in India. It has been established 

that nitrogen is the most important element limiting yield in 

most soils. Although adequate supply of other plant nutrients 

is also essential. 

The timeliness of nitrogen application is of 

particular importance due to the fact that maize is sown In 

Kharif  season, which receives frequent rains during its life 

cycle. Nitrogen fertilizers being highly soluble are susceptible 

to leaching losses. Obviously, the fertilizer applied at Planting 

time may not be available to plants in later stages of growth 

when they starve for it. Under such conditions, supply of 

nitrogen in later stages of plant growth becomes inevitable. 



3 . 

Therefore, the best way of nitrogen application and the 

timeliness of application in relation to dosage still ne* 	E  

to be further investigated in order to obtain maximum m ;P-
efficiency of the nitrogen applied. Under critically needed 

intensive production of food grains, application of optimum 

doze of nitrogen by suitable methods at proper stage of plant 

growth is of prime importance. Efficient utilisation of 

fertilizers is all the more essential in the existing high 

cost and shortage of fertilizers for meeting the food 

requirement of ever increasing population. 

Keeping the above in view, the present experiment 

was conducted an a composite maize variety, "Chandan 1akka - 3", 

with the following main objects: 

1. To find out the optimum level of nitrogen with its 

proper time of application. 

2. To schedule proper time of nitrogen application i.e. 

whether to apply full dose of nitrogen in a single 

application at planting or to split it into two or 

three doses and apply at different stages of growth. 

3. To determine economic optimum level of nitrogen, 

• V• 



REVIEW OF LITERATURE 
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REyi W OF LITr:AATU1 

281- 	42 A111HUOh 

Nitrogen is essential for the growth and reproduction 

of plants. It plays a major role in the manufacture of 

protoplasm, being an essential constituent of all proteins. 

liaise has a high requirement of nitrogen and yield increases 

considerably with increase in dose of nitrogen fertilizer. This 

has been proved by several experiments conducted in recent years. 

The omission of no other element cause such a drastic decline in 

the yield and growth indicating that nitrogen is the most limiting 

factor in comparison to other elements. Keeping in view the above 

facts an experiment was conducted on nitrogen requirement and its 

time of application on maize. Work done in the past on the 

subject is reviewed under different heads: 

231:1 - $ PONS Oh VPs XrATIV& CHARACTN , 

a) =an go height of nian~, 

Application of nitrogen increased the plant height 

considerably as reported by Crowther et AL. 1937 in Egypt; 

Davide 1962 in Phillipines; El. Hindi 1965; Kharche and Khuspe 

1970; Tiwary 	. 1970 and tlandoli et a7,. (1970). Also 

Niopek(1965) in Germany observed that under nitrogen defficiency, 

the height of maize plant was reduced, but Nair (1962) found 



that high fertility levels did not modify the height of r' 

Raise plant in India. Similarly bandpuri (1963) reported 

that different rates of nitrogen did not appear to effect 

plant height in Oregon. 

b) jMMt on leaf _growth 

Rajput g1 11 (19'70) reported that with increasing 

levels of nitrogen the number of green leaves and plant 

survival increases. similarly, Tivary gt 	(1970) observed 

that number of effective leaves at the tasselling stage 

increase with the application of nitrogen. 

o) Effect on rate of development 

Many workers studied the effect of nitrogen on the 

maturity of maize. Federico (1960) found that shortening of 

vegetative cycle of maize plant was achieved by increasing 

amount of applied nitrogen upto 200 kg/ha. in Itlay. Similarly, 

Rai (1961) observed accelerated early vegetative growth from 

88 lb level of nitrogen per feddan, (feddan = 1.038 acre) as 

tasselling, silking, and maturity were hastened by 9-16 days 

in Tozi, Sudan. He further reported that higher nitrogen 

rates were necessary for the effect to persist to the end of 

growing season. 

231 _ 11kSPON L OH_ f~ k'&ODU TI E CHARACTERISTICS AYIELD 

2s2t1. ErrediXn &XA1ILYi . 

Amongst the factors responsible for the growth of 

plant, nitrogen could be next only to moisture in limiting 



maize production on most soils. Long (1953) found that 

application of 170 kg N/he. produced 67.5 q/he. of maize and 

with each additional application the yield increased by 27 kg, 

which is considered to be optimum return. (rents and Chandler 

(1954) in North Carolina, reported general range of nitrogen 

response to each kg of nitrogen producing 29.9 kg maize/ha. 

whereas the optimum economic dose was found to be 134.5 kg N/ha. 

Laird 	Al (1954) from central Mexico reported that 

out of 177 fertilizer trials 73.4 per cent responded to nitrogen, 

35.6 per cent to phosphate and only 2.3 per cent to potash, 

which indicate that nitrogen was most important factor in 

maize manuring. Vists 2,&1 (1964) observed that only the 

applied nitrogen increasel grain yields significantly. Galves 

lt . (1958) in Phillippines reported that optimum yields were 

obtained from 45-90 kg nitrogen per hectare in three locations. 

Verma & Sharma (1958) reviewing their experiments found 

significant increase in maize yield with increasing levels of 

nitrogen application upto a dose of 60 lb N/acre. Similarly 

Rai (1961) found that maize grain and straw yield increased 

with increasing nitrogen doses upto 88 lbs nitrogen per feddan 

at Tozi, Sudan. Federico (1960) reported that grain yield 

increased with increasing dose of nitrogen upto 200 kg N/ha. 

Anonymous (1963) reported that the results of experiments 

conducted under coordinated maize breeding scheme at different 

stations in India revealed that the highest yield performance 

could be achieved by using about 200 kg N/ha. However, 



Caput& (1962) recommended a dose of 80-120 kg N/ha for higher 

yields of maize in Switzerland. Human (1963) in Pretoria, 

south Africa found that grain yields were increased by 

application of nitrogen and phosphorus. 

Haeringen (1985) in Queensland reported that the 

response to nitrogen was obtained upto 225 kg/ha, and the 

yields were 6.8 to 31.7 q/ha. tbolani and Hukkeri (1965) found 

that 100 and 150 kg h/ha increased the grain yield by about 16 

and 24 per cent over 50 kg N/ha. Singh Al Al (1965) reported 

highest yield of grain and stover were observed at 201.8 kg N/ha 

which was significantly superior over other treatments and 

gave an increase of 318 per cant over control. Batra (1968) 

found that nitrogen responded from 67 to 202 kg N/ha and 

increased the grain yield both of hybrid as well as of local 

varieties of maize. Goydani and Singh (1968) reported that 

grain yields increased from 25.53 to 35.21 q/ha. by increasing 

nitrogen levels from 100 to 200 kg/ha. Sharma and Gupta (1968) 

have shown average yields increased significantly as the rates 

of nitrogen increased from 0 to 100 kg h/ha but there was no 

significant increase at 150 to 200 kg N/ha. Sirbu gt Al (1968) 

found that application of nitrogen fertilizer resulted in mean 

increase yield by 9-11 per cent over the control. 

Alvord (1969) reported that with the increase in 

nitrogen levels the grain yield also increases simultaneously. 

Gaur 	(1969) while studying the effects of nitrogen levels 



on hybrid Oanga 101 maize, found that application of 46 and 

90 kg h/ha gave yields of 16.34 and 26.27 Q/ha. respectively 

compared with 8.22 from control plots. Thar* waa however no 

further increase in yield by increasing the nitrogen dose to 

135 kg/ha. Thitipoca and Firth (1970) found that 200-240 

kg b/ha. gave higher grain yield, but the optimum economic 

dose was 50 kg h/ha. Singh and Saroha (1970) found that 

application of 60 kg h/ha gave significant higher yield of 

grain and stover over 40 kg b/ha. Verna and Singh (1970) 

found that grain yield was significantly increased with 

application of 150 kg b/ha. The maximum response to nitrogen 

(24.8 kg grain per kg b/ha) was obtained with first dose of 

nitrogen (50 kg b/ha). The response at 100 and 150 kg h/ha 

decreased to 19 and 14 kg grain per kg. of added nitrogen 

respectively. 

bapna and Trivedi (1971) reported that increasing 

levels of nitrogen to 75,150 & 225 kg/ha, increased the grain 

yield significantly over control. The per cent increase being; 

19.9, 23.2 and 22.6 (q/ha), and 23.6, 27.3, and 32.9(gm/plant), 

respectively, over control. However difference between them 

were not significant. Hindayala g~, a& (1971) reported that 

50 lb h/ac. gave higher yields than control. There was no 

significant difference between 50 and 100 lb b/ac. Pathak 

gt jqj, (1971) reported that increasing levels of nitrogen 

fertilization has increased the yield and showed a significant 



positive oorrelatia.. 	umball (1971) obtained significant 

increase in the yic-li o~' vrain and stover due to applioaticn 

of nitrogen. Nandloi , &1 (1972) found that application of 

nitrogen at the rate of 240 kg/ha was eoononioal and it gave 

a net profit of over b.2000/ha. Panwar and Singh (1972) 

studied the response of nitrogen on maize for two years and 

concluded that yield increases by increase in rate of 

applied nitrogen. Shukla (1972) reported that corn responded 

upto 180 kg/ha. Sinha and Umar (1972) indicated that the 

yield of 'Jaunpur' maize increased with nitrogen application 

upto 160 kg/ha. but decreased at 200 kg N/ha. Tiwari , SL 

(1973) reported that application of 150 kg T/ba was significantly 

superior to 75 kg N/ha. Singh gj,. 	(1975) found a linear 

response to application of nitrogen upto 120 kg N/ha in maize. 

Nitrogen application increased gross returns of '!.486 from 

40 kg N/ha to °+.836 by the application of 120 kg N/ha. 

2s2s2 - y Qt_4n ear size and mbar 

In maize more number of cobs per plant or their 

size are factors which determine higher grain production 

unlike other crops. Crowther gI Al (1937) found that 

manuring markedly increased the weight of grain per cob 

especially at close spacing in Egypt. Thomas (1956) indicated 

that the average weight of ear was not significantly affected 

by additional of nitrogen. El-Eindi (1965) found that each 

successive increase in nitrogen level increased the grain 
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yield per cob significantly upto 180 kg M/ha. Alvord (1969) 

has shown that by increasing the nitrogen level grain per cob 

also increased. Rajput :t g. (1970) reported that increase 

in the rates of applied nitrogen were accompanied by linear 

increase in number of grain per cob. Tiwari 11 Al (1970) 

found that with al ae hybrid 'Gangs' 101, applies nitrogen 

increased the number of grains per cob. 

In conclusion, Soubies and others 1956 in Toulouse 

France; Strang and Brone 1959 in Australia; Brensing and 

Harper 1960 in Oklahoma; Rai 1961 in Sudan, Nair 1962 in India 

and Tiwari •j,, j 1970, have reported that the number of cobs 

per plant, average number of grains per cob, length and weight 

of cob were favourably affected by application of nitrogen in 

most soils. 

EFF 	ON FNNIC ENCY INDEX 

Grain to stover ratio is the efficiency of plants 

in grain production. Crowther It gi (1937) in Egypt also 

supported this view. They revealed that the grain to stover 

ratio i.e. the efficiency of the plants in grain production 

was increased by nitrogenous manuring. These results indicate 

that stover yields were increased by nitrogen fertilization, 

but the amount of the increase was lower than the increase in 

grain yield. Krantz and Chandler (1954) observed that the 

use of nitrogen increased grain yields three or four times as 



much as stover weight at two locatioaa. In both experiments 

the stover grain ratio was nearest at the highest nitrogen 

levels. Ral (1961) in Sudan observed that the applicati,r. 

of 0 to 103 kg ?1/ha. widened the ratio from 0.435 to 0.757. 

El-Hindi (1965) found that applioation of nit r' 	fr,3s 75 to 

150 kg N/ha increased the efficiency index. 

Z"KI-T 0!i TwT-IQW:T Ot' GM_I 

Test weight is one .. the 	)pot t t; ccr trLut5 t. 

directly to the final yield. Lng gt, j (1956) in Illionois 

found that the average weight per grain was mostly influenced 

by soil fertility level. Similarly Strang and Brone (19 

in Australia; Rai (1961) in Sudan; Nair (1962) in Inlia 

reported that thousand grain weight was increased with 

increasing nitrogen application on the soil. Singh (1'34) 

also recommended that nitrogen and phosphorus increased the 

test-weight. E1-hindi (1965) found that application of 

nitrogen upto 150 kg/ha significantly increased the test 

weight, but further increase in nitrogen level did not 

respond appreciably. Singh (1967) observed that with incronse 

in levels of nitrogen from 0 to 1.34.5 kg h/ha, there was 

increase in grain weight. Rajpur et  .l (1970) and Tiwari gt al 

(1970) found that nitrogen application increased thousand grain 

weight. 

2t2 - TIidi? Ql' NITIJOGliD: Ak'YLICATION 

Nitrogen is a highly soluble major plant nutrients. 



Full application of higher dose of nitrogen at a time may 

result in leaching and may also be utilized by plant as a 

luxury consusption in earlier stage of plant growth. Heaoe 

under intensive production of food grains application of 

optimum dose of nitrogen by suitable method at proper stages 

of plant growth is of prize importance in efficient 

utilization of fertilizers under present situation of 

fertilizer crisis and their higher cost. 

2z211 - ____S"rOvth 
Number of ii vestigstioms have been directed towards 

deter~pining the best time to apply nitrogen Pitts ,Ll, Al 1946; 

Lang, 1946; Robertson and Ohloroggs, 1952; Rhoades and Lawrey, 

1954 reported that other than providing a few pounds of 

nitrogen positionally available to the small plant, the major 

applications should be made when the nitrogen requirement of 

the plant becomes high. Thus nitrogen applied as side dressing 

when the corn is 2-3 ft tall has generally proved more effective 

than either earlier or later applications. Nitrogen applied 

at tasselling was found to be late to meet the requirements of 

the plant during the period of rapid vegetative growth. 

[£umphery and Harris (1956) reported that on low 

productivity soil, time of nitrogen application (at planting 

time or side dressed when maize was 20-36 inches high) had 

little influence on the yield of maize. Corby (1957) reported 

that most of the nitrogen should be applied 5 weeks after 
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planting and the rest at planting and tasselling. Tilo (1957) 

found it better to apply the fertilizer at sowing and 2 weeks 

after sowing as practiced in the vet season. 	Vasilin and 

Davidesen (1959) found that best time of applying nitrogen for 

irrigated maize was in three instalments viz, lit during 

tillage, before sowing 2nd when the third leaf appeared; and 

3rd when the male Inflorescence appearei. Laird and Lisarranga 

(1959) in seven out of ten trials observed that applying half 

of the nitrogen at sowing and half as a side dressing at the 

time of last weeding was more effective than applying full 

dose at sowing. Gautzm I, Al (1964) reported that higher 
efficiency of nitrogen fertilization to maize is achieved by 

applying the total quantity of nitrogen in three split i.e. 

at planting at knee high stage and at tasselling over single 

application of nitrogen at planting. 

stanisavlievic (1969) reported that nitrogen should 

be applied to maize at 40-60 kg N/ha at sowing and 40-60 kg N/ha 

subsequently in one or two top dressings. Gass (1972) studied 

that nitrogen fertilizers applied as a side dressing immediately 

before or during the period of optimum nitrogen uptake and leaf 

development (5-7 weeks after emergence), was generally more 

efficient than earlier or later applications. Tiwari 

(1973) found that the application of nitrogen in two splits 

i.e. 1/5 at planting + 4/5 at 30 days after planting at knee 

high stage was superior over the presently recommended practice 
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of two splits 1/3 + 2/3 or three splits, between 30 and 40 

days after planting. 

212f2 - Eff pt on YiejA 

Qoor (1963) could also obtain the highest yield of 

grain when application of ammonium sulphate was split (usually 

equal) into two dressings which were applied 0.3 we 	after 

sowing and again at 3-8 weeks after sowing. Shubeok and 

Caldwell (1955) reported that when plants were 2 feet high, 

one application of 15 lb. of side dress*+ nitrogen on silty 

clay loam soil was as effective in increasing yield and ear 

size as 30 lb. nitrogen split into two applications. Pronin 

and Afanas'ev (1960) showed that the nutrients supplied at 

4th leaf stage produced the highest grain yield 3560 kg/ha and 

they suggested that if fertilizers are given at 7-8 leaf stage, 

they should be placed at a distance of 30 cm from the crop row. 

Fayemi (1968) reported from a field trial at Njala, 

Sierra Leone, in which 80 lb N/ac. was given to maize (a) at 

sowing, (b) one month after sowing, (c) two month after sowing 

(d) as two equal split dressing at sowing and (e) 1,2 and 3 

month after sowing. Yields of cobs and stover were higher 

with (b), (c), (d) and (e) than with single application at 

sowing (a) and control. Goydani and Singh (1968) obtained 

higher yields from applying nitrogen in 3 split dressing (at 

sowing, at knee high stage and at tasselling, than applying 

nitrogen in a single (at sowing) or two split dressing (at 
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sowing and at the knee high stage). Stolmenov (1968) reported 

that highest yields of grain were obtained when nitrogen 

fertilizer was applie1  at 5-6 leaf stage. 

Alvord (1969) reported that the best results were 

obtained by applying two-thirds of the top-dressing at four 

weeks after planting and the remaining one-third at eight 

weeks, except where the total anount of applied nitrogen 

exceeded 190. lb ti/ac. In the later case, significantly 

higher yields were obtained when the top-dressing was made 

in three equal amounts at four, eight and 12 weeks after 

planting. 0aur Al gL (1969) observed that nitrogen applied 

in three dressing at sowing, at knee high stage and at 

tasselling gave higher yield (27.13 q/ha) than when applied 

in two dressing (23.44 q/ha) or in a single-dressing at 

sowing (18.69 q/ha). Shukla and Wassay (1970) reported 

higher grain yields (5.66 t/ha) resulted from the application 

of 112 kg ti/ha in three-split dressing at sowing at knee high 

stage and at tasselling than two split dressing at sowing and 

at knee stage (4.5 t/ha) or in a single-dressing at sowing 

(4.5 t/ha), Hindayala gt gl (1971) found thrtt all combination 

of 0.50 or 100 lb ti/ac. applied in two split dose, 25;' at 

sowing and 75;0 at 4 weeks after sowing. 50 kg ti/ac. gave higher 

grain yield, over control but there was no significant difference 

between 50 and 100 lb ti/ac rates. Glenn and Dhanyadee (1971) 

found that the highest yield was recorded by the split 
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application in two doses 50 lb at sowing and 160 lb s/ao as 

a side dressing gave (133-149 bu.grain/aoJ compared with 

(74 bu grain/ac.) when no nitrogen was applied. Srivastava 

Aj (1971) compared the different times of nitrogen 

application and found three equal split applicatior, of 

nitrogen yielded highest grain (30.44 g/ha). 

Kashird (1972) found that nitrogen at the rate of 

0, 100 and 200 kg/ha, 2/3 of which was applied at planting 

time and 1/3 when corn was about 30-40 days increased the 

yields of stover and grain significantly over control. Mandloi 

ja 11 (1972) reported that split dressing, 33 per cent at sowing 

and 67 per cent as a top dressing, increased the grain yield. 

Miller g~,A& (1975) found application of nitrogen from 4 to 6 

weeks after sowing was nearly as good as or superior to those 

obtained from nitrogen applied at planting. 

The findings of all the above workers indicate 

universal and consistent response of nitrogen on maize crop 

and on its different vegetative and reproductive characters 

including the final yield. Hence an experiment was conducted 

at the college of Agriculture farm Indore to collect more 

information on nutritional aspects using newly envolved 

composite 'Chandan Makka-,1' on the medium black cotton soils 

of the =lalwa Platue. 

•MM 



MATERIALS & METHODS 



CHAPTER - III 

A emperiment was conducted at Jawaharlal Nehru 

Krishi Vishwa VidyalaYa+ 
Agriculture College Farm, Indore 

"To study the response 
of cosposite Mize ( 	U.L . 	h.) 

to levels and time of 
application of nitrogen under the 

agroclimatic conditions of Malwa Plateau. 

The experimental study was carried out with the 

following objects in view= 

1. To find out the optimum level and time of 

application of nitrogen. 

2. 
To schedule proper time of nitrogen application 

i.e. whether to apply full dose of nitrogen in 

a single application at planting or to split it 

into two or three doses and apply at different 

stages of growth. 

3. To determine economic optimum level of nitrogen. 

1.  Zperimental -s  5 

The experiment was conducted in a typical medium 

heavy black cotton soil in field Eo.31 of 'b' block of 



Agriculture college, farm Indore. The topography of the 

field was uniform. 

The soil of the experimental field is typical 

medium heavy black Cotton soil of Malwa Plateau. Soil samples 

from 0-9 inches depth were taken from various spots randomly 

from the experimental area before laying out the experiment 

and a composite sample was made. The composite sample was 

analysed. The result of the analyses are as unders 

Hschla 	_II.4~IImi i99 

Constituent Percentage 

Band 22.84% 

Silt 36.73% 

Clay 40.36% 

Zemical ScQM211L~4II 

Available nitrogen 220.0 kg/ha. 

Available phosphate 20.6 kg/ha. 

Available potash 810.0 kg/ha. 

Soil p11 7.0 

Electrical conductivity 0.3 mm hos/cum 

Organic carbon percentage 0.3 

3. 	ppip ~ietory o #~~Seld: 

The cropping history of the experimental field 
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for the last four years is presented below 

Year 
	

Tharif 	 Rabi 

1971-72 

1972-73 

1973-74 

1974-75 

1975-76 

4. ;,jimatic g iitiont 

Maise 	 meat 

Soybean 	 Wheat 

Hong & fodder Jovar 	Obeat 

Fallow 	 'Wheat 

Maise (experiments) 	heat 

Indore is situated in the south western Madhya 

Pradesh having a latitude of 220-43 N and longitude of 

750-56 B with altitude of 555.7 meters above mean sea level 

in the Malwa Plateau, thus having a Jtropical climate. 

The meteorological data for the crop season 

showing monthly maximum and minimum temperature, rainfall, 

relative humidity percentage and hours of bright sunshine 

per day is presented belows 



Matwrolo(iaal data reeordsd at Indor. tars during 
the crop sessvn of 1070 

Period 	Rainfall Jo.of Tssper- Ca R. ..e'l1rs.of 
in an 	rainy ature Mini. % 	sunshine 

days a". 	 per day 

J%e 4-10 7.9 1 35.4 23.9 71 9.5 

11-17 10.9 1 39.1 26.2 64 7.4 

18-24 67.4 6 32.8 22.9 83 4.9 

25-1 	July 141.0 7 30.8 22.2 92 6.5 

July 2-8 85.6 6 30.3 22.5 87 4.9 

9-15 53.4 5 28.8 20.8 95 0.9 

16-22 29.6 6 27.4 21.8 93 2.4 

23-29 2.3 1 30.3 22.6 85 5.6 

30-5 	Aug. 28.1 6 29.8 22.7 91 2.4 

Aug. 6.12 113.9 7 26.7 22.1 97 1.2 

13-19 218.7 5 26.7 21.8 95 1.6 

20-26 19.2 6 27.4 21.0 94 3.8 

27-2 Sept. 145.9 6 29.4 21.8 96 3.9 

Sept. 3-9 83.5 6 27.3 21.5 93 1.8 

10-16 282.2 6 25.8 20.0 93 3.5 

17-23 0.0 1 30.4 20.9 84 9.2 

24-30 9.4 4 30.8 21.0 86 6.0 

Oct. (1-7) 10.6 3 29.6 29.9 91 7.3 

(8-14) 2.3 2 31.2 20.5 87 8.5 

Total: 1301.9 mm  

+ Relative Humidity. 

20 
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It is clear from the above data that the temperature 

was almost normal, but the relative humidity was higher than 

normal and the rainfall was rather abnormal. It rained on 28 

days out of 31 in August, which coincided with grand period of 

growth. The hours of sunshine were also much below standard 

requirement. 

5. Plant- clriAJ. t 
'a&4iil ) ka-3' a composite variety evolved by 

J.W.K.V.V. breeding station thindwara was selected for the 

experimcr. it normally produces two cobs per plant. The 

grains are hnr( and orange in colour. It matures in 85-95 

days, average grain yield is 40-45 q/ha. 

6. T.slat~QU' 
The following two factors with all possible 

oosibinations were included as treatments in this experiment 

as mentioned below& 

6 i 1. _42jaa- oLA11.T29M 1 
80 kg nitrogen per hectare 

fig. 
N1 

120 kg nitrogen per hectare N2 

160 kg nitrogen per hectare N3 

6 *2. U~95_of ni 	°9-§n-- P ~tl~on s 	 Smbol 

r'ull dose at sowing. 	 So 

2/3 + 1/3 (2/3 at sowing+1/3 at knee 	S1 
high stage. 

1/3+2/3(1/3 at sowing+2/3 at knee high stage.S2 

at 
	)
t knee high 

stag© 	3 tt 	S 	 S3 

1/544/5(1/5 at sowing+4/5 at knee hih 
	54 
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i-itrocen in appli<i in the respective treatments 

in the fora of ammonium sulphate. A uniform dose of phosphate 

in the form of single superphosphate It of 80 kg/ha and potash 

@ of 50 kg/ha in the form of gIutiato of potub, respectively, 

vu applied at the time of sowing to all the plots. 

7. Lr out wd-at'rdt1nai diiiis 
The plan of lay out is given in Fig. (1). 

DsALm: 	Factorial randosdsed block design. 

po. of treatments: 3x5 ■ 15+1 (an absolute control) • 18 

AA2IInWLOQ' 4 
Flo of nlat<s 4 x 16 . 64 
Ptnt life: 	Gross : 6 x 4.80 w 28.80 square mtves. 

Net 	s 4.80 x 3.60 a 17.28 square metres. 

No. Q~ L 4s Gross plot 	- 8 

Net plot 	a 6 

60 x 30 centimeters 

Varietvt 	Chandan Makka - 3 

8. ,~Ot604337.8-SL~Ii].,,••i1 oneo31~ _ 

pr e-AQJd,1t1C~R$I1it14f~' 

After receiving two three showers when the soil 

came into condition it was given one harrowing, followed by 

discing and a final planking to level it properly, before 

laying
-out and marking the treatment plots. 

9.  
Weighed quantity of the three fertilizers i.e. 



.Q~ 

Fig. I. 
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aamonium sulphate, single sup.rphoaphete and auriate of 

potash were idxed and placed about 8 an deep in paws 

60 cros apart made by drill and covered. 

10. 8,lyg: 

The ' &Odin i~3' variety was selected for 

sowing. 

10:1 - ktm_4 treatment : 

The seed were treated with Agroson O.F., at the 

rate of 2.5 ga✓kg of seed against seed borne diseases. 

11. SQw nL : 

Seed was hand dibbled Lam' two seed per point 30 ems 

apart and covorc -1, thus r!aintaftirg a uniform pIa* 	1J. 

11:1 - 	_P9St~~o?glflZ.QQeU~n9.: 

The schedule of sowing and post sowing operations 

are given below: 
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__or aodL{g and post sowj~_oyltural operation 

9 	rati.Q .j .jcular. __tea 

Sowin Sowing was done by the dibbling 
method as stated above. 28-3-75 

go LUJIU. It was done one week after 
sowing when ever regained. 4-7-75 

Hand weeding was done as and when 
required to keep the crop free of 14-7-75 
weeds. 

HORULs It was done by bullock and rotary 
harrow. 15-7-75 

IhSpmli&: It was done by pulling out extra 
seedlings. 17-7-75 

Control o 0.75"' granules thiodan applied 
i in whorl h of two to three granules. 19-7-75 

0=rP]. o 0.75% spray thiodan @ 300 litres 
~segta, per hectare. 26-7-75 

~Qltro11 0.75% spray thiodan spray @ 300 
of 	elect: litres per hectare. 17-8-75 

Too dressijg On both sides of plant rows, it 
2r-A-WA 	U% was placed by the help of hand, 

- At knee high stage 18-7-75 

- At tasselling stage 2.2-8-75 

1L4Xy_e; injg: It was done by sickle. 11-10-75 

12-10-75 

2hgl11na: It was done by hand sheller. 16-10-75 

ahting: It was done by beam balane 17-10-75 

12. Methodg,: 

Observations on growth, development and yield were 

recorded during the course of present investigation to study 

the various characters as under: 



12 11  - 1tnovtM  a rc44n  : 

Field observations on growth were taken on five 

plants in each plot out of the different rows selected 

randomly and labelled. The growth studies were made by 

measuring the height, number of green leaves per plant at 

lb days interval starting from 20 days after sowing. 

12:111 - eLnt oaoulatiao: 

After gapfiiling, weeding and thinning was done 

to keep uniform spacing 30 an between the plants one initial 

population count and a final count was taken at harvest. 

12:1:2 - lieipht: 

Height of the five selected plants was measured in 

cm. from the base of the stem to the last leaf Juncture (or 

to the base of the upper-most fully-opened leaf). 

12:1:3 - 	o 	een leaves: 

The number of green leaves on every tagged plant 

were counted and recorded at 15 days interval. The leaves 

having more than 50" green area to fully emerged leaf were 

taken as green leaves. 

12:2 - Devo meal stud#$g: 

12:211 - Sra1n..tQ .A.t over AUQ: 

It was worked out by dividing the total weight of 



grains by the total weight of stover per plot. 

12+3 - Lt k4 studies 

12+3x1- Li[th o e2b s 

The length of cob was measure in on. from the 

base of the cob to the tip of the cob. 

123382 - girth of gods 

The girth of cob was measured in cm. from the 

centre of the cob. 

12$333 - 	'_Qt.z4ws per eob: 

The number of rows per cob were counted and. 

recorded. 

12s3s4 - Grain yield oar plant: 

The five plants which were tagged for growth 

observations were harvested separately, by dividing their 

yields by five, per plant yield was worked out. 

12:3s5 - S 	kJ4e~Btt..ueF_1?~F ?Sc 

After removing the cobs, the five tagged plants 

were harvested and weighed, by dividing their weight by five, 

per plant weight was worked out. 

2f 



12'3 s6 - Tat weight of grain: 

Thousand grains were counted from the fire tatted 

plants of each plots and weighed. 

12:317 -¢rain 9isl4 der hectare: 

After e6n drying, the maize cob were shellei with 

the help of hand Sheller and the grains were cleaned free of 

chaff and weighei. From plot wise data, the grain yield in 

quintal per hectare was calculated. Stover  were also weighed to 

work out the grain stover ratio. 

123=8 - 1t.a11`wield_Rer heetarel 

The stalks without cobs were out from the ground 

surface with the help of sickles and the entire of net plot 

stalk was weighed by spring balance after complete sundrying. 

From plot wise-data the stalk yield in quintal per hectare 

was calculated. 

13 - Methoda  of statigtj&gZ.wy],ypLn: 

The data were put to the analysis of variance, as 

suggested by Yates (1935). The Tables for the analysis of 

variance of experimental data are presented in appendix. 
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8kelatm anatvsi_i of •arj„=. Tibia 

S.No. Sonc• of variance. Degrees Sum of Keansum Obser- Table 

	

of 	square of 	ved F value 
fresdoa 	square. 

	

1. 	Block 	 3 

	

2. 	Treatments 	 15 

a) Nitrogen 	 2 
b) Time of V appli- 

cation 	4 
o) Nitrogen Vs no 

nitrogen 	1 

d) ) 	combination 	8 

	

3. 	Error 	 46 

Totals 	 63 

The interpretation of result is based on the (F) 

test. The critical difference was workedout by using equation 

given by Panic and Sukhatme (1967). 

To compare the nitrogen levels with no nitrogen, 

treatments pooled least significant difference was worked out. 

To find out the least significant difference in this case 

standard error of difference was worked out as given below: 

1. For N leve],g, Vs no nitroe~: 

S. E. d. 	= ±1 	___0 sAu X9 + .EMMS 

C.D. at 5% 	= S.E.d x Table value 't' at 5n 

C.D. at 1% 	= S.E.d x Table value of 't' at 1% 

28 . 
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2. For AN level maansi  : 

8.E... 	• * /  

C.'. at b% 	■ 8.E.m z (t) z /2 

C.D. at 1% 	■ S.B.■ x (t) x /2 

3. $t tic. 2 p➢.11lgII. av zAI 

8.Em. 	s 3 /  Error saan aquui* 
12 

C.D. at 5% 	. S.Em z / 2 x Table value of (t) at 5% (9) 

C.D. at 1 	s 3.Em z / x Table value of 't' at I%. 

4.  For N  T  ltiteraatiop metes 

S.Ei 	 a 3 /Error means square  
4 

C.D. at 5% 	a S.Ew x (t) x /2 

C.D. at 1% 	. S.Em x (t) x /2 

r0• 



RESULTS & DISCUSSION 



CCHAPTER - iy 

The present investigations were carried out at 

College of Agriculture fare, Indore during j(ti 	1975 "To 

study the response of composite maize ( 	MM ,7 .) to levels 

of nitrogen and time of application under the agroolimatic 

conditions of )1alwa Plateau". 

Analysis of variance technique was adoptei for finding 

out the differenc,-::. among various treatments. The findings are 

discussed below+ 

1,  WLATUA_4V THE CROP 

Maize is known to be one of the sensitive crops to 

changes in environmental and soil conditions. The moisture 

supply, sunshine and temperature constitute the main limiting 

factors in its growth and production. The study of climatological 

data reported in previous chapter would indicate that distribution 

of rainfall was not uniform. Continuous rains in the early stages 

affected the normal growth and development of the crop and the 

rains during flowering resulted in poor grain setting because of 

washing of pollen grains which was ultimately reflected in the 

relatively low overall yield during this year. 

The weather data indicates that in the month of June 

total rainr'all was 202.1 mm. During July the total rainfall 



ai 

was less than normal (185.7 ma). The weather condition during 

the month of August were rather extreme. &tire August remained 

cloudy and it rained for 28 days out of 31. The hours of bright 

sunshine were much less i.e. 2.8. There was heavy rain in the 

night of 4th August (176.8 mm) which resulted in temporary water-

logring in the experimental field. During September on fourth 

night there was again heavy shover (186.2 ma) which caused 

temporary water-logging, and again as 2nd October it rained 

(71.1 mm), thus the crop suffered temporary sets back of dater 

logging thrice. 

Briefly, the weather conditions for the duration of 

the crop were not favourable for good growth and development of 

the maize crop, particularly in the month of August which 

coincided with the grand period of growth. 

The weekly means of maximum and minimum temperatures, 

relative humidity, numbers of hours of bright sunshine and the 

total rainfall for the duration of the crop are presented 

graphically in fig. (2). 

2. YL_1NT PUPULATIUtd 

The plant population per plot was recorded at the 

time of harvesting of maize crop by counting the plants in each 

plot. Almost uniform stand was found in all the treatments. 

The data of the final plant population is presented in the 

Table - 1. 



rig. 2. 

WEATHER CONDITIONS FOR CROP DURATION 
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cn bin_atim sua T.!aJ 

Treatments on _ Dlicat Mean 
kg N/ha . 80 	S1 	s2 83 84 

N1 94.75 	96.60 	94.75 95.25 95.50 	94.55 

N2 94.50 	94.50 	95.25 95.00 94.75 	94.90 

N3 95.00 	94.50 	96.25 95.25 94.00 	96.30 

Control - 	- 	- - - 	94.75 

Mean: 94.75 	94.83 	95.08 95.16 94.75 

Nitrogen VS No N 	Nitrogen levels 	Time of N P&S combination 
Aulioaticn  

S.Ed a t 2.05 S.E.m a 3 0.58 f 0.75 S.E.a : ± 0.13 

C.D.at •5;~ i,. s. 	0.9. 	at 5''' 	L. r:.:'. N.s. 

The analysis of variance (Appendix Table 1) indicated 

that the treatments did not effect the plant population signifi-

cantly indicating that the plant population was uniform In all 

the treatments. 

3.  
3:1 ---gb9_Rl~`' 

plant height was recorded at various stages of 

growth. The first observation was taken 20 days after sowing 

and the subsequent observation ware recorded at 15 days 

interval. The mean plant height at various stages is summarized 

in Table 2 and is presented in fig. 3.) 



KS11ihti in em of plants at diffarant atai• of erovth 

8.No. Treatm.nt 20 35 50 65 80 95 

1.  14180 18.35 71.25 166.20 198.60 202.05 211.70 

2.  N1S1 18.10 71.00 178.15 205.15 208.00 210.50 

3.  N152 17.55 $9.40 167.55 198.90 200.90 204.60 

4.  X133 16.60 55.90 154.65 193.45 195.05 200.20 

5.  N154 16.00 51.90 156.80 183.85 185.65 188.60 

6.  N230 18.65 80.25 183.75 203.55 207.35 213.25 

7, N281 19.10 78.75 183.25 208.65 214.20 214.75 

8.  N2S2 18.05 69.35 176.80 203.85 209.40 216.00 

9.  N253 17.45 63.85 167.05 197.10 204.15 210.50 

10.  N2S4 17.45 55.15 161.60 192.35 200.10 206.80 

11.  NS 0 18.40 80.10 183.45 211.55 211.05 220.70 

12.  R3S1 18.55 76.45 182.85 208.90 211.05 215.20 

13.  N3S2 18.75 72.25 178.05 199.35 203.50 210,85 

14.  143S8 17.65 67.40 171.00 197.90 204.20 205.40 

15.  N3S4 16.55 55.40 152.00 193.10 198.75 209.25 

16.  control 8.95 30.80 95.200 131.05 163.25 168.35 

The increases in plant height eras maximum between 

35 to 65 days after sowing which represented the period of grand 

growth. The last observation of final height of plant at the 

time of harvesting was taken from base of the tassel in all the 

plots. The final plant height under different treatments is 



given in Table 3. 

TAbL. -_3 

Traataonts Time of I annlication (a) Near 
k` h/ha. s0 81 32 89 SO 

hl 211.70 210.50 204.60 200.20 188.60 203.12 

!,2 213.25 214.75 216.00 210.50 206.80 212.68 

1*3 220.70 215.20 210.85 205.40 209.25 212.68 

Control - - - - - 168.35 

Mean 215.22 213.48 210.48 205.36 201.55 

itQ.gt_1a 	bit ro¢en level 
	

flu_QL1 	NxS a mb i at i 

S.E.d s 3 6.6 	S.E.m : ± 2.69 
	3.47 	S.E.M. : 3 6.0 

C.D at 5% 13.3 	C.D.at 5% = 7.68 
	9.90 	 N.S. 

C.D.at 1% 17.6 	 - 

3;].:]. - 	.SSS_8f Kll ~A~ eyels 

The mean plant height shows a range from 163.35 to 

220.70 cm in various treatments. The differences in plant height 

among different treatments at harvesting were found to be 

significant both for time of application and nitrogen levels 

(Appendix Table 2). The application of nitrogen in general 

resulted in increased plant height over control. Increasing 

levels of nitrogen increased plant height at all stages of crop 

growth. The maximum height of 220.70 cm and an increase of 

52.35 over control was recorded from N390 (160 kg h/ha full at 



sowing) treatment. 80 kg N/ha. gave an increase of above 

35 on as compared to control. Further increase of nitrogen 

levels upto 120 kg N/ha. resulted in a small increase 9.54 cm 

over 80 kg b/ha, but further increase from 120 to 160 kg A/ha 

did not result in any increase in height. The percentage 

increase at 80, 120 and 160 kg /ha were 20.65, 26.91 and 

26.92 per cent, respectively, over control. The result 

obtained is in conformity with that of Nair (1962). 

3+132 - hCLSQt.9t time of nitr.2gsn anmlicationz 

The analysis of variance indicated that the plant 

height varied significantly at different times of nitrogen 

application. Sipple application of nitrogen i.e. So and S1 

(2/3 + 1/3) gave significantly more plant height as compared 

to S4 (1/5 + 4/5 ) but do not differ with S2 & 33 and among 

themself, though there was a gradual reduction in the height 

as the proportion of basal application was decreasing. 

3:1:3  - Lf~~ ~~5~ffib 1A~?cl3tl z 

The mean sum of squares due to N x S interaction 

were not significant which indicates that the effect of 

nitrogen on plant height was uniform for all the times of 

application. 

3:2 — mfr pfP ei€faveS.~L-gl~alfa 

The number of green leaves were recorded at 15 days 

interval starting the first observation 20 days after sowing. 

fi 



The Jata an the average number of leaves at dlfferer,t stages 

of plant growth are presented in Table 4 and Pig. ( 3 ) 

TLLE-4 

Treatuunt 
- 

20 35 50 
e 

65 
- ..r ..._.~-►  

80 
°° - sr a .tea-:tea 

N1Sa 7.d 10.9 13.1 10.8 e.A 

P101 a,a 11.7 l3,8 12•O 718 

x'132 7.9 11.1 13.9 11.8 8.9 

N183 7.1 10.2 12.8 11.5 3.1 

N184 7.3 10.5 12.6 11.4 6.3 

N230 7.9 11.8 13.5 11.9 R.9 

N231 7.6 12.1 13.4 11.9 3.6 

Nags 7.8 11.8 13.9 11.8 6.8 

N2S3 7.7 11.1 13.2 11.9 6.7 

N2S4 8.1 11.0 13.2 12.1 7.1 

N330 8.2 12.5 13.6 12.5  7.2 

N3S1 7.8 11.5 13.5 11.9 3.8 

32 7.7 11.4 13.8 12.2 3.7 

N3S3 7.5 11.7 13.2 12.0 6.5 

r~34 7.3 10.5 12.8 12.1 3.3 

LON 6.2 9.1 9.9 8.9 5.2 

The data indicated that the production of leaves 

started rapidly in the early stages of growth and 20 days after 
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sowing 6-8 leaves were produced. There was a linear increase 

in the number of leaves and it was maximum at 50 days after 

sowing when number of leaves per plant varied from 9.9 to 13.9. 

After 50 days the average number of green leaves started 

declining and at harvest (95 days after sowing) were completely 

dry. 

The number of green leaves per plant at dough stage 

(80) days after sowing were statistically analysed and the mean 

number of leaves in various treatments are presented in Table 5. 

and Fig. (3) 	 TABLr~ 

)x9 combination aimegty tabs 

Treatments 	 Tim.N aA.Hg4 14FL 	 Mean 
kg N/ha 	SO 	81 	S2 	S3 	S4 

N1 	6.6 	7.5 	6.9 	6.1 	6.5 	6.66 

N2 	6.9 	6.6 	6.8 	6.7 	7.1 	6.83 

N3 	7.2 	6.8 	6.7 	6.5 	6.3 	6.72 

Control 	- 	- 	- 	- 	- 	5.20 

Mean 	6.90 6.81 6.83 6.44 	6.66 

N Vs No nitrogen Nitrogen levels 	,&of N_ 	NXS combination 

S.E.d 	= 3 0.22 S.E.m = t 0.14 	f 0.39 	± 0.67 

C.D.at 5^ = 0.44 	N.S.  

The analysis of variance revealed highly significant} 

differences in the mean number of green leaves per plant between 

the plots having nitrogen and no nitrogen (appendix Table 
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GROWTH 

,I Levels 	 Time of N Application 

Co, col 

	

60 	JY 

20 

20 35 50 65 80 95 20 35 50 65 60 95 20 35 6O 6s s0 96 

DAYS AFTFR PLANTING 

MEAN NO. OF LEAVES AT DIFFERENT STAGES OF GROWTF 

14 

12 

	

10 	 ~ 

4 

C ~ 
20 35 SO 65 80 20 35 60 65 90 20 35 60 65 60 

DAYS AFTER PLANTING 

LEGENC 

N1 . SO 
rr-i--r N2. S I 
---- N3.S2 
........ S3 
S's 	54.( 



3k 

could be attributed to the poor overall grrrth it control 

plots. However, among various levels of nitrogen and the tine 

of application the average number of leaves per plant were not 

significantly different. It is understandable. Since, moe 

the proper height is achieved thy average number of leaves is 

a genetic character and could not be expected to be influenced 

by the agronomic treatments. 

4. 	LjP}4KlilAL STUDIAS 

4 s 1 - Q 5jn to ■ t 	satJ.Q 

The data summarising the grain to stover ratio under 

different treatments are presented in Table 6. 

TLb L6 - 

~~co natiQl► a}amtn3ry Table 

Treatment 	_ Tim -9 h anolinat100 (a) 
	 Mean 

kg N/ha. 	s0 	S1 	3g 	S3 	S4 

N. 	3.93 	3.99 	4.21 	3.77 	3.75 	3.93 

N2 	3.90 4.04 4.30 4.49 4.18 4.18 

N3 	3.98 4.49 4.43 4.19 4.16 4.25 

Control 	- 	 3.41 

Mean~~ '94 4.18 4.31 4.15 4.03 

Nitrogen Vs oontrol. Nitrogen levels. gDTimiiof*i 	NaS 

S.E.d 	= 0.26 	S.E.m s : 0.11 	+ 0.14 	+ 0.24 

C. I). at 5% 	- 0.53 	 r;. s. 	L.;. 	T.. 3. 

C. D. at li% 	a 0.70 
The ratio varied between 3.41 to 4.49 with ph over alb 
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average of 4.3. 

41].i1 - $tf act of ni roean 1.y.1.1 

The analysis of variance indicated that the application 

of nitrogen increased grain to stover ratio over control (appendix 

Table 4), however the increases among various nitrogen levels were 

not significant. The highest grain to stover ratio of 4.49 was 

given by the treatments 1S3 (120 kg K/ha 1/3 + 1/3 + 1/3) and 

h381 (160 kg N/ha 2/3 + 1/3), but these were not statistically 

superior over other treatments. similar results with application 

of nitrogen have been reported earlier (:rowther 11 11 (1937). 

411 z2  - £ZLet t_9L_Lime of nitroeea a jfi.t1.5~ll: 

Although split application of nitrogen increased the 

grain to stover ratio linearly over the full dose of nitrogen 

application at sowing, however the differences between various 

time of application were not statistically significat;t. 

411+3 - ~fPect of egMLlgn: 

The combined effect of nitrogen levels and time of 

application was not found significant. 

b. ~ii111l~~ ~iTUDI2y~ 

5 s1 - length Of cob $ 

The length was measured in centimeters from the base 

to the tip of the cob. The average length of cob are presented 

in Table 7.Fig. (4). 
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cppthmatioW sumsury Table 

¶reatuent Ksaa 
kg h/ha 80 S1 82 53 94 

N1 18.8 17.7 18.5 17.8 18.4 17.85 

N2 18.6 18.7 19.7 18.3 19.5 18.98 

N3 19.8 19.4 20.2 18.7 19.6 19.57 

Control - - - - - 12.55 

Mean 18.41 18.64-19.51 18.26 19.18 

Nitrogen Vs control. Nitrogen levels. 

S.E.d 	■ 3 0.88 S.is.m . ± 0.36 

C.D. at 5% • 1.77 	s 1.03 

UU-9LH L x S 
AMUCAL.1Qfl S9M ivaLQ 

	

± 0.46 	± 0.80 

	

Y.J. 	 M 

C.D.at 1% * 2.35 	* 1.36  

511:1 - Rfttr~ltTOgenloYSla 

From table 7 above and analysis of variance (Appendix 

Table 4) indicated that the difference due to 	levels of 

nitrogen Vs no nitrogen was highly significant, indicating that 

the application of nitrogen resulted in an appreciable increase 

in cob length. Among the nitrogen levels 120 and 160 kg h/ha. 

caused signific1nt increase in length over 80 kg ::/ha, however 

the differences between 120 & 160 kg L/ha were not significant. 

The increase at 80, 120 & 160 kg 1\/ha over control were, 42.8, 

51.6 and 56.5 per cent, respectively. The above results are 

supported by Singh (1967) and Tiwary 11 ,al (1970). 
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511:2 - ffsat of ti,&O of nitrogen inalicati 

The time of application did not influence the length 

of the cob, since the variation due to time of fertilizer 

application were not significant. (Appendix Table 4). 

5z1a3 - Effect of eombin.itia: 

The interaction between nitrogen  

its applioati)n was found to be not significr.i.t. 

5s2 - Aj afa firth Rer_XhZ 

The measurement of the girth was made in cm. from the 

centre of the cob. The data on average girth of the cob are 

presented in Table 8. and Fig. (4). 

TABLE - 8 

I_ch iD Qfl-Qummiro Table 

Treatments 	T m. of 1 son U.ation  
kg N/ha. 	SO 	S1 	S2 	83 	S4 

N1 	13.7 	14.2 	14.4 	12.8 	14.1 	13.87 

p;2 	14.2 	14.3 	15.0 	14.4 	14.7 	14.56 

N3 	14.5 	14.5 	15.1 	14.8 	14.8 	14.75 

Control 	- 	- 	- 	- 	- 	12.37 

Mew --~~ 14.13 	14.36 14.94 13.95 14.56~̂ - 

Nitrogen Vs control. Nitrogen levels. Time of N 

- -- 	- 	- -- -_ 	A et o i . a omh ti gtj4t] 
g,i,d 	m 0.42 	S.E.m = r 0.17 	± 0.22 	± 0.39 

C.D.at 5% = 0.85 	 0.49 	N.S. 	1.S. 
C.D.at 15- = 1.12 	 0.65 	- 
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5:2+1 - tftsis.0-Qf. tiEE4ggC-leYsIa; 

The aralysis of variance indicates that the applicat-

im of nitrogen significantly incraasei the girth of the cob 

(Appendix Table 6). Aaong nitrogen levels, the ausisnm girth 

was obtained from 160 kg h/ha. level, however, it was not 

significantly superior than the 120 kg N/ha. The girth of cob 

was significantly more at both these levels when comp ared with 

the girth of cob at 80 kg N/ha. The percentage increases in 

99 I1 1 It thref iegel,l as nitrogen were }z:7( }a=i! jjA 

ie.o over eoniroi. reapeet~.veiy.  . 

O&Z*2 - 	-t of t].mX- _3t~ya5M scniksfisys 

The analysis of variance revealed that the time of 

nitrogen application did not influenos the Cob girth, si`nificantly, 

since the differences due to time of nitrogen application were not 

significant. The above results are in agreement with findings of 

Tiwary 9,~j (1970). 

51203 - ,JfXgZt.qj~ominat Q : 

The interaction of levels of nitrogen with the time 

of applicltior, was also not significant. 

5:3 - 1~lIBl7~r of roxs car ill 

The average number of grain rows per cob are 

presented in Table 9. and Fig. (4). 
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MiS co.ination sI mary Ta)J 

Treatments T.i . of N apnLati mean 
kg 1+/ha. 60 Sl 82 83 	84 

IFl 14.0 13.5 14.2 13.5 	13.5 	13.7 
N2 14.5 14.2 14.7 14.2 	14.5 	14.4 

N3 14.7 14.7 15.2 14.2 	14.5 	14.7 

Control - - - - 	- 	12.2 

Kean 14.4 14.1 14.7 14.0 	14.2 

Nitrogen Vs control. Nitrogen levels. lam_ 
* 	iaatisa 	gs~hinatiM 

S.i..d = t 0.44 B.E.® 	. F 0.17 ± 0.22 	± 0.38 

C.D.at 5`' a 	0.88 0.48 N.S. 	N.S. 

C.11.at 1% - 	1.17 0.64 - 

5 	- Meet of nitro zL- lLqIH; 

The data presented in Table 9 indicated that the 

application of nitrogen significantly increased the number of 

rows per cob over control. The increase due to nitrogen doses 

from 80 to 120 kg Wha significantly increased the number of 

rows, however further increase of nitrogen application from 

120 to 160 kg I./ha did not result in any significant increase. 

The results are in conformity with Brensing and Harper (1960), 

Rai (1961), hair (1962), Singh (1964), Singh (1967) and 

Tiwary &tJ (1970). 

5:3:2 - ksf es.-Qt tM2- -jtro¢en applications 

The data presented in table 9 revealed that the time 
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of nitrogen application did not influence the number of rows 

per cob. 

513t3 - Sffpct of nosiIlinations 

The nitrogen x time of its application Interaction 

vas not significant (Appendix Table 7). 

5s4 - Grain yield in gm ner~L~s 

The data on the yield of grain per plant are 

presented in Table 10 and are depicted in fig. ( 5 ) 

TAIL_- 10 

IxS apin&tiofl summary Tgy~ 

Treatments 
kg N/ha. 

- 	Time 
80 

of N anal cation Mean 
gl 32 83 84 

N1 83.9 93.6 107.8 89.0 98.1 94,48 

N2 103.0 107.3 120.4 103.7 114.3 109.74 

N3 105.1 114.2 124.8 106.5 118.1 113.74 

Control - - - - 38.5) 

Mean 97.33 105.03 117.66 99.73 110.16 

Nitrogen Vs control. Nitrogen levels. jmS Qf Ii .eomhia- 

S,t.d = ± 3.75 a.E.m 	= + 1.63 + 1.98 f 3.4 

C.D.at 5 = 	7.6 4.4 5.6  

C. D.at 1;! = 	10.00 5.9 7.5 

The overall average yield per plant was 101.79 gm and 

the yield per plant under different treatments varied from 

38.5 to 124.8 gel. 
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5t4*1 - Affeat of nl roes 1evela: 	 / 

From the above table it is evident that the 

application of nitrogen has appreciably increased grain weight 

per plant and the increase was highly significant over control. 

The rate of increase in per plant yield for every kg of added 

nitrogen was more from 0 to 80 kg 1+/ha, but it was considerably 

reluced when the dose was increased from 80 to 120 kg N/ha and 

from 120 to 160 kg N/ha. Among the levels of nitrogen the 

difference between 80 kg N/ha and 120 kg N/ha. were highly 

significant, however, the increase between 120 and 160 kg N/ha 

was statistically not significant. The percentage increase in 

grain at various nitrogen levels were 145.4, 185.0. and 195.4 

over control. The resi4 is obtained are in conformity of Rai 

(1961); Singh (1967) and Rajput ,',~,, $Z (1970). 

5i4 z2 - -x1m~2fJ1~t4g.en an llG on: 

Highly significant differences in grain yield per 

plant was observed among various tie 	of nitrogen application 

(Appendix Table 8). The highest grain yield per plant was 

obtained when nitrogen was applied in two splits (i.e. 1/3 as 

basal and 2/3 top dressing 30 days after sowing). Further 

reduction of dose at basal i.e. 2/3 + 1/3, 1/3 + 1/3 + 1/3 & 

1/5 + 4/5 resulted in reduced yield. The increase in S2 

(1/3 + 2/3) was 20.9% over no splitting (So). From these 

results it could be inferred that for maximum grain yield from 

nitrogen it should be applied in two split doses i.e. 1/3 at 

planting and 2/3 as top dressing, 30 days after sowing. 
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51413 - Effe t of co~binef,j ; 

Interaction between nitrogen levels and time of 

application was not significant. However all doses applied 

in two splits gave more yield and 1/3 + 2/3 giving maximum 

yield. 

5th - talc yield 1m g. per niaat 

The average yield of stalk per plant is presented 

in Table 11. and Pig. (5) 

~u 

fireatment _ l 8 Mean kg N/ha. 	s0 81 1 83 	84  

ttl 	147.5 134.4 	141.0 107.7 	109.5 	128.05 

N2 	152.0 144.7 	147.5 117.5 	117.5 	135.90 

N3 	155.7 150.0 	150.5 122.5 	123.0 	140.35 

control 	- - 	- - 	- 	61.25 

Mean 	151.75 
~ ~  143.0 	143.33 	115.91 	116.75 

Nitrogen Vs control. nitrogen levels. T1)Qe..9.g.,L 	I S 
-- Qn1btht.i.Qi 

S.E.d 	= + 3.88 S.E.m = 1.58 + 2.09 	± 3.54 

C.D.at 6% = 	4.98 = 2.85 3.58 	Id. S. 

C.D.at ly = 	6.60 = 3.78 4.87 	_ 

The average weight of stalk per plant was 130.17 gm 

which varied from 61.25 to 155.7 gm in different treatments. 
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5*5t1 - ftfect of n r3een 1eY.il.&c 

Analysis of variance revealed highly significant 

differences among various treatments for stalk yield (Appendix 

Table 9). jhe application of nitrogen resulted in significant 

inoreass in stalk yield. The highest stalk yield of 140.35 go 

per plant was recorded at 160 kg r/ha dose. All nitrogen levels 

80 - 120 and 160 kg wha resulted in significant increase in 

stalk yield at all the levels. The increases in stalk yield 

at 80, 120 and 160 kg /ha were, 109.0, 121.8 and 129.1 per cent, 

respectively, over control. The above results are in agreement 

with Rai (1961); Singh (1967) and RaJput Al Al (1970). 

8i5* 2 - tgct QL_time of nitroriw armlEiAv,L9Bs 

The split application of nitrogen resulted in 

significantly low stalk yield over the single application of 

nitrogen as basal. There was a gradual reduction as the 

proportion of basal was decreased in S1, S2 etc. The lowest 

stalk yield was recorded in S3 (1/3 + 1/3 + ]J3)and 34 

(1/5 + 4/5) treatments. 

55,3 - 	aft 9t si4➢1121Ta$11~ 

Interaction of nitrogen levels with time of 

application was not found significant. 

5:6 -  

Test weight is an indication of st,e and density of 

maize grain. The average test weight of grain under various 
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treatments are presented in Table 12. and Fig. (6) 

T 	38 

Treatments _ Tim _or n L L JL1 	 no= 
kg 1/ha 80 81 82 83 

N1 236.0 234.2 250.5 231.0 941.2 238.68 

N2 240.2 241.5 253.2 238.0 945.2 244.42 

y3  244.6 948.2 263.5 241.5 249.5 249.44 

Control - - - - - 170.00 

Mean 240.23 242.30 255.73 236.83 245.53 

Nitrogen Vs control. Nitrogen levels. Tice of N WL _ -_ 	_ cWnlicatbqQ•. r.Qabinatigyp 

S.E.d 	a 1 6.5 S.E.m - ± 2.85 3 3.42 + 5.91 

C.D. at 5% - 	13.1 7.56 9.76 1.s. 

C.D. at 1% = 	17.4 10.01 12.93 - 
The average weight of thousand grain. was 239.53 gm 

and it showed variation from 170.00 to 263.5 gm. 

5 :6 s1 - ,9.flect pg- Mogen vgls: 

The analysis of variance revealed that the test weight 

varied significantly among different treatments (appendix Table 12). 

A perusal  of Table 12 would reveal that the application of nitrogen 

at all the levels significantly increased the grain weight as 

compared to control. The highest grain weight was recorded at 

160 kg N/ha. However it was not significantly superior over 
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the 120 kg 1, /ha., similarly the test weight at 120 kg !+/ha, was 

not significantly superior than at 80 kg ?/ha. The results 

obtained are in conformity with those of Eb-Hindi (1965); 31ngh 

(1967); RaJput &t g, (1970) and Tivary g1, Al (1970). 

he er.-ilysis of v^rinr:ce in licated that the test 

weight was significantly influenced by the time of nitrogen 

application (Appendix Table 12). The highest grain weight was 

obtained when 1/3 nitrogen was supplied as basal and two(2/3 

third top dressed 30 days after sowing. The lowest test weight 

was obtained for S3 (1/3 + 1/3 + 1/3). However, it was not 

significantly different than other treatments, except S2. It is 

interesting to note that for yield also the treatments S2 was 

best, indicating that test weight is an important yield 

component in composite maize. 

6 ,1 s 3. 1S4CS_2Z.0 4mUv. t14B 

The interaction between nitrogen levels and time of 

its application was found not significant. 

5:7 - Gra'~la - r~-AM??t-°s„p_er_hectare: 

From plot wise data, the grain yield/ha was computed 

to study the over all effects of different treatments. The 

mean yield in q/ha. for various treatments is presented in 

Table 13. and Fig. (6) 
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TABLE - 13 

In 09M ination amary TabL 

Treatments 	 Timeof 1' aanlia to  ign  (a) 	 NOW 
kg N/ha 	8p 	81 	82 	83 	84 

JI1 

NQ  

Control 

33.1 

38.8 

41.2 

- 
N3 

 

36.6 	39.3 

41.1 	43.3 

44.E 	4G.9 

- 	- 

34.7 	37.0 	33008 

40.0 	44.2 	41.64 

48.6 	44.8 	43.82 

- 	- 	16.48 

Mean 37.50 40.26 	43.33 39.40 	41.80 

Nitrogen Vs oontrol. Nitrogen levels. TTiimme of ? 	NXS 

S.E.d a =0.775 S.E.m 	■ 20.308 30.398 	+0.217 

C.D.at 5% = 	1.50 0.88 1.14 	N.B. 

C.D.at 1% s 20.00 1.16 1.50 	- 

The average yield per hectare was 37.87 quintals per 

and hectare varied from 16.4 to 46.9 q/ha. for different 

treatments. 

5 s7 *1 - 	U.5 _41 .flit 	.1Z& 

From analysis of variance it was observed that the 

differences among the treatments were highly significant 

(Appendix Table 10). Comparison between control (no nitrogen) 

and different levels of nitrogen revealed that there was a 

sudden jump in yield from 0 to 80 kg N/ha. Thereafter the 

response for every kg of added nitrogen was low even though 

statistically significant improvement in yield was recorded 
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upto 160 kg Z~/ha. This is in confiradty with the results 

obtained from grain yield per plant. The percentage increase 

over control at 80, 120 and 160 kg N/ha were 119.3, 152.9 and 

186.8, respectively. 

Gimilar significant yield increases with application 

of nitrogen have been reported earlier by (Sharma and Oupta 

(1968); Gaur 2L 11 (1969); Verma and Singh (1970); Bapna and 

Trivedi (1971); Pathak at Al (1971), Srivastava gj Al (1971); 

Sumball (1971); Shukla (1972) and Tiwari A1 (1973). 

5i7i2 - &UErt.2S~i#,!"ueLtTorcn 3PD1J.U.9nc 

Tins of nitrogen application resulted in significant 

differences in the grain yield. As in case of grain yield/plant, 

in this case also S2 (1/3 + 2/3) gave significantly superior yield 

than others. All the treatments involving split application of 

nitrogen gave significantly superior yield than tingle 

application at planting. The superiority of ell the treatments 

involving split application of nitrogen over single dose at 

planting clearly demonstrated that considerable amount of nitrogen 

is lost during rainy season by leaching, washing. etc. The results 

are in conformity with Goor (1953); Alvord (1969); Hindayala(1971); 

Glenn and Dhanyadee (1971); Kashird (1972); I%ndloi et ai (1972) 

and Miller 	ski (197.5). 

5:6 s3 - 	get of~~? L L.fi1iL oL~ 

The nitrogerxtime of application (NxS) interaction was 
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not founU signaficant, indicating that at all the levels of 

nitrogen split application is beneficial. 

5i7 - stalk n 	ci in gulntalnar nsctaia: 

Stalk yield in q/ha was computed from plot vise 

data. 	Th• results are su aarised in Table 14.Fig. (6) 

T1.8 L.E - 	,j• 
j~„Qotbination .~y~,~1~T3h1!_ 

Treatments  Time of N annlatign (e) 	1 Mean 
kg S/ba. SO 	81 	82 	S3 	84 

` N1 78.12 	71.3]. 	66.98 	58.47 	66.98 68.44 

N2 87.75 	79.14 	78.35 	69.59 	70.31 76.63 

N3 88.96 	82.50 	82.92 	68.95 	72.90 79.25 

Control - 	- 	- 	- 	- 43.74 

Mean 84.94 	77.75 	75.42 	65.67 	72.80  

Nitrogen Vs control. Nitrogen levels. 		N 	N&g 
_ 	RDDli29~.!_0 l_ 	nt1 

g,g,g 	a ±2.47 	S.F..m = 3 1.00 	3 1.29 	f 2.25 

C.D.at 5N = 4.98 	 2.85 	3.68 	R.S. 

C.D.at 1i' = 6.60 	 3.78 	4.87 	- 

The average yield of stall: eras 73.02 q/ha. and 

varied from 46.74 to 88.96 q/ha. in different treatments. 

5:7:1 - Iff~ct of n t€Fl_~Y~~ 

Highly significant differences were observed in stalk 
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yield among various treatments (Appendix Table 11). The 

application of nitrogen significantly increased the stalk 

yield. A marked improvement of about 46.4% over control vu 

observed with 80 kg N/ha. Further increase in nitrogen upto 

120/kg Nha resulted in significant improvement in yield. 

Subsequent increase of dose from 120 to 160 kg N/ha did not 

result in significant improvement in stalk yield. Percentage 

increases in stover yield at three levels of nitrogen application 

were 46.4, 63.9 and 69.5 over control. The above results are 

supported by findings of Rai (1961); Singh and Saroha (1970) and 

Susball (1971). 

5;? ;2 - ~tfoat oL t ma of au.1 icati0fl 

Single application of nitrogen SO (full de at the 

time of sowing) gave significantly higher yield of stalk over 

double and triple split applioation. The three splits of 

nitrogen application (53) gave the 	yield or s 	when 

compared with other split applications. The differences among 

treatments involving t, +o split (G1j 
Sg, and 54) were not 

significant. 

5;73  - $ SG~a ~f _CQ~►  ~23L 1.11 

Interaction betcaeen nitrogen levels and time of 

application were not significant. 

6. 

The economics of different treatment has been 



oaloulatei at the foliovixg rates for different item. 

6:1 - coat of fartili:ara l 

Aa~aonium sulphate k. 120 per quintal 

Single superphosphate ti. 110.00 per quintal 

ltnriate of potash 	b. 130.00 per quintal 

6:2 - 
	 ieatian (nar tire) 

6 ,211 - a gjl annliti=' 
• 

6121'1:1 - pinnement of a!+oonit+~ etlehwta + sl3lia.4 

ate Nuniata 	Do j3• Five labour 

per day 	'b.3 per day). 

6;2.112 - 12R_AXl,iiE.g--of a®miuJfl,aulnhgt. • 

Two labour for each dressing. 

6:3 -UIe  

Grain - @ . 80.00 per quintal. 

Stalk - , r,'. 6.50 per quintal. 
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sr~st lcs. 	'. d 	razerA-1asli aad .Slaa..of aaa.j j 	ti2n ontroren 

Treatments   Value of IDctra Incas 
total expend- D/ha. 
produce itur. 
%./ha './ha 

1F180-(80 kg 11/ha full at saving) 3077.85 1194.40 1883.28 

b 8 	(80 k 	N/ha 2/3 at savinr + 1/3 3233.86 1218.70 1937.32 
1 

j- 
at 30 daysafter sowing. 

kgdh/haa1/3ratosow` 
sowing + 2/3 
	

3532.39 	1218.70 	2235.86 8182-(80 
   

at 
 h/haatosowing + 113 

	
3097.68 	1943.00 	1773.91 

N183-t0 kg days a1/3r 
at tasselling) 

W184-(80 kg N/ha 1/5 at sowing 4/5 	3328.39 	1218.70 	2031.86 
at 30 days after sowing. 

N280-(120 kg N/ha full at sowing) 	3538.62 	1434.33 	2104.29 

N281-(1200 gays aft/3 at sng +1/3 	
3723.27 	1458.63 	2964.64 

N282-(120 kg h/ha 1/3 at sowing + 2/3 	3883.92 	1458.63 	2425.29 
at 30 days after sowing) 

N283-(120 k 
	a fter /3w at sowing + 	

1/3 	3354.74 	1482.93 	2171.8)1 
30 0a k  
tasselling. 

0 	g30 
 h/ha 115 

 days 5fatrsowingg) 	
3922.70 	1458.63 	2464.07 

11284 (120 k 
4/5

N380-(130 kg b/ha full at sowing) 	3785.28 	1574.26 	2111.02 

N381-(160 kg h/ha 2/3 at sowing + 	3989.75 	1698.56 	2291.19 
1/3 at 30 days after sowing) 

N3S2-(160 kg 1./ha 1/3 at sowing + 	4208.06 	1698.56 	2509.50 
2/3 at 30 days after sowing) 

b3S3-(160 kg N/ha 1/3 at sowing + 	3787.22 	1722.86 	2064.36 
1/3 at 30 days after sowing + 
1/3 at tasselling) 

P:3S4-(160 kg b/ga 1/5 at sowing + 	3936.95 	1398.96 	2237.39 
4/5 at 30 days after sowing) 

Control 	 1569.07 	714.82 	854.85 

YW 	The results are summarised in Table 15, Fig. (6). 	~_- 
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YIELD OF GRAIN, STALK IN QUINTAL & ECONOMICS OF FERTILIZATION 
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2 reatment __ Uma of nit 	__ mean 
kg h/ha 	90 	S1 	S2 	33 	84 

N1 	1883.28 1937.32 2235.86 1773.91 2031.86 1972.44 

N2 	2104.29 2264.64 9425.29 2171.81 2464.07 2286.02 

N3 	2111.02 2291.19 2509.50 20,34.36 2237.39 2249.69 

mean 	2032.86 2164.38 2390.21 2003.36 2244.44 

The economics presented in Table 15 indicated that 

the dose of 120 kg h/ha gave 'x.2286.02 per hectare and the 

highest income as against 1972.44 and 2242.89 from 80 and 160 

kg N/ha. The rate of income per kg of nitrogen was high with 

80 kg  h/ha (i.e. ".123.27) than 120 (g. 95.25) and 160 kg N/ha 

(1.70.08). Application of nitrogen into two split 1/3 at sowing 

+ 2/3 at 30 days after sowing gave the highest income over single 

and other splits. 

Results shows that dose of 120 kg n/ha and two split 

i.e. 1/3 at sowing + 2/3 at 30 clays after sowing was best among 

different levels and time of application of nitrogen. 
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li 	ield ~ . . 	 1'L_ . produce after deducting 
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grain the 	the 	No N 	preo- Over 	Over 	Return 
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(kg/ha.) (kg/ha.)dk[/ha.) 	
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80 	3602 	1960 	
1960 24.50 24.50 2561.60 2661.60 7.53 

120 	4154 	2512 	
552 20.93 13.80 3323.20 761.60 6.51 

160 	4382 	2740 	228 17.12 
	5.70 3505.60 182.40 5.15 

Cost per kg N at ft. 4.25 and per kg of maize 4. 0.80 was 

taken to work out the economics of nitrogen application. 

Application of 80, 120 aM 160 kg N/ha. increased the 

yield of grain by 1960, 2512 and 2740 kg/ha., respectively, over 

control. The highest increase in yield was obtained from 80 kg 

N/ha. The magnitude of response decreased with further increase 

of 40 kg nitrogen levels, i.e. 552 and 228 kg for the second and 

third increases, respectively. 

The response to one kg of nitrogen was 24.50, 20.93 and 

17.12 kg with 80, 120 and 160 kg nitrogen respectively, indicating 

decreasing mean response with the increasing levels of nitrogen. 

Por the successive additional increment of 80 kg for the first and 

40 kg for second and third the response to one kg of nitrogen 
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was 24.55 13.80 and 5.70 kg of liaise grain. The additional 

produce valued at b.2561.60, 3323.20 and $505.60 with the 

application of 80, 120 and 160 kg '/ha respectively, over the 

control. Though the income of the additional produce of Braise 

with first level of 80 kg nitrogen and increase of 40 kg for 

the second and third decreased which it was economical in relation 

to the nitrogen cost. 

The first degree and the second degree polynomial 

relationship of nitrogen level and maize yield was studied, 

where x is 
the dose of nitrogen in kg per hectare, and y is the 

expected yield of maize grain in kg per hectare. 

Y . 18.5380 + 0.1768 X 
Y . 13.154 + 0.32033 x - 0.00093 a2 

Estimated yield response for 0, 80, 120 and 160 kg 

N/ha were 0, 3268.2, 3975.4 and 4682.6 linear and 0, 3282.8, 

3820.2 and 4059.9 polynomial, respectively. 

The ratio of fertilizer: when price of Mize iq about 

ib. 0.86, the response per kg of N is 24.50, 20.93 and 17.12 kg 

grain ':+ith an application of 80, 120 and 160 kg !/ha. Applicotion 

of nitrogen at 80, 120 and 160 kg b/ha gave returns of Rs.7.53, 

3.51 and 5.15 per rupee of nitrogen cost, and the optimum dose of 

nitrogen was about 120 kg N/ha. Fig.?. 
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SUMMARY & CONCLUSION 



SUVARX UD CODNCLUSIQ 

The experiment was laid out to study the response 

of composite maize variety 'hand an H.kka 3' to different 

levels of nitrogen and its time of application under the agro-

climatic conditions of Malwa Plateau, during the charir season 

1975 on the farm of College of Agriculture, Indore. 

The objective of the experiment was to find out the 

optimum dose of nitrogen fertilizer and its proper time of 

application. The main finding of the present study are 

summarized below" 

1. 	The plant height studies at different stages of 

plant growth shovel that maximum plant height increase was 

between 35 to 65 days after sowing. The difference in plant 

height among different treatments at harvesting were found to 

be significant. The application of nitrogen, in general 

resulted in increased plant height over control. The plant 

height did not increase beyond 120 kg h/ha. The increase in 

plant height at 80, 120 and 1-30 kg P\/ha were 20.65, 26.91 and 

26.92 per cent, respectively, over control. The single 

application of nitrogen gave more plant height as compared 

to the split a!,plication. 

59 
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8. 	There was linear increase in the number of leaven 

and it was maximum at 50 days after sowing. The analysis of 

variance revealed highly significant differences in the mean 

number of grew leaves pir plant tetween the plots having 

nitrogen and no nitrogen. Various levels of nitrogen and 

time of application did not effect the average number of 

leaves per plant significantly. 

3. The analysis of variance indicated that the applicat-

ion of nitrogen increased grain to stover ratio over control. 

However, the grain to stover ratio at various levels and under 

various time of application of nitrogen was not significantly 

effected. 

4. The application of nitrogen resulted in an 

appreciable increase in cob length. Among nitrogen levels 

120 and 160 kg 5/ha gave significant improvement over 80 kg 

L/hn. The increase at 80, 120 and 
160 kg M/ha. over control 

was 42.8, 51.6 and 56.5, respectively. 

5. The application of nitrogen significantly increased 

the number of rows per cob over control. The increase in 

nitrogen from 80 to 120 kg N/ha. significantly increased the 

number of rows. The increase in 80, 120 and 130 kg h/ha were 

12.3, 18.0 and 20.5 per cent, respectively, over control. 

G. 	The application of nitrogen signific')ntly increased 

the girth of the cob. The increase at three levels of nitrogen 



were 12.7, 18.3 and 19.9 per cent over control, respectively. 

7. the over all average yield per plant was 101.79 ga 

and the yield per plant under different treatments varied from 

38.5 to 194.8 ga. The increase in the grain yield due to 

nitrogen application was highly significant over control. The 

percentage increase in grain yield at various nitrogen levels 

ware 145.4, 185.0 and 195.4 over control, respectively. The 

application of nitrogen above 120 kg Wha did not result in 

significant improvement in per plant yield. However the 

significant improvement upto 160 kg A/ha was observed in terns 

Of Yield per hectare. 

The highest grain yield per plant was obtained 

when nitrogen was applied in two split dose i.e. (1/3 basal 

at sowing and 2/3 as top dressing 9 30 days after sowing. The 

increase from the said treatment was 20.9 per cent over full 

basal. From these results it could be inferred that for the 

maximum efficiency of r.itr~gen application it should be applied 

in two split dose i.e. 1/3 at planting and 2/3 as top dressing 

30 days after sowing. Similar results are obtained when yield 

are converted to quintal per hectare. 

Here again the application of nitrogen in two splits 

(1/3 + 2/3) gave significantly superior yield over single 

application or basal and the other time of application treatments. 

8. The differences among the treatments were highly 

Cl 



signiri^'Li.t Jr, yir11/ha. This is in oonfirsiity with the 

results obtained for grain yield per plant (go). The percentage 

increase over control at 80, 120 and 160 kg N/ha were 119.3, 152.9 

and 166.8, respectively. 

9. The application of nitrogen resulted in significant 

increase in stalk yield. The highest stalk yield of 140.35 g■ 

per plant was recorded at 160 kg ti/ha. The increase in 71.14 

at 80, 120 and 160 kg N/ha were 109.0, 121.8 and 129.1 per cent, 

respectively, over control. Split application of nitrogen 

resulted in significantly low stalk yield over the single basal 

applieati!m of nitrogen as basal (0)• 

10. Application of nitrogen at :Ill the levels significantly 

increased the grain weight as compared with control. Highest 

grain weight was recordei at 160 kg N/ha. 

Test weight was significantly influenced by the time 

of nitrogen  application. The highest grain weight was obtained 

when 1/3 nitrogen was euppliei as basal and 
2/3 supplied as top 

dressing 30 days after sowing (82). It is interesting to note 

that in yield per hectare also treatment 32 was best, indicating 

that the test weight is an important yield component for 

composite maize. 

11. 
Application of nitrogen resulted in marked improvement 

in grain yield. The response per kg of nitrogen applied was high 
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npto 120 kg 1/ha but dropped thereafter. 

12. 	Application of nitrogen significantly increased the 

stalk yield per hectare. A marked improvement of about 46.6 per 

cent over control was observed with 80 kg I/ha. Single 

application of nitrogen i.e. full dose at the time of soving 

gave significantly higher yield of stalk over split application. 

In levels though 160 kg nitrogen/heotare gave 

highest yield or maize however in response per kg of nitrogen 

80 kg gave most encouraging results. Similarly time of 

application 1/3 + 2/3 (ltasal at planting and top dressing at 

30 days after sowing gave an increase of 5.83 quintals/ha. 

ever full basal when combined effect of the two factors is 

studied an increase of 10 q / hec. over basal was obtained. 

This finding in conformity with various workers. 

The ratio of fertilizer: when price of mains is about 

k. 0.80, the response per kg of I is 24.50, 20.93 and 17.12 kg 

grain with an application of 80, 120 and 160 kg h/ha. Application 

of nitrogen at 80, 120 and 160 kg IJ/ha gave returns of N. 7.53, 

6.51 and 5.15 per rupee of nitrorer,  cost, and the optimum dose 

of nitrogen was about 120 kg N/ha. 
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_L_ 	 - 
TA.iLS 

Plant 	cu1atim Caz_.Dot 

Source of Degrees Sun of 	Means 	7 ratio Table value 
variation of 	squares sun of observed of F 

freedom 	aqua- at 6 at 
res 

Blocks 3 	9.06 	3.02 	0.44 N8 2.82 4.26 

Treatments 15 	10.44 

i)N1trogen 2 	5.64 	2.82 	0.41 NS 3.21 5.13 

ii)Time of N appli- 4 	1.84 	0.46 	0.07 ?3 2.59 3.78 
cation 

iii)NVs no nitrogen 1 	0.10 	0.10 	0.01 hS 4.03 7.30 

iv)Nz8 combination 8 	2.86 	0.36 	0.05 	S 2.16 2.95 

Error 45 	307.94 	6.84 

Total: 63 	327.44 !- 

Final h,i1h4L-11K&U-J 

Source of Degrees Sum of 	Msan 	F ratio sum of observed 
Table value 

variation of 	squares at 5 at 
freedom 	equar- 

Blocks 3 	257.75 	85.92 	0.59NS 
2.82 4.26 

Treatments 15 	9736.52 

i)Nitrogen 2 	1184.50 	592.25 	4.09• 3.21 5.13 

11)Time of N 4 	1640.04 	410.01 	2.83* 
2.59 3.78 

application 
iii)NVs no nitrogen 1 	6318.11 	6318.11 43.644.03 

7.30 

iv)P.xS combination 8 	593.87 	74.23 	0.510. 
2.16 2.95 

Error 45 	6514.55 1144.77 

Total :  63 	16508.82 	 _ _---- ------ 

~~ NS. Not significant 
5% - 	Significant at 

++ = 	Significant at 1% 



a 

~uroe of 	Ui~ress sum- of cans F ratio 1abli ♦alua 
variation 	 of 	squares sun of observed 

freedom 	$qua- 	 at 5 at 1 
_ 	rca_ 

bloeks 	 3 	0.69 0.23 	1.28 )8 2.82 4.26 

Treatments 15 11.04 

i)Iitrogsn 2 0.29 0.14 0. 77 )S 3.21 5.13 

ii)Tims of N 4 1.44 0.36 2.00 A8 2.59 3.78 

application 
6.21 6.2] 34.50 •• 4.03 7.30 

iii)NVs no nitrogen 1 

8 3.10 0.38 2.11 kS 2.16 2.95 
iv)NxS combination 

Error 46 8.31 0.18 

Total. 63 85.04 

Gran 	o st~Y4t_T~ _ 

-'-'-"'-Means Sourci of 	Degrees Sum of  
of 	squares 

• F ratio 
sum of observed 

Tab1e valui 

at Swat 1 variation 
freedom aqua- 

----- 	---___..e.__- 
3 0.04 0.01 0.05 P,S 2.82 4.26 

!;locks 

Treatments 15 5.11 
2.43 I.3 3.21 5.13 

i)hitrogen 2 1.12 0.53 
2.59 3.78 

ii)Time of N 4 1.00 0.25 1.09 NS 

application 
1.89 1.89 8.22 .. 4.03 7.30 

iii)NVa no nitrogen 1 
0.61 S 2.16 2.95 

iv)bi 	combination 8 1.10 0.14 

Error 45 10.50 0.23- - 

lotals  
U.S. = Not significant 
f• 	= Significant at 1% 



Idawh of 
Degrees 

a9Y in 
Su■ of 

a■ 

Miens blh le value source of 
variation of squares su■ of observed ofP 

freedom aqua- at at 1 

gloms 3 0.83 0.98 	0.11 ) 2.88 4.26 

Treat■ents is 196.34 
1)Jitrogen 2 30.40 15.20 	6.89 •• 3.21 6.13 

1i)Tius of N 4 13.26 3.31 	1.98 NS 2.59 3.78 
application 

iii)X Vs no nitro(en 1 146.64 144.64 	56.84 +• 4.03 7.30 

iv)PSB co■binatin 8 6.04 0.75 	0.29 13 2.16 2.95 

Error 45 116.14 2.68 ` 

Total: 63 313.31 

Girth of nob in oS 

Bourse of 	 Dearees Su■ of Means F ratio 	Table value 

variation 	 of 	aquaria sum of observed at 5 at 1 
freedom 	sgua' 

Blocks 	 3 	1.88 	0.62 	
1.03 NS 2.82 4.26 

Treatments 	 15 	34.40 

i)Nitrogen 	2 	8.83 	4.41 	7.35 •+ 3.21 5.13 

ii)Titno of N 	4 	5.01 	1.25 	2.08 NS 
	2.59 3.78 

application 	 s 4.03 7.30 

	

iii)N Va no nitrogen 1 	16.15 1.15 26.92 •  

iv)Nz3 combination 	8 	4.41 	0.55 	
0.92 NS 2.16 2.95 

Error 	45 27.24 0.60  

Total:~~_ 63  63.30 .  	-- 
NS = Not significant. 

= Significant at 1N 



111t3 	k 	-7 

B&gM r of ray Dpi a ob 

Tabi. value Source of Degrees 	Sun of 	4.ana F ratio 
variation of 	squares sea of observed of F 

freedom 	aqua- at 5 at 15 

block 3 	2.42 	0.81 1.39 li9 2.82 4.26 

Treatments 16 	30.36 

i)Mitroien 2 	9.60 	4.80 8.87 •• 3.21 5.13 

ii)Time of N 4 	4.10 	1.02 1.76 UB 2.59 3.78 
applioation 

111)lf Vs no nitrogen 1 	15.76 	15.76 27.17 •• 4.03 7.30 

iv)ha combination 8 	0.90 	0.11 0.19 NS 2.16 2.95 

8.ror 45 	26.33 	0.58 

Totals 63 	59.11 

grain riald Der nllet►-. 

Source of variation Degrees sum of = Hsana F ratio 
sum of 	observed 

Table vale 
o-

5, of 	squares 
freedom 	aqua- at 

res 

Blocks   3 `-^ 89.63 	29.88 
6.64 N3 2.82 4.26 

Treatments 15 	24618.40 

i)Nitrogen 2 	4124.50 2062.25 43.93** 3.21 5.13 

ii)Time of N 4 	3231.42 	807.85 17.21** 2.59 3.78 

application 
iii)N Vs no nitrogen 1 	17092.69 17092.69 364.14+ 

4.03 7.30 

iv) TIxs combination 8 	69.79 	8.72 0.1823 2.16 2.95 

Error 45 	2112.37 	46.94  

Total . - 2672'0~40~  

it = 	Not significant. 
** = 	Significant at 1`% 



TA,$L . - 9 
in a W.k 

8ovroe of 	- 

yield Al 	slant 

Degr«s Su* of lMiens 	P ratio 	table value 
variation of 	squares $us of 	observed 

at S at free- aqua- 
dos roe  

Blocks 3 	58.87 19.66 	0.39kS 2.82 4.26 

Treatments 5 	35966.36 

2 	1551.44 775.72 	15.43•• 3.21 5.13 
t)kttro`en 

ii)Tis~a of ) 4 	14055.74 3513.93 	69.90•• 2.59 3.78 

application 
20267.62 20967.62 403.17•• 4.03 7.30 

iii)N Vs no nitrogen 1 
91.56 11.44 	0.2325 2.16 2.95 

iv)Nx8 combination 8 

Rrror 45 	2262.06  50.27  

otal+F- i--- 	5338287.11  

ZLLt~lflYht of 14Q433'~►-~-~` 	__ 

Source of ~-~ 
-m of 

D.grees gum of 
sans 	F ratio 	Table value 

of 	observed Qty 
variation of 	squares at 5~' equ 

equar- at 1 
freedom es  

502.45 167.48 	1.19NS 	2.82 
4.26 

blocks 3 

Treatments 15 	24696.80 
589.82 	4.20 .• 	3.21 5.13 

i)Nitrogen 2 	1179.64 
714.43 	5.09•' 	2.59 3.78 

ii)Time of 4 	2857.84 
application 

20600.66 20600.66 146.73 •+ 	4.03 7.30 
iii)NVe no nitrogen 1 

7.29 	0.05h3 	2.16 2.95 
iv)Nx8 combination 8 	58.36 

Error 45 	6318.05 140.40    - 

Total Total:  6331517.00  

w = Not significant 
rt 	= Significant at 5 
•w 	= Significant at 1% 



urain 71s&d in eu .n&L Dur nac ar, 

Source of Degrees Sum of Haan. F ratio 	Tabl• value 
variation of squares sun of observed 	of F 

freedom squar- 
•a 

at 5 at 

Blocks 3 12.96 4.32 2.27BS 2,82 4.26 

Treatments 15 3079.54 

1)R1tro`en 2 648.76 324.38 170.720• 3.21 5.13 

ti)Time of ll 4 239.29 59.82 31.48•• 2.59 3.78 
application 

iii )Ys no nitrogen 1 8167.60 2167.50 1140.79•• 4.03 7.30 

iv)Nz3 combination 8 23.98 2.99 1.57? 	2.16 2.95 

Error 	 45 	85.41 	1.90 

Totals 	 63 	3176.91 

MLS - 18 

@SalkS1t1SL_In A7iiS~gLR~T~1lS~~!- 

8ource of 	--uigrNS Sum atio Tame value 
variation 	 of 	squares 	sum of observed 9Lk  

at 5, 	at 1 freedom 	squar- 

Blocks 	3 	12.25 	4.08 0.203 2.82 	4.26 

Treatments 	15 	6984.12 
i)D:itrogen 	2 	1272.45 	636.16 31.26•• 3.21 	5.13 

ii)Zime of N 	4 	2612.65 	653.16 32.09+t 2.59 	3.78 
application 

iii) NVe no nitrogen 	1 	2945.67 	2612.65 144.75• 4.03 	7.30 

iv)Lx3 combination 	8 	153.35 	19.17 0.94 2.16 	2.59 

Error 	45 	915.94 	20.35

-- 
_ 

Total: 	 63 	7939.79 

NS 	= 	Not significant. 
+• 	= 	Significant at l%. 
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