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IHIBODOCSIOH

Maize is  grown in India as the poor man's crop. 

But in countries l ik e  the t!. S. A. i t  is  an egrioul Uural 

crop o f  great importance. I t  constitutes a major part 

o f the d ie t o f  the people in  one form or another, and 

furnishes raw materials fo r  a  variety o f  industria l 

products.

Q la ize  ia  one o f the most ancient and important 

food plants. Evea with the appearance o f  other cereals

on the agricu ltu ra l aoene, i t s  importance has not been 

in  the le a s t  minimised. Instead i t  has taken a d i f fe ­

rent and additional turn towards industria l use. She 

long l i s t  o f  the industria l uses o f  maize shows it s  

importance in  the economy o f the advanced countries o f  

the world. Shis also points to the ro le  which hybrid 

maize i s  going to play in  the future economy o f our 

conn try.

2hough maize figures as an a l l  India Khc.rlff crop 

with an acreage o f  10.71 M illion , i t s  y ie ld  per acre is  

extremely low and is  only one third o f that in  the 0 .3. a . 

She present yie lds o f maize in  India are roughly coapar-
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able to those which were obtained In the south eastern 

part o f  the U. S. A. a generation ago. Shis is  la rge ly  

because o f  the great advances made in  the science o f  

Agriculture in western countries during the la s t  50 years 

have made l i t t l e  impact on the agricu ltura l practices 

followed by the majority o f our farmers.

She evolution o f hybrid maize ia  an outstanding 

achievement in  the practica l application o f the science 

o f  Genetics to agriculture. In  India the f i r s t  attempts 

i s  the improvement o f  maize were made at the Yiveltanauda 

laboratory, Alraora (U. 3?.). In  19 4 7-4 8  maize breeding 

scheme was set up on an a l l  India basis . She scheme 

started functioning with active collaboration between the

i .A .B . I . , the Bookfeller foundations and d ifferen t state  

departments o f  Agriculture. In 1961 four double cross 

hybrids developed by the Go-ordiua ted Kaizo breeding 

Scheme were released. Shese wore Gangs Hybrid Maltha 1

and Gangs Hybrid Maltha 101 fo r  the northern plains,San jld  

hybrid ilalrita fo r  southern parts o f Bajantluin, Gujarat and 

Maharashtra and Deccan hybrid Sakha fo r  peninsular India. 

In  Kerala preliminary tr ia ls  have ahowa that the Deccan 

Hybrid MaJUta grow successful ly .
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Com is  unique among cereals in  the enormous 

differences that ex ist among strains developed to meet 

the needs o f diverse conditions o f  temperature, moisture, 

length o f  growing season and other environmental factora. 

Some strains grow leas then 2* t a l l  require 60 to 70 days 

to mature and have only 8 o r 9 leaves, where as others 

require 10 to 11 months to ma ture grow more than 20* t a l l  

and have 42 to 44 leaves (Xuleshoe, 1933 as reported ty 

Jenkins, 1941). finch and Salter (1917) stated that prac­

t ic a lly  no corn is  grown where the mean summer temperature 

i s  le s s  than 66 °f o r where the average night temperature 

during the 3 summer months f a l l s  below 95°f* fo r  optimum 

growth and grain  production com requires a  p len tifu l 

supply o f  moisture, well d istributed throughout the grow­

ing season. In  addition climate influences the chemical 

composition o f com , although the influence is  le ss  marked 

than in some other cereals (Reported by Jenkins, 1941). 

She s o i l  and clim atic conditions under which aniae is  

grown in Ind ia  d i f fe r  m aterially from those In  the 

principal aaiae growing areas o f  the U. S. A. and w ill  

require continued research to discover the boat combina­

tion o f practices fo r  attain ing high y ie ld s  dependably and 

consistently.
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I t  Is not enough I f  farmers use hybrids for sowing. 

Shey must know that maize hybrids perform better under 

high fe rt ility  conditions and with proper agronomic prac­

tices. ’with hybrid maize having a higher yield potential 

i t  is  possible to get attractive returns at much higher 

levels of investment, thus making i t  worth to put larger 

investment by way of better agronomic practices.

Hi fcrogen deficiency is very wide spread in the 

soils of Kerala as considerable loss of nitrogen occurs 

through drainage and leeching caused by heavy rains. 

With low organic content and comparatively raoid decompo­

sition, nitrogen in the soil is low. She deficiency in 

phosphate is also experienced but to a comparatively 

lesser extent. Potassium deficiency is not keenly fe lt. 

Hybrid maize does not grow well i f  nitrogen is not avail­

able in adequate quantities. A number of experiments 

were conducted at I . A. £. I . , Hew Delhi and o ther places 

where the response of hybrid maize to nitrogen was 

studied. I t  has been shown that 50 to 60$ or even more 

increase in yields can be brought about by providing good 

soil fe rtility  and judicial farm management. Preliminary 

investigations at Vellayanl also provod responses of com 

to nitrogen.



S h e  establishment o f essentiality o f certain 

elements in Minute quantities in the nutrition o f plants 

led to an extensive study o f mieronutrients during the 

past few decades. As a consequence o f recognising their 

importance, considerable attention was paid to their

practical u t ility  which promised great potentialities

not only in the solution of problcan o f nutritional dis­

orders in  crops but also in the matter o f increased

production. Experiments conducted at I .A .E .I. , How Delhi, 

indicated profitable response to sine when applied to the 

so il, when the crop was well supplied with H, 3?, K.

Combined application of sine with manganese and magnesium 

along with H. X5. i£. also Increased the grain yield by 5 to 

6 quintals per hoe tare over tl.D.K.

Since the date of sowing and fe r t i l ity  levels have 

been found 'to influence the yield and quality o f maise,

i t  was fe lt  necessary to study those treatments under

conditions prevailing in Kerala State where aaise is  a

new introduction.

She objectives of the present investigation are

stated below.



1. So find out m. op tinum date o f sowing for hybrid

aiaiae crop under xvdnEed condi fclone.

2. $o find out tno optimum doge of nitrogen fe r t i­

l iz e  felon at different tines of sowing on Use yield  and 

quality o f the crop.

3. So find out the e ffect o f a mixture o f micro-

nuferlonSs con talning zinc, copper and aaiigfiiieao on the 

yield end quality o f the crop.



REVIEW OF LITERATURE
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Com is  unique among the cereals in  the enormous 

differences that ex ist among strains developed to meet 

the needs o f  diverse conditions o f  temperature, moisture,

length o f growing season and other environmental factors.

1} E ffect o f  climate on growth end .yield o f com.

finch end Baiter (1917) reported that p ractica lly  

no com la grown where the mean summer temperature is  

lo ss than 66 °f or whore the average night temperature 

during the three summer months f a l l s  below 55°f.

She resu lts o f a  study o f the average temperatures 

and y ie ld  during the 16 year period 1314-1929, Huntington 

et ^  (1933) concluded that com which produce la rgest  

average y ie ld s had average summer temperatures fo r  the 

menthe o f  Juae-July and August o f 63° to 72°P.

Matties (19317 studied the correlation between 

com y ie lds and numerous d in a b ic  factors and observed 

that in  Minnesota high y ie lds were associated with warm 

weather during the coarser, while in  Missouri high 

Lempers turns in  July sad August resulted in low y ie lds.



In  South Balcota end Kansas la rge  y ie lds were associated  

with high re la tive  humidity.

Summarising the resu lt o f experiments in  South 

America, Biohey (1933) concluded that optimum stand o f  

com dependent upon e lse  o f the plant, moisture supply 

and s o i l  f e r t i l i t y  conditions, being heavier with more 

favourable conditions.

Martin and Leonard (1957) mentioned that in  

.'.eatcm Kansas planting in June permits the com to tans e l 

and silh  a fte r  the period o f extreme mid summer drought 

and heat which resu lts in higher y ie ld . ‘

Results o f a  study o f climate within the maize 

growing areas of the west r i f t  area of the Kenya high 

lands by alover (1957) showed that rainfall is the major 

metereological variable. A further investigation showed 

that average yie lds o f  maize within the region are 

affected by changes in  seasonal ra in fa ll .

Kunge and Odell (1959) concluded that precipitation  

above normal is  especially  bene fic ia l when i t  occurs 

approximately one month before and during anthesis.



Bensead and Sfaras (1960) reported that moisture 

stress during (1 ) the period between 30 and 60 days a fte r  

sowing reduced plant height and dry matter production 

(2 ) from the on set o f  tasse l emergence un til 5 days a fte r  

75 pereent o f  the plants lied produced a lik e  a  period o f  

17 days end (3 ) Cor 30 days a fte r  s ilk in g  reduced grain  

y ie ld s .

Hanke and i£oae {1961) reported that high r a in fa l l  

during sowing to emergence and during the 55 days a fte r  

flow ering inhibited development but increased the y ie ld  

o f dry matter.

Investigations conducted to find  out a normal 

climate fo r  a  maiso crop season In South Dakota, JDarrold 

et e l (1963) concluded that the normal oeeson has a high 

ra in fa ll  in  dune and a temperature peak in  July.

From tr ia ls  over 13 years a t 6 lo c a lit ie s  a t  

173-320 m. a ltitude  Schwarzer (1363) showed that high 

y ie ld s were obtained only a t  lo c a lit ie s  below 250 metres 

a ltitu de  with a  mean temperature o f  15°G during the

growing season.
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Investigations carried out by Stanaberry et a l  

(1963) under various leve ls  o f  Pitrogen and moisture 

revealed that the stage o f development, at which supple­

mentary irrigation, most increased tota l ^ar weight was 

during pollination .

Colligado cj| ji l (1963) observed that drought 

retarded the growth o f maize at the seedling stage, but 

the ilrn ta  were able to recover and yielded as much as 

those given su ffic ien t moisture throughout the growing 

period. Moisture d e fic it  from tasaeling to maturity was 

found to be most c r it ic a l and sign ifican tly  decreased the 

y ie ld .

BfjBtene end Singlachar (1963) Indicated that under 

excess wetcr conditions that hybrids Gangs 1 and Ganga 

1M gnve sign ifican tly  higher y ie ld  than the open p o ll i ­

nated variety K.S. 41, Flooding at the preflowering stag© 

Caused a s ign ifican t reduction in the y ie ld  o f  maize crop 

gradually.

Eho&den end Helaon (1955) reported that a deficiency 

o f moisture during taeseling end B ilking sharply lowers 

the y ie ld s . She greater need o f corn fo r  high moisture 

la  during that period. Koieture deficiencies a fte r



s ilk in g  have l i t t l e  e ffec t on vegetative growth. Moisture 

deficiency through out the growing season resu lts  in  

stunted plants having short internodea, more root growth 

in  re lation  to top growth, poor le a f  growth, delayed 

s ilk in g  end taasoling, delayed maturity and small poorly 

f i l l e d  oars.

2) E ffect o f date o f  sowing

la  S-jutii In o ii V itta i 3ao and Mshbocb .*11 (1961) 

aviggod tod th *t sowi^ga during JTl.r.rifX eujsoa should be 

done around May 24 in order to ge t maximum y ie ld  o f the 

maize crop. Maize cannot successfully raised when sown 

la  January, March, A p ril, August, September and early  

October. Sowings to July, la te  October and in  December 

aay give an average crop.

Eel-mail (1362) observed that July ,ras the optimum 

seeding date fo r  open pollinated aaizo variety at Kamal. 

Sowing on f i r s t  July conciotently gave increeoed y ield  

ovor 15th June and 15th July datos o f sowing.

Stut/m nnfl t'togh (1963) found thnt the y ie ld  of 

hybrid salsa wna sign ifican tly  reduced as the sowing was 

delayed afeer June 25th.



Experiments conducted in Bihar (1964) showed that 

the response o f hybrid v a rie ties  d iffe red  in S h a riff and 

Habi seasons. Hybrid Gangs 101 and Deocan were almost 

equally good in y ie ld  during kh ariff. She best time fo r  

sowing maize in  K hariff was found in  June 10 to 20 (Anon, 

1964).

Agronomic investigations with hybrid maize^Gautaffi 

et a l (1964) revealed that planting maize in  June 24 

s ign ifican tly  delayed tasaellng os compared to plantings 

on July 5 and July 15. The differences between number 

o f dnys to tasecling in  July 5 nnd July 15 planting were 

not s tn tia tica lly  s ign ifican t. Planting maize on or 

about June 24 (pro monsoon) gave the maximum grain y ield  

during 1961-62. f ie ld s  were progressively lowered with 

plantings on about July 5 nnd July 15. July 15 planting 

resulted in the lowest y ie ld  during both the season.

3) B ffeot o f  Hitrofion.

Vaidyanathan (1933) reported high reeponoe to 

nitrogeneous fe r t iliz a t io n  fo r  maize from Kanke, Sepaya 

and Banks farms in  Bihar.



San ad on studies on corn fe r t i l is a t io n , Grissom 

(1948) recommended (shat 100 lb ,  H per acre (112.1 Kg. 

per hectare) should be applied fo r  & plant population o f  

8000 to 12000 per acre.

Results o f experiments on y ie lds and nitrogen  

content o f com by Viets and Domingo (1948) revealed that

90 lb .  H per acre (100.890 Kg. per hectare) produced on 

average o f 1 bushel o f  maize per 1.34 lb .  o f  H. Hitrogen 

recovery in the grain was 4 8.6  percent.

Peterson et jal (1948) obtained maize y ie ld s o f 68,

91 and 97 bushels from application o f 0, 40 and 80 lb .  

nitrogen per acre (0 , 44. 840, 89.680 Kg. per hectare) 

respectively.

Grissom (1948) reported that there was no sign i­

fican t response in  y ie ld  o f maize to phosphorus and 

potash application.

Calm and Castro (1950) found that application o f  

sulphate o f ammonia at the rate o f 100 Kg. per hectare 

increased the y ie ld  o f aerhetablo grains in the dry 

season culture.



Acoording to it i l le r  et a l (1950) that 17.8 lb . per 

acre H (19.954 Kg./ha.) was the most effective application  

fo r  Central Mexico* further 31 application being equislly 

e ffic ien t only when 3? was also applied.

Bondar air I; and Yioe (1951) observed that about 

213 lb .  31 per acre (238.77 Kg./ha.), 37 lb .  3?205 

(41.477 Kg./ha.) and 9S lb .  o f Kg0 per acre (107.616 Kg. 

per hectare) along with o fcher plant nutrients was 

necessary to produce 100 bushels o f corn per acre.

Dheai (1953) recommended an economic dose o f 1i ad. 

per acre (114.903 % ./ h a .) o f ammonium sulphate fo r  richer 

so ils  end 4 tad. per acre (367.688 Kg./ha.) fo r ligh te r  

so ils  to give a good maize y ie ld  re bum.

fe r t i l iz e r  experiments oarried out, hy Sarderea 

(1953) revealed t3iat in the presence o f heavy applications 

o f P, application o f 100 lb . per morgen (1 aorgen a 0.861 

heota»e) o f ammonium sulphate sign ificantly  increased 

yields o f  maize provided the moisture supply was adequate 

and wall supplied. Dressings of K tended to decrease 

rather than to Increase y ields.
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long (1953) oboorved that nitrogen is  th© plank 

food required in graaiea k abundance by com crop. A 

100 bushel crop o f com requires about 160 lb .  o f H 

(179.360 Kg. N / b a . ) ,  55 i b. o f "gOg (61.655 Kg./ha.) and 

110  lb .  o f  KgO ( 1 2 3 .3 1 0  Kg./ha.) por aero.

According to Hhoades et g l  (1954) a dense skand 

(14000 to 15000 plants per acre) and dressings o f 

40-120 lb . K per acre (44.84 to 134.52 Kg, l?/ha.) fo r  

maize con be reeoci'aended.

Based on oxserimenkol resu lts Son and Knvitkar 

( 19 5 6 ) rei.orted highly s ig n ific -n t  response to nitrogen  

but not to phosphate.

Carby (1957) found that la rge  increases in y ie ld  

usually followed the use o f up to 100 lb . H per acre 

(112.10 hg./W.).
Studios by Takur ©1; gl. (1957) on the If requirements 

o f rasize in calcareous so ils  o f Biliar Indicated that 

increasing dosea o f If s ign ifican tly  raised the grain y ie ld  

end the application o f the maximum done 100  lb . H per 

acre (112.10 Kg. per hectare) was found to bo quite 

economical.



Summarising She re su lts  o f  experiments conducted 

during 1949, 50 and 51, Bahaja e t  a l  (1957) reported that 

the y ie ld  reaooaao from doses o f  H was about 7 .4  to 8.1 lb .  

o f  gra in  per pound o f  N with in  the range o f 20 to 60 lb .

H per acre . She economics o f  f e r t i l i s a t io n  has indicated  

that I? would pay much wore than phosphate app lication  to 

maise crop.

Kaheja e t  a l  (1957) concluded that response fo r  

doses o f  n itrogen  was l in e a r  from 20 to 60 lb .  R per acre  

(22.420 to 67.260 K g ./h a .) .

Verma and Sjuartaa (1958) found that with 3 dosea 

o f  R -  20, 40 and 60 ib .  p er aero (22.420, 44 .840 and 

67.260 K g ./h a .) applied  as ammonium sulpha be the average  

y ie ld  showed a p rogressive  and s ig n if ic a n t  increase with  

each successive increase in  dose o f  n itrogen .

According to Chela (1958) lo c a l f l i n t  type sown 

on 15th July a t  1*x1* spacing gave high y ie ld  w ith B 

from the source o f ni thor ammonium sujphafee o r  am-nonium 

phooihate, but found super phoa nha te to be in e ffe c t iv e .

Studies by Salvos and Bruce (1958) recorded  

optimum y ie ld s  from 45 to 90 Ag. H/ha. Shore wea no 

respio.ioe So r  o r  l  fo r  t i l l  nation.



Sanchez and his co-workors (1953} obtained 

increases in yield with application of H from 60 Kg. S 

per hec tare.

Nezamuddin sad Prasad ( 19 5 8 ) recommended 2 * row 

opadng for north Bihar and 1.5' row spaaing for South 

Bihar and h illy  tracts of Choteiagpur, for Jatmpur variety 

of mpize. She heat spacing between plants was 1 2 “.

Baaed on tria ls fielding (1959) reported that 

S applied as 250 lb . araaonlua sulphate per cere ( 280 .250  Kg. 

pey hectare) increased yields by 1888 lb . per acre. A 

further 250 lb . per acre gave additional increase of 

472 lb . per acre.

Shoone (1959) found that application of Jt, upto 

40 lb , H per acre (44.84 Kg./ha.) significantly increased 

the yield of corn at a ll plant populations.

Aooording to Hamer et aL (1959) nitrogen appli­

cation above 200 lb . per acre (224.200 Kg./ha.) did not 

produce significantly better yield even in dense population. 

I t  was not economic to apply above 100-130 lb . H per acre 

(112.10 to 145.730 Kg./ha.) for a population of 9000 to 

13000 plenta per acre.
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Baird and Mason <1959) found increases In y ield  

resulted from 5 application at a l l  o f the 23 locations 

on so ils  poor in  organic matter and at 10 out o f 17 

locations on so ils  rich  in  organic matter.
■9

Studies by la ird  and Blzarrage <1959) reported 

that application o f 80 Kg. S/ha. increased y ields o f ears 

by 1.43 to 2.86 tone per hectare in  13 lo c a lit ie s , fflie 

additional increase in  y ie ld  obtained by raising the 

application o f S from 80 to 120 Kg./ha. was economical • 

in  9 out o f 10 lo ca lit ie s  and in 7 out o f 10 applying 

h a lf the If a t sowing and ha lf as side dresBing a t the 

time o f la s t  weeding was sore effective than applying in 

a l l  a t sowing.

Wolfe at gl. (1959) found that grain and forage 

y ields Increased by B application at rates up to 80 lb .

If per acre <89.68  Eg./ha.) .  Sreatmento with V alone 

depressed the y ie ld .

According to Batta j t  £L (1959) sign ificant

increases o f 7.94 and 11.86 tad. per acre were obtained 

with 40 and 80 lb . o f S per acre (44.840 and 89.680 Kg. 

per hectare) respectively fro® the source o f a&monium 

sulphate over control, giving a response o f 16.33 and 

12.33 lb . o f maize grain per pound o f S respectively.



It  was nlao found that increasing doses of 3 gave 

increased yields and the difference in yield between 

any two levels was significant.

Agronomic investigations carried out by lanza 

(1959) proved thit the grain yield increased with increa­

sing amounts of II applied upto 200 Kg./ha. with corres­

ponding increases in the content of protein in the grain.

3 was generally more effective when applied late.

Bai (1959) reported yield of grain, straw, plant 

population, number of cobs, 1000 bemei weight and average 

number of grains per cob increased with increasing dosage 

of 3. Hitrogon application aeoellerafced early vegetative 

growth.

Baaed on fie ld  experiments Bow (1959) reported 

that 160, 240 and 360 lb. 3 per acre (179.36, 269.040 and 

403.560 Hg. 3/ha.) were required for maximum yields. No 

definite responses to K or la  was observed.

Strang and Broue (1960) found that applications of 

224 lb. ammonium sulphate per acre (251.104 iCg./ha.) at 

tasseling resulted la a hlghor grain nitrogen percentage

( 1 . 44) and grain yield.



Bras© bM  %ttsr (1960) obaerved that for the wet ■
season greatest response was obtained when a quarter of

\

the B was applied in row. at planting time, a.' half- top - 
4wwid four, weeks .lat©^t ant the remainder top dressed 
after a further 3 weeks.

Ousasrtsltig the results of experiments Sfmdpurl 
(1960) conelttded that M#i yield of grain can. bo obtained 

.; with ,180 lb* » per (201.780 Kg./ha.) for a plant.
■ population of 26600 plants per aere.' ‘ '

IMtros-• and halrd (1966) found that, la the ease of 
'unlrrig&ted sals©* wmlwm yield -was obtained froa 60 £g» ' 
of .1 per haeter* aadt,489300 plants per hectare* •

• Sinkle and Garrett (1961) arrived at' the eeiiciLugiQgL

■.that the-highest yield wm obtained- wfcsa 150 to 106 lb. H 
per sore ( 160.150 to 201.700 Kg./ha.) mm applied. _ .
Phosphorus 'sad potash were ©f limited-or ©urn negligible 
value.

' _ ■ ■ a

' Aeeorditic to Maegreger £$ ^  (1961)' nitrogen 
. fertilisation increased the grain' fields $ e&aeentr&tion 
of protein, in pMaa and protein produetion per sere.



In  a fe rt lliso r-ap se in g -va rle ty  studies Versa and 

Bhat Btagar (1962) observed that at 3 le v e ls  o f H ( 40, 80 

and 120 lb .  H per aere) (44.840, 89. 68O and 134.520 Kg. 

H/faa.) and at four apaoinga the highest y ie lds were 

obtained fro® 120 lb .  B per acre. Spacing o f 2* between 

rows and 1 * between plants was most p ro fitab le .

Araon s i  &L (1962) found that H in the form o f 

KsmoRlum sulphate resulted in  substantial and consistent 

yie ld  increases. ,

Relwanii ( 19 6 2 )  reported that 011 an average 30 lb .  

o f B as sulphate o f  ammonia produced a positive response 

o f 5.52 ad. per acre o f gra in . With additional unit o f  

30 lb .  o f  H (33.620 Kg./ha.) there was 4  further s ig n if i ­

cant increase o f 3 .4 5  ad. o f grain per aero over the 

in it ia l  lo v e l.

Shaw and Gaufcea (1963) reported that maize yielded  

highest when fe r t i l is e d  with 179 Kg. H/ha. but the increase 

in  y ie ld  a fte r application of 90 Kg. S/ha. was not s ta t i­

s t ic a lly  s ign ificant.

Bong ( 19 6 3 ) concluded that in  most instances the 

su itable  conditions were 12000 to 15000 plants per acre
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receiving 90 to 120 lb. H per acre (100.890 to 134.520 Kg. 

H/ha.).

According to Stanberry .gt al (1963) three or more 

nitrogen applications were better than two. Supplemental 

if Increased yields predominantly by increasing ears per 

plant and weight per ear.

Indications by Gautam and Singh (1963) showed that 

applications of U at 112 Kg./ha. in three splits proved 

significantly superior to application made in two splits 

or e ll applied in one lot at planting.

Investigations carried out by Shaw and Gautam ( 1964) 

revealed that the local variety K.I, 41 roaponded only upto 

90 Kg./ha. where as hybrid maize Ganga 101 recorded 

increasingly higher yield upto 180 Kg. N/ba.

Aanrjit Singh (1964) concluded that on an average 

the response to H was leniar upto 134  Kg. per ha. beyond 

which there was a slight though non-significant depression 

in yield.

Gautam et al (1964) reported that application of 

N to maize orop in three splits ie ., at planting, at knee- 
high stage and at taeseling met the nitrogen requirement



of the crop through out the season, adequately and thus 

resulted in sore efficient use of H, greater production 

o f dry matter end grain as well m  better quality of grain 

than the applications of nitrogen a l l  at planting time.

4 ) Hioronutrlanta on the growth and .yield of corn

Besulta of experiments on the influcaoe of copper 

compounds on the yield, growth pattern and composition of 

spring whoat and com by Brown and Haroor (1951) showed 

that the absorption of applied copper by plants affected 

the assimilation of H, 9, K, Ga, SSg, Si and fe. Omission 

of copper application reaultod in very large concentrations 

of the firs t  3 dements and considerable Increase in 

content of the others in plants.

Sola and Supraptohardjo (1951) indicated that a 

satisfactory aaisse crop requiring ammonium sulphate at a 

rate exceeding 200 Kg.An* benefitted from 50 Kg, A s* of 

copper sulphate.

Znves tigatlons oarried put by Vieta Jr et al (1953) 

on aiao deficiency in com showed applications of JSnSÔ , 

CuSQ̂  and phosphate did not affect grain yields of maize.



Koehler and Albrecht (1953) showed that the 

nutritiona l e ffic iency  o f the legume was considerably 

improved by applying Mg together with wthe trace element 

mixture (Mn» Cu, 3, Zn and Oa) and tnat o f the maize grains 

Improvod by dolemeiio lime stone or trace oleaonts alone.

Bunting (1956) observed that when a -so lu tion  o f 

2nS0^ or o f  the chelate compound o f 2n solution vaa applied  

in  the funnel o f  the maize plants an increase in  y ie ld  o f  

grain  wpa obtained.

Hiatt and JS-assey (1958) found that Maize plants 

grown in a green house in  2a free  culture solutions showed 

very severe deficiency sytin toms when 38 dr^s old and 

contained 18 ppm. Zn, when grown with 0.05 ppra. Zn plants 

showed mild deficiency symptoms and contained 9 ppm. Zn, 

with 0.14 ppra. Zn plants were apparently normal and 

contained 16 ppra, an. blm ll&r relationships were observed 

in  mnlze grown in  the f ie ld .

Baheja et g l  (1959) indicated that sai cronutriente 

showed increase in  y ie ld s  with jowcr, maiso, Bti.jrn, Borley, 

Oats, Bngi and other m l lo t .

Eeoults o f studies o f  iUmganaus and other f r i t s  and 

their e ffec t  on the y ie ld s o f ag ricu ltu ra l crops by
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Vlasyuk (1959) showed that app lication  o f f r i t  containing 

2a Increased the y ie ld s  o f  maize and cabbage by 25 percent,

Inves fcigr.t ona on the e ffe c t  o f  trace elements on 

raaize by iQJnora (1959) found that the effectsveneas o f  

trace elements in  increasing the to ta l y ie ld  and cob y ie ld  

decreased in  the order o f  Mo > Cu > Zn > B >Mn > Co.

Abuja and flfjutsia (1960) found Texas 26 maize grown 

in  s o i l  low in  2n gs-ve atguifiCEnt grain  y ie ld  but dry 

matter y ie ld  increased with 2n only in  the presence o f  

S, 7, •». which I t s e l f  Increased y ie ld s  s ig n ific a n t ly .

Derideseo (1960) ro s^r t«?d thnt the growth o f  Mn 

d e fic ien t plnn<,c was retarded sad seed production wna 

reduced or nan n i l .

F ie ld  exiJericen ts conducted oy I&uo mid flailo  

(1960) ind icaled  that the Chloro tic  symptom could be 

dispersed or presented by spraying with 0.05 nercent 2nd0^ 

band p lac ing  o f 5 -kg, 2nS0^/h&. mixed with the f e r t i l i z e r  

at sowing or by seed trr>a taent with 2n0g a t about 2 K^./ha. 

f ie ld s  were not always increased nhen esyo Hobs generally  

o f  a low order.
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Atoija and Gautam (1961) reported that the reeponaea 

to nlcronutrlente were obtained only In the presence of

H.2.K. Soil application of Zn increased the grain yield. 

The increase was however more when other micronutrJ enta 

were alao applied along with Zn.

?uapbery (1963) reported that 5 lb . of Zn (5.60 Kg. 

per hectare) na ZnSÔ  per acre broadcast and ploughed in 

before sowing maize increuecd curly growth said yield of 

grain.

5) Effect of fe rtility  levels on the quality of maize.

Reaiilta of experiments on the effect of nitrogen 

supply on yields and nitrogen content of com by Vieta 

and Domingo (194-8) showed that nitrogen content of grain 

increased with nitrogen application. 90 lb . of nitrogen 

produced an average 1 bushel of maize per 1.34 lb . of 

nitrogen. Bltrogon recovery in the grain w«a 48.6 percent.

Gordon et al (1951) were of the opinion that the 

soil N supply was adequate for good yield under some 

conditions but insdeg.uate for maximum protein content. 

Apparently the maize plant used the available nitrogen 

f ir s t  for tne growth procosa related to maximum yield
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under She p revailing  environment and excess nitrogen not 

needed fo r  these processes was diverted to inorease the 

grain  protein.

Studies on the amino acid and protein content o f  

com as re la ted  to variety  and nitrogen fe r t i l iz a t io n  by 

Sauberlich ot a l (1953) revealed that amino acid and 

protein  content o f  grains were s ign ifican tly  increased by 

nitrogen fe r t i l iz a t io n . S im ilar resu lts  were obtained by 

William f .  Bennet e t p i  (1953).

Suber ot aL (1954) found that protein content in  

grain  and etover increased with increasing application  o f  

nitrogen upto 250 lb .  per acre (280.25 £g ./ha .) .

Prelim inary t r ia ls  conducted by Prince (1954) on 

the e ffe c t  o f nitrogen fe r t i l is a t io n , p lant spacing and 

variety  on the protein composition o f oom showed that 

by increasing the application  o f  nitrogen from 15 lb . to 

135 lb .  per acre, the crude protein content was increaeed 

from 7.81 to 9.53 percent.

fieaults o f experiments on the y ie ld  and composi­

tion o f com by Sevens et a l  (1954) Indicated that by 

annual application o f  200-300 lb .  per acre (224-336 i£g. 

per hectare) o f  8 )8 18  f e r t i l i z e r  a t p lanting and 150 to
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200 2b. asmoiUum eulnh .te per acre (168-224 E g ./h a .) ea 

side  dressing a gain  in  tonnage o f  forage wan obtained.

But there was only l i t t l e  change in  ear protein  content 

and f ib r e  content o f  gra in .

G illfo rd  (1955) concluded that by increasing app li­

cation from 0 fee 600 pounds (0  to 672.60 E g ,/h a .) per acre 

o f  aodiua n it ra te , nitrogen and pho3pJiorua uptake was 

increased. Protein  concentration wne also  Increased.

Hunter and Youngen (1955) got maxima y ie ld  o f  

maize gra in  by 100 lb .  H (112.10 E g ./h a .) per aero.

P rote in  content and to ta l protein  per acre in  harvested 

grains increased wi fch ni toe gen app lication  while percent­

age o f applied n i Lie gen recovered in the grain  decreased 

with increased i;i trogon. Wo response to >o lash and 

phosphorus wr»s found.

Galvez et g l  (1956) found that on n itrogen de fic ien t  

loess s o i ls  yield  and nitrogen content o f  gra in  increased  

with lncrenfiinc application o f niton gen upto 135 Eg./ha. 

o f  nitrogen ns sulphate o f  ammonia in  addi lion to 90 Eg. 

each o f Pg05 and ncr hectare, fhe “.sjdnum ccm cuio  

y ie ld  v't-c e t 45 Eg. o f  nitrogen per hectare.



Studies cade by Genter et a l  (1956) concluded that 

highest y ie ld  o f  protein was obtained by using the higher 

plant stand and the heaviest application o f  nitrogen.

Under drought conditions increased applications o f nitrogen 

had no e ffect on protein content. S ign ificant response 

was obtained to the application o f phosphorus and potash 

fo r  y ie ld  but they did not a ffe c t  the protein content.

Long et a l (1956) found that high nitrogen leve ls  

increased y ie ld  with high population while protein and 

o i l  content o f the grain decreased with dooreaoe in  

nitrogen le v e l.

Results o f exyerirasnta conducted by I’hosaas (1959) 

indicated that maize grown with 240 lb . N per acre 

(269.04 Kg./ha.) and 40 o r 80 lb .  SO^ as sodium sulphate 

per acre (44.84 or 89,68 Kg./ha.) s ig n ify c ® t ly  increased 

the percentage o f protein in  the maize grains.

In  tr ia ls  with the maizes hybrid Wisconsin 641 AA 

Lanza (1959) reported that the application o f increasing  

amount o f nitrogen upto 200 Kg./ha. increased the y ie ld  

and protein eon tent o f grains.

Strang and firoue (1960) found that application of 

2 cwt. Of annonlum sulphate per acre (251.10 Kg./ha.) at
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taaaeling resulted in  a higher grain nitrogen percentage

(1 .44 ) and grain y io ld .

Hondpuri (1960) concluded that high y ie ld  o f  grain  

can he obtained with 180.1b. K per acre (251.10 Kg./ha.) 

fo r  a plant population o f 26000 plants per acre. Protein  

content o f grain  also increased with high nitrogen  

application.

Studies on the e ffect o f  Mineral fe r t i l is e r s  on 

physiological end biochemical processes in anise by 

femlycnukhin (1960) revealed that N, P and particu larly  

HP, increased the percentage contents o f N, a larch, 

sugars mid P in  the grain.

Suptn and Sas (1960) found that II, -iC and HP troat- 

raonfcs increased crude protein content o f grain  while P 

reduced i t .  frue pro tein behaved sim ilarly  to crude 

orotein.

Mac George e l r l  (1961) concluded that H f e r t i l i ­

zation increased the grain y ie ld s , concentration o f 

protein in grains and protein production per acre.



SUarma (1961) found that ni fcro&en applies lion to 

hybrid maize significantly increased the plant height, 

dry weight of x;li_ita, 500 kernel woi&nb and pro loin content 

o f grains and finally  the yield of grain.



MATERIALS AND METHODS
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MA3a a i £ E S  AND MBTHO3)3

She investigation was undertaken to determine the 

optimum date o f  sowing fo r  maize and to study the e ffec t  

o f  nitrogen and mioronubr ienta on the y ie ld  and quality  

o f maize under the s o i l  and clim atic conditions o f  Kerala, 

l a  this chapter the materials employed and the methods 

adopted are b r ie f ly  dealt with.

i. Fsmiaaim site

She experiment was conducted in  the dry lands o f  

the farm attached -to the Agricu ltural College and Reaearoh 

Institute, Tellaynni during the period froa June to 

November 1364. The s ite  selected was topographically even 

and free  from shade. She s ite  fo r  the experiment was 

carefu lly  selected to have maximum uniformity in  so il  

conditions in  order to avoid variations due to s o il  

heterogenity.

The Boil o f  the area wrj* rod loom with the 

fo llow ing chemical sosmosition.

Total Nitrogen -  0.050054

Total Phosphoric acid -  0.043054



Available phosphoric acid 

To Sal po tosh 

Available Potash

0.0021/4 

0.0770J& 
0.000954

The so il was well aerated with no problem of water 

stagnation during rainy season.

Oro-p-oinft history of the fields The total aroa o f the 

block was 2 hectares and that of the experimental site

0.25 hectare. The cropping history of the fie ld  for the 

previous throe years is  given in Sable Ko. I .

Table Ho. I

Crooning history of the experimental fie ld  from
1960-61 to 1962-61

Year Season Crop a. tons? Remarks

1960-61 Juno -  April Cotton ..

1961-62 June -  March Tapioca less than Mixed cropping woo
mixed 1 ton/acre practiced. 5 C.L.
with (0.70 tons/ o f F.Y.M. and
legumes aero) 100 Kg. tapioca 

mixture/aoro wns
1962-63 June -  March Santoea 2 tons/acre applied. Variety

mixed used was kelikalan
with which is hignly
legumes susceptible to

Caeoava mosaic.



Fig. 1

Han of the layout o f fie ld  experiment
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Climatic i'aoLoras She location  o f the experiments! s ite  

l i e s  between 8° and 29° l a t i  tadoa and 76° 57* longitud i­

n a lly . ‘She a ltitude  o f the lo c a lity  ia  64.3 metres.

She highest ra in  f e l l  during the crop season w as 

433*00 ram. during the month o f October. She maxlmtm 

re la t iv e  humidity prevailed during August and was 88.75*>. 

She maximum and minimum tempera ture were 89°?  and 72°F 

respectively .

The m etoreologlcal observations recorded by the 

College farm during the periods from June to Decoaber 1964 

are proeont,od in  Table Ho. IX,

Seasons The experiment was conducted during the Khar i f  

b g u b o h  1964 (June t o  November).

X I .  M A T-XH IA IiS

1. Seed m ateriels Xeoctoi hybrid Sakha.

The io e t that hybrid naizo y ie ld s  higher than open 

pollinated  lo ca l v a rie ties  has been proved in t r ia ls  

conducted under Indian conditions a lso . Eeconn hybrid 

raakka reeomuended fo r  South Ind ia  by the National Seeds 

Corporation haa already been provod aucoouofUl in  this
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Table Ho. XI

Meteorological data recorded at the A gricu ltu ra l College  
and Besearoh In stitu te  farm during the Cron period

Kaln Temperature in  °3?
Period (weekly) f e l l   I S i d i t v

in  mm. Maxiitun hJinlKum csm$a-Lw

June 1 - 7 40.00 8 2.0 78.0 78.85
8 - 14 - 84.0 78.0 73.0

15 — 21 30,20 84.0 82.0 79.30
22 _ 28 74.30 83.0 79.0 81,10

July 2 j fch 5 238.40 89.0 72.0 84.00
6 ~ 12 55.20 80.0 72.0 76.50

13 ~ 19 40. 50 8 2 .0 72.0 83.40
20 - 26 10.00 82.0 73.0 84.10
27 - 2nd Au0, 63.10 84.0 73.0 74.60

Alt jUfit 3 9 58,50 82.0 72.0 38.70
10 sS 16 21.20 32.0 73.0 82.20
17 .. 23 — 82.0 73.0 81.40
24 30 - 82.0 74.0 80. 40

Seple-ber 31 6 15. 20 84.0 74.0 79.30
7 - 13 65.60 81.0 76.0 04.50

14 — 20 82.20 82.0 74.0 82.00
21 — 27 9.00 82.0 74.0 82.70
28 - 4th Oct,. - 82.0 73.0 79-30

October 5 _ 11 25.00 83.0 76.0 73.60
12 — 18 433.00 81.0 76.0 84.50
19 — 25 45.70 81.0 76.0 87.00
26 - is  i> ,'ov. 120.uO 81.0 76.0 86.70

Hovoaber 2 8 46.30 81.0 74.0 88.00
3 _ 15 3d. 40 81.0 74.0 86.40

16 — 22 0.50 81.0 76.0 37.50
23 - 29 - 82,0 78.0 84.00



Hainfall, humidity percentages, ainimuo and 
maximum temperalures during the crop season.
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area and therefore was selected fo r the present investi­

gation. Seed certified by the National Seeds Corporation* 

Hew BelM and supplied by She 'laLengaaa Hybrid Seed 

Production end Sales Co-operative Society* Sarangal*

Andhra Pradesh was used in this investigation. She seeds 

were treated against seed borne diseases. She duration 

of this variety I b from 80 to 100 days. I t  is  vigorously 

growing* high yielding with good grain quality and taste* 

la te  maturing, resistant to le a f  blight and other peats. 

Shis hybrid variety has the ab ility  to roopond to high 

levels of fe r t i lity . She hybrid has more vigorous plents 

with more of leafy growth, fewer barren etalha and cobs 

with a good husk cover. Shia hybrid has another advantage 

In that they are more leafy and remain some what green at 

the time of grain harvest and thus produce more fodder of 

better quality.

2* Seed rate? She seed rate used in this experiment was 

12 Kg* per hectare. She germination capacity of the seed 

was found to be 98 percent.

3. Manures pad fe r t i lis e rs ; Sana Yard annure* Well 

decomposed farm yard manure with the following analysis 

was used for the experiment.



Nitrogen (total) -  0.65$

Phosphoric acid (to ta l)- 0.32$

Potash (total) -  0.49$

Maior fertilizer nutrlantoi Nitrogen, Phosphorus and 

Potash were applied in the fora of AnmonXnm sulphate, 

Super phosphate and Muriate of Potash respectively.

Mioronatrienta s A mixture of lino, Copper and Manganese 

wae used in tne form of their salts viz., Zino sulphate, 
Copper sulphate and Manganese sulphate with the following 

analysis.

Sino sulphate -  22.75$ Zinc

Copper sulphate -  25.45$ Copper

Manganese sulphate -  32.54$ Manganese

I I I .  IR B A ia u a iS  AND LAYOUI

She experiment included three dates of sowing, 

three levels of nitrogen and two levels of siicronutrion t 

Mixture. Ihuo there were altogether 13 treatment 

combinations as given below.



a) grgate-.oa;to8

( i )  Whole olot treatmenta

Babe o f  sowing and nitrogen eorablnations

D1 - 17th dune, 1904

B2 - 2nd duly, 1964

B3 - 17th July, 1964

H1 - 111.00 Kg./faa.

S2 » 148.00 Kg./ha.

h  " 185.00 Kg./ha.

frea-faaent coafrinablona

B131 B231 B3K1
21H2 ' b2h2 B3K2

®1H3 B2W3 B3H3

(113 Sab plot tgeateaeataa A aixture of three 
alcronutriento - Uine, Ooppor end JSanganese.

Mq - Ho fixture
-  Mixture containing

2ine - 6.38 Kg./fca.
Copper  ̂ -  7.12 Kg./ha.
teigtmeae - 10.23 Kg./ha.



3 l)

Total treatment CDBibin 1OHf. 1S as given

B1 H1 (M0) B2 H1 M~)<r *3 K1 < V

B1 (* , ) S2 i?1
*jr \J B3 Hi (^5

21 H2 (SQ) 3>2 N2 D3 H2 (V

W2 (Mt ) D2 Kg D3 *2 (tt̂ 5

H3 (M0) h2 N3 * 0> B3 H3 (mq)

*3 (M.j ) 22 S3 a1) B3 *3 < V

b ) Layout and Design

The tr ia l was laid out as a s p l i t  p lo t experiment 

in  randomised 'Pleat design* with throe replioh-tione. She 

total number o f plots was* 54 .

layout plan is given in i?ig. 1.

0) Sl̂ se o.e Hot.

( i )  tvhole s lo t (gross)

(Net)

( i i )  Sub p lo t (gross)

, ,  (Het)

6.1 x 5.5 Sq, 

4.6 x 4.9 Sq. 

3 .QA x  5 . 5  , ,

1.52 x 4.9 ,*

metres

metres

(1) Spacing a Koo tangular planting -  76 on. between rows 

tmA 30 cu. between plants.
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e) Experimental. plants

Huiaber o f rows (sub p lo t ) -  4

Humber o f plants (sub p lo t ) Grose -  72

Hot -  32

IV . OJlTIVATIOfl

1) ?rooaratlon o f lands

The lend was dug 3 times soon a fte r  the f i r s t  

rains in  June. I t  was le v e lle d  and the area wae demarcated 

fo r  cnch rep lication  with 60 cm. wide bunds.

Inch rep licaU on  was then divided Into whole p lots  

and they in  turn were sub divided into sub p lots.

2) An p lication  o f manures and f e r t i l i s e r s :

fern  yard manure was applied p r io r  to the la s t  

digging o f the p lots a t the rate  o f  3360 Kg./ha. and was 

incorporated with the s o i l  by digging. Then the f ie ld  

was le v e lled .

Super phosphate at the ra le  o f  612 Ag./ha. to 

supply 98 Kg. I’gOj per Hectare and Suriate o f  potash at  

the rate  o f 125 Kg./ha. to supply 75 Kg. KgO/ha. were
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applied as basal dressing in furrows made 76 ca. apart 

and were covered with a thin layer of soil, tasonium 

sulphate at the rate of 550 Kg., 750 Kg., 925 Kg./ha. to 

supply 111 Kg., 14-8 Kg, end 185 Kg. N/ha. respectively 

wore applied in three split doses. I t  lie.e been reported 

by Grauteai ot al (1354) that application of nitrogen to 

maize crop in three splits ie ., at planting, at knee high 

stage and at taeseling met the nitrogen requirement of the 

crop throu$toufc the season adequately and thus resulted in 

more efficient use of nitrogen, greater production of dry 

matter and grain as well as better quality of grain than 

the applications of nitrogen a ll at planting time. In 

this Investigation half of the nitrogen was applied at 

planting and the remaining split into two equal doses and 

side dressed at laiee high and taeseling o tagee ( ie ., 35 days 

and 55 days after sowing).

Soil application of the mixture containing line, 

Copper and Manganese at the rate of 28 Kg., 28 Kg., and 

56 Kg./ha. respectively of InSÔ sCuSÔ  and HnSÔ  was given 

along with the basal application of other fertilizers to 

supply 6.38 Kg. 2n, 7.12 Kg. Cu and 18.23 Kg. Un/ha.



She quanta ties o f taajor and aioronufcrients applied 

in  each aub p lot (3*04 x 5.5 Sq. metres) r t  d ifferent  

rstagss o f plant growth are presented in Sable Ho. I I I .

Sable Mo. I l l

Quantities o f major and nloronutrlenta applied (In  an )  

in each aub plot o f 3.04 x  5.50 So. aotrea 
at d ifferent staaoa o f plant growth

Haiae of fe rtilizer  
and quantity of 
nutrient supply 

lCg./Heolaro

Quantity 
applied 
per sub­
plot in gm

Planting
stage

Knee 
high 
a lag®

Saseeling
stage

a) Ammonium sulphate
111 Kg. H/ha. 930.00 485.00 235.00 230.00
148 ,, 1240.00 620.00 310 .0 0 310 .0 0
185 », 1550.00 775.00 390.00 385.00

b) Super phosphsto
98 Kg. PgOg/ha 920.00 920.00 - -

c) Muriate of potash
75 Kg. KgO/ha. 250.00 250.00 - -

d) Hioronutrlents
6 .3 8  Kg. On/te. 47 of

SnS04
47.00 ” —

7.12 Kg. Ou/Jjs. 47 g*» of 
CuSÔ

47.00 - -

10.23 Kg. Ss/ha. 94 i£m of 
Mn804

94.00 - -
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3) So,Wirt**

She seeds wore sown in furrows 3 to 4 cm. shove 

the f e r t i l i s e r s  already applied a t tise ra ts  o f  2 seeds per  

b i l l .  The distance between 2 rows was 76 cm. and that 

from seed to seed 30 cm. She seeds were covered with a 

la y e r  o f  top s o i l  and bne f i e ld  was lo v e !le d . The f i r s t  

date o f  sowing was 17-6-64 and She second end th ird  were

2-7-64 end 17-7-6i  respectively  keening a Bpan o f  15 days 

between each dale o f  sowing. Since the study was proposed 

to be carried  out under ra in fed  conditions no ir r ig a t io n  

was gjven.

4) ?oat sowing, onerstiona

a ) Thinning and gan f i l l i n g s The a bond o f  the crop 

was observed a woe* a f t e r  sowing said the percentage o f  

gesislnp.tioii was found to be about 97. The p lo ts  were 

thinned and the gape f i l l e d  maintaining on© p lant per h i l l .

b ) Weadinga Throe hand weedinra wore given. In© 

f i r s t  weeding wsis given a  fo rtn igh t a fte r  sovfing and the 

second and th ird  weedinjs a long with the top dressing o f  

ei.aoniua sulpha to v i z . , at the knee high (35 days a fte r  

sowing) and a t  the tnaseling (55 dt^s a fte r  sowing) stages 

re sp ec  t iv a ly .



c ) Top flroasi.net Sulphate o f  smnoala was applied 

on eitner side of the malzo rows 10 to 12 oo. away fro® 

the base of the plants. Shallow trenches 3 to 4 ea. wore 

rasde on both sides o f  the row without in juring the roots 

and the fe r t i l i z e r  applied uniformly In the trenches and 

Cfirtrod up. Top dressing with aapionium sulphate was done 

at two stages -  one at the knee high stego and the other 

a I stage.

d) Harvests Harvesting o f the cobs was done when

the cobs were fu lly ripened. The dates o f sowing and the 

dates o f harvesting are given below.

The border plants were rebooted and the cobs from 

the inner rows were irweated for yield. Gobs fro® the 

observation plants were bagged separately for further 

eob studies.

Sate o f sowing 

17-6-64 

2-7-64 

17-7-64

Bate o f harvest 

22-9-64 

17-10-64 

6-11-64
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V, BIC'KBIHIC OBSERYAfXOHS

She fallowing biometric observations on the 

following ahamc tora were made.

four plants were selected at rwidois using randoa 

number* (Sanaa and Sukhatme) from each aub plot and 

tagged. She plants were atudied throughout the l i f e  

period of the orop fo r  plant characters. She harvested 

cobs from these plants were kept separately and a represen­

tative sample was 'taken to study the soieture percentage 

and for chemical analysis.

a) Height o f the plant. She height of the plants was 

measured from the base o f the efcea to the base o f the 

fu lly  opened le a f. Shis aessureiesht on height was taken 

at fe w  stages of pleat growth v ia . , ©n the 35th* 50th*

65th e»d 60th day respectively after sowing, keeping an 

interval o f 15 days between each measurement. On the 

basis of this the cumulative growth rate m& the absolute 

growth rates were determined.

1) 'flie cunulativc growth rates Xt «sis taken as the 

total elongation in the pleat height fross the date o f 

germination to the date of cessation of increase in growth.



11) Absolute growth r a ie : I t  was calcu lated by

taking the d ifference  in  height o f  the p lan t fro® one 

date o f  observation to the next divided by the total 

number o f  days in tho in te rva l.

I t  was the ou-aulstive growth ra te  that was u t i l is e d

fo r  s t a t is t ic a l  analysis o f  th is  experiment.

b ) Z arliness to tasae lin a . Observations were taken on 

ea rllu ess  to tnaoeling in  each treatuonfc and the number 

o f  plants teaseled were oboorvod on a lternate  days. She 

fu l ly  oxnoaed tassels were only taken into account. Ib is  

observation was continued u n t il a l l  the p lants were 

tasacled.

c ) Surliness to cobbing. The date o f  cobbing tad the 

number o f  plants cobbed were recorded simultaneously with  

the observations on tnsaeling. Shis observation was also  

continued u n til a lt the plants were cobbed.

d ) height o f  cob. fha weight o f  cob was taken a ft e r  drying 

(moisture percentage bolow 1ij») in  the sun and average 

weight taken.

e ) Length o f  cob. $he length o f cobs were mcasurofi and 

tno average length  calcu lated .



u t

£ ) G irth o f  cob. She g irth  a t  hoth ends and the middle 

o f the ooba was Measured by using ca lip e rs  and the average 

g ir th  o f  cobs found out.

e) Y ie ld  o f  itnilvi;} per p lan t. She grains were separated  

by manual labour and the grains weighed and the average 

y ie ld  per p lan t calcu lated .

h.) Grains Heart ra t io . The heart and grains wore weighed 

separately  raid the grainsheart ra t io  was worked out.

i )  Y ie ld  »e r  c lo t . Y ie ld  per sub p lo t  a t  12$ moisture 

was cat ciliated on the bas is  o f the inner rows excluding 

the outer p lan ts. Y ie ld  contribution by the second and 

th ird  cobs was also  recorded.

Stover .yield. A fte r  the harvest o f  cobs, stover was 

l o f t  in  the f i e ld  fo r  drying. A fte r  Co api e to driago in  

the f i e ld  they were cut a t  the base and weighed in  the 

f ie ld .

li) Groin to 8 tovor rr bio. She weight o f  grains said a tover 

tfiuen separately  f o r  each sub p lo t  was u t ilis e d  fo r  

ca lcu latin g  the grain  to stover ra t io .
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1) Quality a fcudi ea.

i )  teat weight o f  arainat A reproson-lutive sample 

o f the maiae grains from each treatment was taken and 

from i t  1000 grains were counted and weighed at 12^ 

moisture. Mean o f  such determinations was recorded.

i i )  Orude aro teim  She nitrogen eon tent o f  the 

grains were analysed by E je ld a h l's  method. Orudo protein  

content was worked out by m ultiplying the nitrogen content 

by the facto r 6.25.

V I I .  STAitiStlOAX. AR ALIBIS ARB IBIBS h lZ 'fif .OH Off PATtB

She experimental data were subjected to o ta t ia t io a l  

analysis suited to the design adopted to find  out which 

o f  the treatments varied s ign ifican tly  in  various plant 

characters and y ie ld  attributes studied ea suggested by 

Co ohm and Cox (1358), Usual analysis o f  variance was 

foJlowed. She interpretation  o f the resul ts was made on 

the basis  o f  J lest end nummary tables hrve been prepared. 

5 t-utdard e rro r and C r it ic a l d ifference at 5$ lo v e l were 

also  oni ciliated.



VIXI. ECOHOXICS S03E Off HI2H0GEH

From the le v e ls  o f  n itrogen  tr ied  in  this study, 

the optimum and the economic doses o f  n itrogen wore 

caleu lased.





BXPEHIitMTAli RESOIilS

Details o f weather conditions during the growth 

period o f  the crop was recorded every week and are 

presented in  fab le  No. XZ. The weather factors are 

represented graphically in  Fig. No. 2.

X. Growth and weather conditions

She growth period and ra in fa ll  conditions

The r a in fa ll  gradually increased from the second 

week o f  dune to the f i r s t  week o f July. A maximum o f  

233.40 mm. o f  r a in fa ll  was recorded in the f i r s t  week o f

July, The rain la te r  receded during the rest o f the

month. As such the ra in fa ll  did not adversely a ffec t

(she germination percentage and stand o f the crop sown on

the f i r s t  and second dales o f sowing (D^ and D,,). the 

third date o f  sowing (D^) was on 17-7-1964* when the 

r a in fa ll  ranged between 40 and 50 nan. which favoured 

germination and stand o f the crop.

The total r a in fa ll  received during the crop growth 

ie  given in  fab le  Ho. IV.



Sable Ho. IT

•total r a in fa l l  recorded during tno d iffe ren t  

s taftes o f  growth ot  maiae oron fo r  the 

diffe re n t  dates o f  Bowing

Sa iiifa ll in  m>a.
Ho. Period

D1 *>2 d3

1 Period froai planting
to tosneling 570.20 4*36.90 274.10

2 Period frots pl«rtting
to m turlty 763.40 1116.90 1035.30

3 Period from tasoellng
to raalarltsr 193.20 630.00 761.20

She re la t iv e  humidi ty, maxianam and tunlauas tempera­

tures vpried between 74 and 88$, 81 and 89°F  and 72 and 

8 1°P  respectively during the growth period oX tho crop, 

sown in the d iffe ren t dales o f sowing (0^, Dg and 1^).

XX. Height o f  olrmts .• .-d Ire cumulative growth rate

Sable Wo. V presents the height o f p3anta at Iho 
different slaves o f r̂o\ > th. I t  is also re- rceen ted in



gig. 3

Graph showing height o f  plants at different 
stages of growth



h
e

ig
h

t
 

of
 

p
l

a
n

t
 

IN 
C 

M
s

MEAN H E IG H T  O F  M A IZ E  P L A N T S  AT D IF F E R E N T  S T A G E S  OF GROWTH

£80-| 

260­

240­

220­

200­

180­

160 - 

140 

120 -  

100­

80 - 

60­

40 

20

DATE OF SOWING CD) NITROGEN M MICRO NUTRIENTCm)

J __
35 5 0 65 35

I _L
5 0  65

.D A Y S  A F T E R  SOW IN G  ---------
35 5 0 6 5



W.emi height o f  olnnva a t d iffe re n t  atrygea o f  growth
( in  cm.)

^  ̂ ^  Days a fte r  sowing

fab le  Wo. * Y

— mm* ., „ m. nl vmriin
35.00 50.00 65.00

Dates o f sowing
26.22 78.90 263.09

*2 44.35 83.57 239.53

^3 37.14 58.51 221.77

E. tea t e ig . s ig . e ig .
3 .2. 1.3 2.065 3.76
C.E. fab 5/̂  le v e l 2.756 4.378 7.97

W l W i

HI brogen

K1 33.24 69.05 241-42

H2 36.50 74.62 239.07
* 3 37-97 77.30 243.98

J. be3t s ig . a ig . S.&.
S. 2. 1.3 2.065 __
C.B. a t  5$ le v e l 2.756 4.378

H p p j i W l

Mloronuorient

a o 35.92 74.02 241.81
H1 35.8? 73.30 241.17

S. fce3 6 It. S. M.S. It« h *



I  b i s  seen from the table that feta e ffe c t  o f  dnfee 

o f  sowing on the weight o f  plants a t  a l l  singes i s  s ign i­

ficant:. In  the d r a t  and second stages o f growth i e . , 

35th end 50fell d?ya a fte r  sowing, the ouaulaUve growth 

was s ign ifican tly  maxiaua fo r  the seconu date o f  sowing 

("Dg) while at the t> ard s Inge (65 th day a fte r  sowing) 

whan the growth was a lro s t  ceased i t  was sign ifican tly  

hlgner fo r  the f i r s t  date o f  sowing (B^) than Bg and 

dales o f  sowings, A t o w th observation on the 80th day 

a fte r  sowing did not show any appreciable d ifference in  

fcS.G height o f plants and hence discarded fo r  the purposes 

o f analysis. I t  can also be seen from the i&blo that the 

growth rate  was o f the highect order, during the period 

o f  tas3c ling.

She second part o f the table auauaarlsea the e ffec t  

o f n itro0on at d iffe ren t stages o f growth. Ihe d ifference  

in  height at the d iffe ren t nitrogen leve ls  snowed n ign i- 

ftcrnce in the f ir s t  and second a Wages only wniio at the 

f in a l si ago o f  growth, the levels o f nitrogen did not 

influence the height o f plants. Between the le v e ls  o f  

nitrogen tho 1?2 nnd le v e ls  o f If fevoursoly influenced 

the height o f  plan is at the f ir s t  and second stages.

But tho incroeno was not s ign ifican t.



With regard to the application o f micronutrients, 

•the mean height o f plants did not show any sign ificant  

difference at any o f the growth stages o f  the crop.

XXI, Earlineas to taaooliaa

She average number o f days taken fo r  50 percent 

tesseling are presented in table So. VI.

fam e So. YI

E ffect o f  date o f sowing and Manarial levels on 
earlineaa in taaaelin.it treatsaenta

Sate o f aowing

3X»

*3

2?. test 
S.E.
C.2. at 5$ leve l

Hitrogen

a3
F. tost

So. o f  days

53.40
53.80
56.00

sig .
0.5376
1.13

W 3

54.40
54.40 
54.20

U.S.



H icron u lriea t

M0 54.00
M1 54.70

3?. t«3 b Big.

S. 2. 0.327

C.B. p.t 5$ le ve l O.687

MqU^

1. E ffect o f date o f sowiagi he evident frou tho 

data the ea r lie r  dates of sowing (3^ said Dg) were signi­

fican tly  carl icr fo r  uniform teaseling Llian the date o f 

sowing. Between t3>a 3̂  and Bg da ton o f ooving tec re waa 

no significance.

2* Bffoofc of. nitrogen* I t  is  seen Croa the data 

■teat increased leve ls  o f nitrogen had no (significant 

e ffe c t in earliness to laoseling.

3- Bf fe c i  o f Picronu trient: Mieronulrlent appli­

es tlon nig»if5canis1y a ffec t the or>r3 Inesc to ta: soling.

IV. Cob stedios

A- length  o f  cobs Tlio data  on the length  o f  cob under 

d iffe re n t  trcateents are  presented in  'fable Ho. V i l  and 

rerrcnentcd grarm isaLty in  T-j g . ITo. 4.



F i g .  4

Bar diagram showing length, weight and 
girth of maize eob.
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Length o f cob an affected b.y yarlonsa -treatments (in  cn.)

Sable 3b. VX£

Sroataicn t Leng th !r©a tnen t Length Troatnant Length

Bale o f 
sowing Hi feregen Mil cronntrieat

"1 20.08 *1 17.48 ao 17.79

B2 17.62 li2 17.79 18.39

D3 16.84 W3 19.27

B. test nig. 3Jg. U.S.

S.fl. 0.809 0.809 -

C.B. 1.175

W I
1.175

W i

i . ■Effect o f dale o f sowings She data given  in

Sable Ho. V II shows lb,at fci;e length  or cob uigr.ifj.cEin tly  

increased in  the f  i r  j  I <‘g Io  o f  sowing ) .  Tho in fluence  

o f  Hie date o f  sowing on the length  o f  cob >.aa not e^ini.- 

f io - j i t  fo r  fciie second end fcnirrt dates o f  sowings (Ug & B ^ ).

However the cob length inorraoed approejably  fo r  the second

dnto o f  mowjiik than the l a s t  date o f  sowing.



2. Kffaot o f nitrogen; As evident frost the date 

tho highest level of nitrogen (S^) had significantly 

increased the length of cab. She differences between 9̂

and Sg levels of nitrogen were not statistically significant.

3. Bffaot of micro mi trlent: She effect of aloro- 

nutrlents was not statistically significant.

B. weight of cob. •

Sable Ho. VX1X presents the weight of cob as 

affected by the different treatments. I t  is  also represen­

ted graphically in fig . Ho. 4.

1. Bffaot o f date of sowings Earlier sowing ) 

recorded significantly aaxisnaa 00b weight. She differences 

between $2 and B-j were not significant.

2. Zffcct of nitrogens fhe data show that none 

o f the treataent effects was significantly different.

But there was & general trend of increase for increased 

levels of H application.

3. Bffect of alcronutrients; I t  le  also evident 

from the data that no significant differences in weight 

were noted for aiaronutrient application.
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Height ot  cob na a f f  eo bed by the d iffe ren t  

treafcrscnta ( in  gra.)

fable Wo. VXIX

Srcatment height freotaent Height fronts ont •’•eight

la te  o f  
oowing Hi trogen hieronutrient

B1 221.68 S1 131.50 Mq 191.35

Bg 187.43 196.00 M1 200.58

B3 178.80 03 210.44

F, teat Big. U.S. H.S.

15.61 „ -

o. x?« at  
5£> le v e l

i
33.0332

21j5? 3

0. Girth o f  cob.

The data oh Die g ir th  o f  cob under d iffe ren t treat­

ments are presented in fa b le  Ho. IX and represented 

graph ically  in  F ig. Ho. 4. I t  is  found that on an average

the g irth  o f cobs was 4.52 am. and i t  ranged between 

4.31 cm. to 4.73 os.



Table Ho. IX

Girth o f cob as a ffoetod  by d iffe re n t  treatments 

( in  can)

Treatment Girth Treatment Gir th Treatment Girth

Date o f  
sowing Nitrogen Hieronutrient

* 1 4.78 U.J 4.45 Mq 4.49

B2 4.36 Hg 4-57 M1 4.60

B3 4.31 H3 4.62

?. teat Qig. M.S. H.S.

So So 0 . 1 1 4 8

C.B. a t  
5$ le v e l 0.2433

1 . E ffec t  o f  date o f  sowing: I t  i s  seen from the

data given in Table Ho. IX that the maximum g ir th  o f  eob 

was obtained fo r  the f i r s t  date o f  sowing (D^> and was 

s ig n ific a n t ly  h igher than cobs obtained fo r  the second and 

th ird  dates o f  sowings (Bg and G^). Tho d iffe ren ce  in  the 

g ir th  o f  cobs fo r  the second and t'tird dates o f  sowings 

(Bg and B^) did not show sign ifican ce .
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2. Effect o f nitrogens Nitrogen in its  various 

levels do not sees to have any significant e ffec t on the 

girth o f cobs. Howovero there was an inorenslng trend 

notod as the leve l o f nitrogen was increased.

3. Effect o f gilcronutrlonts 8 Mierottutrieats did

net show any sigBlfj,esak e ffec t on the girth, o f cobs.

S. Grain heart ratio

She data on the grain heart ratio o f the cob is  

presented in ffsble Sc. X. “She average grain heart ratio 

is  4.395 and I t  ranged between 3.94 to 4.f>9»

1. Effect o f da he o f m v&nat I t  is  evident from

the table that the f ir s t  date o f sowing was significantly 

different from the eeeond and third dales o f sowing end 

that the ratio was lees for the f ir s t  date. She ratio 

for ine second and third dates o f sawing sea not s la ti- 

s tiea lly  signlficent.

2. Effe c t of nitrogens Hone o f the treatments 

hoa any oignifiean fc e ffect in the grain heart ratio.

3. M icronutrients She e ffe c t  o f aneromi.trion to 

influenced fee grain  heart ra tio  and the ratio  was asejaimum



fi£

fo r  tho micro nutrient ap ilied  plants. Hone o f the in ter  

rollons was s ign ifican t.

Sable Ho. X

Grain heart ratio  na affected by dlfforon  t treatments

Treatment Eafcio Treatment Satio ires  fcaent Hatlo

Tfp.fce o f
sowing nitrogen Mieroautrient

3.94 4.26 M0 4.52

d2 4.56 b2 4.56 M1 4.26

4.69
*3 4.37

f.  test S. S. sig*

H.3. + 0.2046 0.1466

C.B. at 
5Js le v e l 0.4337

u p j> i

0.3080

Y. Y ield  attributes

A. Stover .yield

The data on stover y ie ld  per p lot is  presented in

fable Ho. 51 and graohically represented in Fig. ilo. 5.



Bar diagram showing grain and s fcover .yield 
per hectare aid grain yield per plant
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Y ie ld  o f  e I over per r>lo b as a ffe c  led by fnc 

d iffe re n t  Irenfcaenla (ir i K g.)

Table Ho. XX

'Croatia ent ieighb ( in  &$•)

Babe o f  ssoning

B1
B2
B3

i\ tesb  

S.B.

C.B. a t  55» le v e l

Hi brogen

H1
H2
h3

P. boa b 

Micronutrient

M0
M.

6.68
4.43
3.17

o ig .

+ 0.426

0.903

B1B2D3

4.4?
4.98
4.84

H.S.

4.87 

4.65

I .  tea b H.S.
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1. E ffect o f  date o f  sowing* The stover y ie ld  

was s ign ific an t ly  d iffe ren t fo r  the throe dates o f  sowing 

(D^, Sgtmd 3-j). The maxinum a tover y ie ld  was fo r  the 

Cirst date o f  sowing and the second date o f sowing had 

s ign ific an t ly  looser y io ld  then the 3  ̂ date o f  solving and 

the la te  aown eroii (2^ ) g, va the lowest y ie ld . The f i r s t  

date o f  sewing had 3.51 Bg. (110.7^) higher otover y ie ld  

than the la s  t date o t sowing.

2. B ffeot o f  n:i tro.sem Hone o f the treatments was 

s ign ifican t in  She y ie ld  o f  a tover.

3. Bf f e c i  o f  rajcronntricntet I t  is  a lso  evident 

from the data that the taioronutrients did not a ffe c t  the 

stover y ie ld  s ign ifican tly .

B. Yield o f  grains per plant

Table Ho. XXA prcoen ce the y ie ld  o f  grains per plant 

and a lso  represented grar-hioally in  Pig. Jo. 5.

1. B ffse t  o f  date o f  sowings I t  ia  seen f ro »  the 

Table Mo. a I I  thr.t the date o f  sowing ted s t a t is t ic a lly  

s ign ifican t influence on the y ie ld  o f  g iv ius. The yie lds  

obtained on, the f i r s t  and second dales (B j and D^} wrre



6 4

not s ign ifican tly  d iffe ren t from each other. Similtir 

resu lts  were obtained fo r  the second and third  da tee o f  

sowing also (Dg and B^}. the y ie ld  obtained fo r  the

f i r s t  date o f sowing (2^ ) #as s t a t is t ic a l ly  s ign ifican t  

over tne la s t  date o f sowing and the increase wrb 

28.28 .̂
fa b le  Ho. H i

Weight o f  grains nor plant an affected t>v the 

d if fe  ron t fcre&tuen t& (in  g? «)

Ireatirenf weight Sreatoent ft’eight Iren  feaont weight

Bate o f  
sowing flttrogen Kicronutrim  t

*1 J72.27 *1 144.40 M0 196.91

32 164.20 wa 156.30 M1 156.91

D3 134.15 ■3 169.80

J. teat aig. B.S. IS. S.

L v +w'iZim 16.36

O.B. 34.68

W J
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2. E ffect o f n l broaern I t  is  evident fro® the table 

that the successive increases in the dose o f nitrogen did 

not influence the yield  si@ii.ffi can tly. However, i t  was 

observed that tne y ie ld  ohoaed an increasing trend as the 

doses were enhanced. She percentage o f increases wore

B.3^ and 17j£ respectively for the Hg end leve ls  o f 

nitrogen over tho Hj leve l.

3. E ffect o f iflicronntrlontss Application o f micro­

nutrients did not show any significant e ffec t on the 

yield  o f grains per slant.

0. Yield o f grain nor nlofc

She yie ld  o f grains per p lot as aftocted by tho 

various treatments are presented in table Ho. X III end 

also graphically represented in f ig .  Ho. 5.

tho yie ld  data on table Ho. X III shows that tho 

date o f sowing treatment only is  s ta tis tica lly  significant 

over the others.

1. Effects o f date o f sowing* I t  is  seen that the 

premonsoon sowing i e . , the f ir s t  date o f sowing 

increased the yield  by 12.21ft and 37.85jt over the second 
(3g) and bi’Ird (D^) d;<toe o f sowings respectively.

mailto:si@ii.ffi


However, the differences in  y ie ld  between the and Bg 

sowings and between Bg and sowings wore not sfcatio b i- 

ea lly  significant t.

gftble Ho. XXIX

Weight o f  ■aaiae grainn ner n lot as affected b.v the 

d iffe ren t trervfeionta ( in g a . )

Sreatiaent Weight Ireataen t Weight Treatment Weight

Bate o f  
sowing Hitro&en Kioronu brient

5035.61 *1 4054.00 4508.2

D2 4541.05 H2 44-33.00 -1 4380.5

D3 3636.33 H3 4736.00

f .  toot s lg . H.3. N.3.

*  433.095 + - -

C.B. 318.17

V ? 3

*f

2. a ffe c t  o f nitre,tens Hone o f the leve ls  o f 

nitrogen v.a3 s ta t is t ic a lly  s ign ifican t over the other. 

However, i t  was observed that the highest le v e l enhanced
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the yie ld  by 7$ said 10.3$ over the Ng and levels o f S  

reeoectiveiy. Inc yield  Increases fo r  Hg leve l o f H over 

the H,j leve l was found to be 10.53$.

3. Bffeot o f irioronu trlenta ; She yield  o f  aalae 

grains obtained for the aloronutrienfc applied plots showed 

a depressing trend over the control. However the yield  

difference was not o fcatis tica lly  significant.

VI. drain to stover ratio

She grain to stover ratio as affected by the various 

trcntipenta are presented in fable Wo. XIV and graphically 

represented in Big. Ho, 6.

1. Bffecfc o f date o f sowings I t  is  evident from 

the TaWe Ho. XIV that the date o f sowing was statia t i­

cally significant over the Dg and dates of sowings and 

that i t  was lower fo r the 1>̂ date o f sowing. She difference 

between 35g and dates o f sowing wae not significant.

2. S ffect o f nitrogen: Hone o f the treat®ante was

significant in  the grain to a hover ratio.



B ig. 6

Bar diagram showing g ra in  to stover ra t io  

Big. 7

Bar diagram showing percentage o f  orotein  

in maize grum s
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table Mo. XIV

Srain to stover retio as ^fiecfcefl fr.v the 

various ireatoeate

Treataent Babio Ireateiont Eatio Sveataent Batio

Bate o f  
sowing Hi ti’ogon Mieromrtrient

D1 0.604 1.012 ®o O. 99

b2 1.056 0.96 1.02

B3 1.150 B3 1.045

r . teat S lg . S. S. S'. S.

3.E. 0.1613

O.D. at  
5$ le v e l 0.341

W 1
■ , r « f f lnn-lT .. .r r  ..w u n rrr. r. nm!... Ill m n . . — ■ w w n - n m . r -

3. Sffoot ot  BiicroRutrients: I t  ie  also evident 

iron the date that the alcronuisrieirta did not a ffect the 

grain to a tovor re tie .
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V II. Pro fcoin eonten fc o f  aniae grains

Table Mo. XV shows the protein con tent o f aniae 

grains as ssffeoted by the various troatonn fcs tnd graphi­

cally represented in Pig. Mo. 7.

Table Mo. XV

Percentage o f protein o f aaize grains na affectod 

by the various Ireg toentn )

Treatment Protein
^age Ire&teent Pro to in

jtage Treatment Protoin
f» age

Bate o f  
sowing Hi fcrogen Hicronulrient

B1 8.44 H| 7.07 K0 8.79

*2 8.73 h2 9.05 M1 8.53

S3 8.1 H3 9.87

r, test U.S. Big. M.S.

O.D. 2.08

0.984

H3rt2B1

1. Ifi'oct o f uatc of sowing* Bateo o f sowing 3)̂ , Bg 

and did not influence the protein percentage of corn grains.
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2. Sffoet o f nitrogen* I t  is  evident from the 

table that the highest leve l o f Nitrogen (S^) influenced 

toe protein percentage o f the grain significantly by

39.6 percent over the lrv e l o f ni tro0on. Peroon tage 

o f pro Lein be tween and Ng and also be tween Hg and 

did nob show sta tis tica lly  significant irapro^eaent. 

However the increase in percentage o f proteins between

N̂  and Hg levels  was 28 percent and between Ng and was

9.06 percent.

3. E ffect o f Pilcror.nteient: Iho e ffec t o f micro­

nutrient waa not s ta tis tica lly  significant.





DISCUSSION

Growing hybrid anise is  not B o fd y  a  matter o f  

sowing a now kind o f  seed. So get high y ie lds from hybrid 

maize, i t  is  imperative to adopt improved production 

methods. Hybrid aoj.ze varieties are high y ield ing and 

respond much more p ro fitab ly  then open-pollinated maize 

to good cultural practices. In view o f the importance o f 

improved cultural practices fo r  the rea lization  o f  maximum 

y ie ld  potential o f the newly evolved hybrids, work on 

improved cultural practices was in itia ted  almost simulta­

neously with their release fo r  general cultivation.

Agronomic t r ia ls  have been under way in various regions 

to work out moat su itable  production practices fo r  growing 

those hybrid maize*

hybrid anise i s  a  new introduction to Kerala and 

i t  is  found to do well wider Kerala climatic conditions.

So systematic work has ever been done in  Kerala on cul­

tural as well as msnurial requirements o f this crop.

She present investigation is  one o f the pioneer 

works conducted a t tn® Agrioulturel College end Heoearoh 

In stitu te , Vellayani with the object o f finding out a 

su itab le  time o f sowing combined with adequate fe rt iliz a t io n .



She reaults ob talned regarding the tlmo o f plaiting end 

the e ffec t of fe r t i l iz e r s  per ticu lnrly o f  Nitrogen on the 

p la it  aa adjudged by pleat oheraetore, grain  and atover

yield end quality are diBcu-iaed in the following pages.

i .  growth S fcuiH oa -s  rol.-ted to CiinatQ

a) derainatlon and stand o f the crop

The observation aede on the pereontr-ge o f gemina­

tion showed that the period of pleat eoergenoo ranged 

between 4 to 5 doys and that the percentage ass 975̂  in 

the fie ld . She high rate and early geminp lion can be 

attributed to tho good quality o f aeed and warm noiet 

oondltiono prevailed during the periods of sowing.

b ) Hoi/.ht o f n lw ta

the ansOysas o f data on tno cuaolr-bivo grov/th rat©

o f  Diaiits Ind icated  that during the f i r s t  ssnd second

observations made on the 55 th and 50 bh orya n fto r  sowing 

re s p e c t iv e ly , the second date o f  sowing in fluenced  the 

h eigh t o f  p lan ts sigtuficnaU jr over the other two dutes 

o f  sowing (B,j pnd £-j)» -the f a l l  in  v e g e ta t iv e  growth was 

tiore f o r  0  ̂ date o f sowing t* an the j3̂  dcte  o f  sowing ia  

Hie f i r s t  obnervatlon and in  tne second ousssrv. t on the 

f e l l  in  v e g e ta t iv e  .-ro*tli aaa oi^nific-snt fo r  the dale

of -sowing over the itj do to o f sowing.
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2 M b  fall In vegetative growth in the early stages 
way be attributed to the rainfall received during the 1st 
stage of plant growth ie., 14 days after plant emergence 
as recognised by Hanway (1959). She rainfall during 
thlu period was in the order of 104.50 am., 316.50 ana. 
and 113.60 am. for the 3^, Dg end B^ dates of sowings.
She high rainfall during this period for the July 2 
sowings (Bg) might have resulted in increased vegetative 
growth and plant height followed by B^ and dates of 
sowings, la the second observation la., 50th day after 
sowing the plant height for the Bj date of sowing increased 
considerably ovor tho date of sowing but not over the 
Sg sowings. Shis nay again be attributed to the rainfnll 
conditions prevailed during the second and third growth 
stages of the plant as recognised by Sanway (1959). She 
total precipitation during these stage of plant growth 
was 511.70 an., 486.90 m at, and 19 3 ,3 0  am. for the B^t Bg 
end dates of sowings respectively. Shus it is clear 
that with increase in rainfall the vegetative growth cud 
pliant height of the June 17 sowings (B^) accelerated over 
the Bj sowings. She initially high level of ssoistur© 
followed by sufficiently gbod rains at this stage main tallied 
the already high growth rate of the Bg sowings during 
this period.
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Early worKers lik e  Bhosdes and Nelson (1955) 

observed that a deficiency o f no is lure In the noil during 

enrly growth 3 fcngcs slows down vegetative growth, delays 

tnsnellng end silk ing and also the maturity o f the crop.

I t  was also reported by Donmoaa and Slhaw (1960)  that 

moisture stress between 30 and 60 days a fter sowing i e . , 

until tassel emergence reduced Plant height and dry 

matter production. Colligado and Alibcrt (1964) have also 

found tn^t a single period o f moisture stress ned the 

greatest retarding offee I on growth when applied during 

the period from 30 days a fter sowing to beginaing of 

taaoeling.

But the ob.'orvatton on the cumulative growth on 

tho 65 th day ;J'ter sowing indicated that the height o f 

oltails considerably Increased and that i t  wan atati- 

s tica ily  e ign if 1 cant for the dune 17 sowing (D^) and with 

subsequent sowing (j>9 and the height was progressively 

reduced. She preionsoon sowing (B^) recorded 10# and 19# 

moro height over tne X>g and dates of sowings! done after 

tho break o f the tsonatoon.

She ra in fa ll received (hiring this growth period 

was 591.40 mm., 502. iO sara. and 356.30 taia, respectively 

for B„, B0 and S>, d-> tea o f oorlu.%3. ©ms i t  is  clear that1 ’ 2 3
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tho crop sown during th® pre-sonsoon peri od receiv ing  

uniform inoreaso in  ra in fa ll at the early a Lagos o f  p lan t  

growth showed a ig n ifle a n t  increase In heigh ii over the 

others. This say bo due to the fuel; that the preaonsoon 

u lan tm g followed by increasing ra in s a t  She ea rly  a lagea 

ensured uniform growth o f the crop. The plants have a l l  

estab lished , w e ll bo Core tl e raina end could betto r  

witha band excessive ro is  sure condi t5 one in  the root zone 

a I  the la t e r  stages o f growth. Early root growth would 

have been be tte r  in  premonsoon p lanting and the prexonaoon 

intorou ltu re  o f  the oroo would have enabled be tto r  control 

o f  woods during ea rly  growth phase when maize su ffe rs  most 

due to weed eoojteU fcion. On the other hand the delay in  

sowing 1 e ., a ft e r  the bre&u o f tho ffioneoon (Eg and D^) 

Blight have resu lted  in  slower growth a t  th is  period. 

S im ilar re su lt  have been reported by Boheja ej; (1964) 

in  their agronomic investigations with maize wherein i t  

was indicated fchnfc the pr&aonsoon p lanting with s l ig h t  

I r r ig a t io n  had several d e fin ite  advantages as compurod 

to p lan ting  a ft e r  break o f monsoon in  the f i r s t  week o f  

July o r  la t e r  and that a  delay in  p lan ting  t i l l  tho onset 

o f the raina say re su lt  in  poor p lant stand, a  slower 

growth, higher borer carnage o r  higher percentages o f
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barren plnnta sad .-sore dosage fron water lodging 

resulting in lower grain yield.

I t  ie also interesting to note that the high total 

precipitation for the Bj date of sowing during Rpproxi- 

nafccly one month before snfhosiQ when compared to the

later a&tos of sowings might have induced higher 

vegetative growth during taoaellng. Ihis finding la in 

agreement with those reported by Bunge and Odell (1959) 

wherein i t  was 0011 eluded that prool.citation above normal 

is  especially beneficial -when i t  occurs approximately one 

aonth before end during anthesis end that the greatest 

need of oora for high soil aoisture is during that period, 

ffius oosparatively better precipitation during the above 

period for Bg date of sowing over the date of sowing 

sight have been the reason for Increased plant height in 

She July 2 (Bg) sowing.

XI. Climate and teaseling

Sable VI ohom the data regarding the number of 

days to tosaeling under three planting dates in this study. 

Sowing sialso on July 1? (B^) significantly delayed 

taeaeling compered to sowings on July 2 (Bg) or June 17 

sowings (B^). tho number of days taken to tacooling for
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the three dates o f sowing (A j, Dg and 3^) wore 53.40,

53-00 end 56 doya respectively. She delay to tasaeling 

may he attributed to deficiency of so il moisture during 

the growth phase nearing to tasaeling. Sabir (1956-57) aa 

reported by Hal (1961) found at Cozi that tasaeling end 

silking in maize occur just before tho time when the rains 

decrease and the relative humidity begin to fa l l ,  to the 

present investigation also tassellng occurred for 2  ̂ date 

of sowing when this critica l period influencing earliness 

to tassellng coincided with the period o f teaseling, for 

the S.| sowing, tasaeling occurred just before the time the 

rains decreased and stopped thereafter for three weeks 

from 10th August to 30th August 1964 and the relative 

humidity declined from 88,70 to 81.40 percent.

I t  was also found by Bhodes and Kelson (1955) that 

a deficiency of moisture during early growth slowa down 

vegetative growth, delays tasaeling and silking and delays 

maturity. In the present investigation also the total 

precipitation during the early stages o f growth unto 

tasaeling gradually decreased for the three dates 9^, A, 

and in the order of 570.20 mm., 486.90 mm. and 208.0 mm. 

respoc bively, thus causing moisture deficit for toe 

sown crop at this stage. Shis might be the reason for the
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delayed tasaeling for B  ̂ sowing;. Tho difference between 

the number of days to tassellng in dune 17 and July 2 

sowings (B.| end Eg) sore not statistically significant.

111. Cob Studies 

a) Qlliimte and length, of cob.

Studies on the length of cob revealed that the 

length was significantly higher for the B̂  dale of sowing. 

However the differences between the length of cob in 

July 2 (Dg) and July 17 (B^) sowings were not statistically  

significant (Sable V II). She effect of date of sowing on 

length of cob may be due to the optima* moisture condition*! 

maintained through out the growing period of the sowing, 

length of cob -  a contributing factor to yield might be 

affected by total rain fall during the growing season 

(Glover, 1957)» deficiency of soil moisture during 

tasaeling and silking (Ehoades and Nelson, 1955). Robins 

and Bomlng© (1960) reported that depletion of available 

mois tore to wil ling pereon tags reduce the yield of com. 

Apart from the favourable d iaa tio  conditions for the 

sowings, fertilisation also significantly enhanced the 

length of eob.



b ) Climate and waiaht o f  cob.

She f i r s t  date o f sowing (2^) recordod sign ificant  

increase in  weight o f cobs. Shis finding is  in  partia l 

agreement with the resu lt obtained by Stannbcrry e_t a l 

(1963) wherein i t  was found that the stage at which 

supplimentary irrigation  most increased tota l ear weight 

was during pollination. In  the present investigation also, 

a fte r  the emergence o f tassels there was s ligh t roina which 

might have favoured the tota l ear weight o f  corn. For 

tho Dg sowing there me no rains a fte r  the emergence o f  

tassellng which might have inhibited the development o f  

cob end hence reeulted in  le sse r  ear weight. In July 17 

sowing (3)j) the ear weight did not d i f fe r  s ign ificantly  

from the July 2 sowing (Bg). In this erase though a period 

o f 2 weeks with no rains preceded anthesia, as i t  wae 

alleviated  by ra in fa ll during the period o f anthesis the 

ear weight did not reduce sign ificantly  from the Bg sowings. 

Shis finding is  in  partia l agreement with the report made 

by Bhodee and Heleon (1958) Wherein i t  was found that i f  

the deficient moisture eupply during early growth is  

alleviated by teaseling time and optimum moisture is  

maintained throughout the rest o f  the growing season 

yields are lik e ly  to he good.



c) dime fee and Kirfh o f cob

She girth  o f poij-smo ther con tribu ting fee toy to 

yield  improved oigalfieraifcly in the f i r s t  date o f sowing 

(B^). The girth  o f eob under the neoond end third da tec 

o f sowing (JDgiaid Bj) did nob d iffe r  sign ificantly from 

each other, 'ike favourable climatic conditions prevailed 

at tue various a tPt.ee of nlent growbh fo r the June 17 

sowing (B^) aiftht have j nfluonoed the development o f cob 

end thereby the girth.

fl) Cl iron be mil grain to heart ratio

The results o f  grain, to  h e rr i ra tio  indl os ted that 

prcaousoon sowing (B ^ ) roou lled  in  production o f  greater 

amount o f  heart per unit o f  gra in  sa compared to  plantings  

a fte r  th e  onset o f  the aonsooa (lb, end B ^ ). The differences 

between the July 2 and < Ju ly  17 bow  ings (B0 end B j )  were 

nob s ta t ic b ica llv  s ig n ific a n t .

IV. Yield attributes

a )  d is a b le  ps r e la t e d , ia  y ie ld  per a la n t  end ner p lo t

Sowing maiae on June 17 (B^) gave the maximum grain 

yield  during the crapping season under invee tig*.tjon. 

fields ,/ere arogre.i” ively lowered with aewia^a in July 2
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and July 17 (B2 and B^). July 17 sowing resulted in the 

lowest yield during the season under study. However, 

differences between yielda froa June 17 rand July 2 (B  ̂

and Bg) and from July 2 end July 17 (Bg and I>j) sowings 

were not stntistieally significant.

Satisfactory levels of soil moisture during the 

early growth stages of eorn increased the vegetative 

growth, induced early tassellng and silking. Xt can ha 

seen from the setereologlcal data that the amount of 

rainfall received t i l l  50 (leys after sowing was 570.20 am, 

for June 17 sewing (B j) while it  was only 486.90 am. and 

208.50 (am. for the Bg aid B  ̂ dales of sowing respectively. 

She well distributed nigh precipitation favoured early 

tassellng and silking and the higher yields for the B̂  

date of sowing  ̂ Bunge and Odell (1959) observed that 

seize yields were influenced most markedly by precipita­

tion preceding anlheadn and by maximum tempera turo during 

enthesis. The temperature recorded for the sowing at 

the time of unthesia was 82°? while for the Bg and B̂  

sowings were 82° i  end 81°!’ respectively. Thus i t  can be 

postulated that the precipitation above normal one month 

before and during anlheale with high temperature were the 

Uniting factors to nigh yields.
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I t  would also be attributed that the delay in  

tasseling and silk in g  eight have adversely affected the 

yield  o f aaia® la  Bg and B j dates o f sowings. This 

obaervatLon i@'’’agreosaent with those obtained by Tahir 

(1956-57) as reported by Hai (1961).

Adequate moisture during taaseling and silk in g  fo r

the &| over the Bg end B^ dates o f sowings sigh t hove also  

contributed to the high y ields obtained fo r  the B̂  date 

of sowing.

The Increasing tota l ra in fa ll received during the 

growing senson in one o f the sa jo r contributing factors 

fo r  increased y ie lds. Blover (1957) found that the y ield  

o f mssise rises  with increasing tota l ra in fa ll upto a 

a az iaw  only, thereafter as rain f a l l  totals further 

increase, y ie ld  decreases, la  the present lnves tlgation  

the total ra in fa ll recorded during the growing season o f  

the , Bg and dr tea o f Bowings were 763.40 lam.,

1116.90 tan. mid 1035.30 am. respectively, ffroa the yield  

data obtained, i t  could be inferred that the total rein­

f a l l  o f about 763*40 ass. sight have been the o r it ic a l  

lim it fo r  increased grain production under Vollaynsni 

conditions beyond wuieh the increase in total ra in fa ll  

might ttswe decreased the grain y ie lds.
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She depression o f y ie ld  under excessive ra in fa ll  

also needs experimentation fo r  elucidation, She causes 

si ay in part consist i f  any or a l l  o f the following, 

leaehiiKS o f s o il nutrients, reduced lig h t  end heat, 

increased diseases, increased competition fro® weeds ©to.

Moisture depletion nt tho time o f teaseling and 

pollination night have boon the reason fo r  low y ie lds fo r  

the second end third dates o f sowing (Bg and B^)«

b ) diaa-ite and atover .yield

dune 17 planting (B^) resulted in the maxlmusi 

stover y ie ld  said with subsequent delay in  planting the 

stover y ie ld  was progressively lowered. She quantity o f  

ctovor produced was 50.795s and 1 1 0 . 75s fo r  the B1 date o f  

sowing over Bg and B j datos o f  sowing® respectively. She 

increase in stover y ield  fo r  Bg dt-.te o f sowing over B  ̂

was 39.75$. Shis could bo attributed to the favourable 

climatic conditions prevailed during the growing seasons 

o f the dune 17 (B^) and July 2 (Bg} sowings over the 

July 17 (B j) sowing. Shis finding ia in agreement with 

those obtained by Gaults® and 3haw (1964) in their agronomic 

investigations with hybrid maize. She increased pleat 

height also helped in increasing the stover yields fo r  

and Bg datea o f sowings.
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fb© testate of grain to stover rati©'indicated 

that • preaonsoon planting resulted in pwdtwticn of great#!? 

araoant of jW @ ? M t unit.of grain as oospared to plant* 
lags after the onset of monsoon* fills finding- is ia 
agreement with tiioe# obtained • by Qentom m& Stew (1964) 
ia their agrencpti© investigations with hybrid mmim*

f.# QttflHtBr fa c to rs  

QUante and‘agndo .protein oeroente&e
i

ill© crude p ro te in  percent&ge o f  mats© g ra in  was 

not significantly a ffe c te d  by the dates -of sowing teab^
meats* Similar resolt© have teen obtained tar Sants® m i 

Shaw (1964) ia  tlttir Agyononlb investigatione with hybrid 

isaisi®.' .' •' ' •

■ ’ Bfffeot o f .fertility  levels

A amber of ©E|i©riineat@ were commuted at the 

l*A.S,l#-» Hew l©lhi9 wherein the reajKmee of hybrid aaiae 

*lo nitrogen was studied* Basinas yield of - grain in soot 
of the esperiaents wan obtained when H was applied at .134 
or 179 %*/te« i©wove* the response to H application

©) Grain to stover. ratio m affected



beyond 134 Kg. p er  hoc Bare was re la t iv e ly  low  and sometimes 

even unecononic. Iho response curves fioveiopeil with <sata 

ob ta in ed  during 1960 and 1961 revea led  th a t  Dor the best 

ocouoaio returns nitrogen, should be apislied a t  & l e v e l  

between 6? and 134 ,vg./he. depending upon the s o i l  f e r t i ­

l i t y  and seasonal conditions -  low s o i l  f e r t i l i t y  and 

adverse oondi tiona l ik e  w ater logg ing  0 to.^ requ iring  

higher doses w itr ia  th is  range.

E a r lie r  Inven tigatora l ik e  Bonduraiit and Vice (1951), 

Dhesi (1953), im g  (1953), F ie ld ing  (1959), Bow (1959), 

Handpuri (1960) and S ingle and Garret (1961) re} o r  ted

response to high doses o f nitrogen up to 403*5 Sg. J'i/Jia.

But l i tiT& et a l  ( 13 5 3 ) 5  TaJcur and Fnaraa (1958), Shaw sad 

Gan tarn (1963) and S tan berry (1363) reoo.jfacnded do sen up bo 

120 llg. If/ha. to be eeono&ie and optliaura dose fo r  naiso.

l a  the present lnvestigabxon Nitrogen was tried  

a t  thro® le v e ls  111 x g «, 148 &g. and 185 Kg. i>«r hectare  

respective ly . Ihe high le v e ls  u t i l is e d  in  this experiment 

wore on the basis  o f  high responses reported by e a r l ie r  

workers.

High f o r t u i t y  l e v e l  trrals-ent had s ig n ific a n t ly  

affected  the t e ig h t  o f  p la n ts , len g th  o f  cob end the
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protein consent of grains. But there was no significant 

effect on earXineaa to tasaeling! weight of oob, girth 

of cob, grain to heart ratio, yield per plant, per plot 

yield, stover yield end grain to stover ratio.

Higher 0 level treatment helped the maisa plants 

to accelerate early vegetative growth. Thie was in line 

with the findings reported by Bad (1961) and Sharaa (1961). 

In the present investigation also, higher H level (Hg & il^) 
considerably accelerated the height of plants over 

though the difference between them was not significant. 

However,-at the 65th day (third) observation there was ne 

significant effeot for the different levels of H tried 

in this experiment.

She length of cob was significantly Inorcased by 

the higher dose of I! (If^). Thio nay be due to the direct 

effeot of H on the linear growth e f the oob.

Pro tain content wea also significantly increased 

from 7.07 to 9.87 percent due to higher fertility  levels. 

Investigators like Viols and Domingo (1948), Hordon ot al 

(1951), Sauberiioh £t fO. (1953), Zuber et s& (1954),

Prince (1954), Sevens et ol (1954), S ill& rd (1955),
Kunter and fouagen (1955), Galvez et oL (1956), Geater 
et s i  (1956), tang M a i  (1956), fhomaa (1959), Dansa (1959),



S trang and Broue (1960), Mandpuri (1960), HacSeorge et a l

(1960) and Shaxma (1961) concluded that higher dosca o f  

II application i n c r e a s e d  the protein content B i g n i f i e a n & y  

in  maiso g r a i n s .

She response o f higher doses o f H on factors, such 

as weight o f oob, y ie ld  per p lant, per p lo t y ie ld , grain  

heart ra tio , grain atovor ra tio  etc. was not sign ifican t  

at a l l  le ve ls  tried  in  the present investigation. Shis 

Inch o f  response may be due to the aocusula Uve o ffse t  o f  

one or more o f  the fo i l  owing reasons. Bow plant popula­

tion, lo ss  o f s o i l  nutrients either by leaohing or 

vo la t ilisa t io n , higher doses o f H tried in the experiment, 

increased competition fro® weeds end reduced lig h t  and 

heat associated with inoreased cloud.

Proper sdjustnent o f  p la it  populations and rate  

o f  N seea to be very important fo r  grain production in 

com. High rates o f  I? s igh t have docroaaed grain y ield  

with low plant population o f approximately 43250 per ha. 

(17500 plants por noro) used in this experiment. Ehia 

appears to support tho idea o f SVillcox (1954) that 

nutrient which is  in  excess in  the s o i l  solution w ill  also  

be in  excess in plant ju ices, where i t  w i l l  disturb normal 

metabolism and may not produce the deaired resu lts .



■ la  the present investigation the pleat population 
used was lew is# 9 aprh?exi®afely 43259 pleats pea? he ©tare 
C17500 pi sate per aere) ©a# tie' closes of I? tried, were 
'high vis.*' 148. Eg. • an# 18$ Eg. ( » ti ifg sat .
pe*-imetm'’ veepeetively. fie  in itia lly  higher doees ©£
S did not ©low .any' sarlse# ciifferenae between then though - 
tie-.yield inereeeed by l 8.3fS ®ad 7$ with iose- of .1 oyer 

S,1 «aa II2 iw a s .  Bkm me hiSh levels of B with lew 

pleat population might, have 'tistebsfi. the aomal- metabolism 

of, the plttnlK/att&;de©t*eime&’'the yieXte*
'

A seeoad reason. that muLi he attribute# to tie
’■ . ' ' , .■ . . l '

low response' with high, ioees of ft Is that ©yea the low • 

level- o f I  trio# in fills  gtudy wool# 'have been suffioient 
enough to. promote .the eooaonle yield of com with the low 
plant densities used. fie extra available ® in the soil 

aight have been nti&i&0&-for increasing the* protein content 
; of 'fee grains. .,;fhi© 'finding-is in agreement with those 
.obtained hy Karan §ia#i sn#-Ssa%a£i (19#0) wherein i t  
was- found that .higher- rates -of 8 than theed tided' wool# 
he lieGeeeary to obtain- the maximal eoatent o f proteins. • •
.It. was also reported .that -^e yield o f -shelled eon* deeroaso# 
with M il plait.population end low rates of »* ''.trion 
fM i' i t  eemd ho inferred that with low .plant populations 
m use# la .this investigation :s low -'dose' of-IT-would have
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been su ffic ien t or the high doses o f H as tried  in this 

study should have a dense stand o f the orop to promote 

grain yie lds but not protein percentage.

A third reason that could be attributed to the low 

response o f H to y ie ld  might be duo to the loss o f  nutrients 

either by leaching or by vo la tilisa tion  in  the well drained 

s o il used in the present investigation. In  the present 

study N was applied at three stages v ia ., a t sowing, 35 

days a fte r sowing (knee high stage) and 20 days a fte r  the 

second application (tasseling stage). Ihe amount o f preoi- 

pitatlon  recorded during and the week followed the appli­

cation of fe r t i liz e rs  are given in Sable JSo. XVI.

if able So. XVI

Bain f a l l  data during and the weak followed 

f e r t i l is e r  applications

Sain f a l l  in  am.
Bate o f — — *— . . . . . . . — — ---------------
sowing sowing stage Haoe high stage ^ f a g e * 8

B1 , 10 4.50 50.50 79.70

233.60 79.70 -

B3 50.50 - 147.80



Ihe above table indicates the p o ss ib ility  o f  lo ss  

o f  if e ither by leaching or by vo la tilisa tio n .

V II. Effect of micronu fcrlents

Mioroau brieata aid not show sign ifican t e ffec t  to

any o f the plant characters other than grain heart ratio  

studied in  the present investigation. Shin finding is  in  

partial agreeaen t with those ob tained by Vieta (dr) at a l 

(1353) wherein i t  was found that applications of HnSÔ ,

CuS04 and phoapbrto did no b a ffe c t  grain yields o f  naize.

Seas o f  the ®sa?ly investigators l ik e  Bunting (1956), 

Hiatt and Massey (1358), Vlasyuk (1959), Ahu^a and Gan lam

(1961), fuaphery (5963) concluded that application o f zinc 

either s o il application or f o l i a r  spray helped in  increas­

ing y ie ld  o f  ra ize . But ftiohring end Soefi (1954) concluded 

that the application o f zinc, ?cf Ida and Cu resulted in 

a doorcase In grain y ie ld  o f  com, St wan reported fehal 

She relationship between the in  nutrition  o f com said the 

y ie ld  o f grain  is  a  very complex one requiring further 

study. In particu lar there was no defin ite  c r it ic a l leve l 

o f m . The optisraa 2a le v e l was affected to the greatest 

extent by tho leve l o f Msn, low Jin in  the leaves resu lting  

in  a low 2nr requireaeu b fo r  maslnjm grain y ie lds while
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high Mn in  the leaves resulted in  a  high 2n requirement 

fo r  both grain and stover y ie ld s . (Che contention fo r  a  

balance between the amounts o f Za and Mn requires further 

investigation.

T i l l .  Bcsnamlcs o f  Hltroaen fe r t i l is a t io n

Bren though the le v e ls  o f  nitrogen used in  th is  

study did not show significance over the other i t  was 

found that the response o f  corn to d iffe ren t le v e ls  o f  

nitrogen (111 Kg., 14 8  Kg, and 185 Kg./ha.) behave in  a 

lin ea r fashion except fo r  the premonsoon planting (D^)

which was found to he the most su itable  date o f  sowing as 

adjudged by the various plant characters studied. (B ig . 8 ) .  

She response curve developed fo r  the date o f sowing 

stood a t steady le v e l beyond the Sg dose o f  nitrogen  

(148 Kg. i'/jm.) .  As such the theoretical op t ic  nisi and 

economic doses o f  nitrogen fo r  the date o f  sowing was 

wor&ed out. I t  was found that the optimum le v e l o f  

nitrogen fa r  the date o f  sowing would be 186.82 Kg./ha. 

while the economic dose would be only 169 Kg./ha. In  

calculating the economic dose, the price o f  input i e . , H 

in  the fo ra  o f  naaoniua sulphate was taxen to be Ea.360/ -  

per ton o f ammonium sulphate and the price o f  out put i s . ,  

aaitse grains a t fis.JO/- per quintal.
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She relationship o f actia  doses o f  ® to the 

additional yields obtained at higher leve ls  o f H was also  

worhed out. I t  was found that fo r  every rupee invested 

to R over the In it ia l leve l o f 111 Kg. S per hectare the 

extra income would be Ra.1.60 upto 143 Kg« R/ha.» beyond 

whiflh i t  reduced to Rs.G.8 9  upto 185  Sg. H/ha.



sum m ary  and  con c lu sion



SiBtftAHf AMB C0K0I.U8IQS3

An investigation was carried out to study the 

e ffect o f  date o f  sowing and nitrogen fe rt iliza tio n  

combined with a mixture o f mieronutrients with hybrid 

maize variety Deccan hybrid Makka during Khariff 1964 in  

the Farm of the Agricultural College and Kssearch Institute, 

Vellaynni. She so il o f the f ie ld  is  red loam o f medium 

fe r t i l i t y .  She experiment was la id  out in a s p lit  plot 

design with combinations o f date o f sowing and nitrogen  

ua the sain treatment and micronutrieat mixture as sub,, 

treatment, farm yard manure, phosphoric acid and potash 

were applied to a l l  the plots uniformly.

Shree sowing dates were tried in the present 

study v iz .,  June 17, July 2 and July 17 with 15 days 

interval. Shree leve ls  o f nitrogen 111 Kg., 148  Kg. and 

165 Kg. per hectare with a mixture o f  6 .38  Kg. bn, 13.23 Kg. 

Mn and 7.12 Kg. Cu per heotare were also tried to determine 

a suitable combination o f these nutrients fo r the Vellayani 

region.

Growth characters lik e  the germination percentage, 

height o f plants, earliness to tasseling were studied.



Yield and a llie d  characters namely length o f cob, weight 

o f cob, girth  o f cob, grain  heart ra tio , stover y ield , 

grain y ie ld  end grain to stover ratio  were investigated. 

Quality character mainly percentage o f crude protein was 

also studied. Besults o f the investigations are summarised 

below.

1. I’remcmsoon planting v i s . , dune 17 planting was 

found to Increase the height o f plants sign ificantly  as 

compared to the sowings a fte r  the break o f the monsoon 

and that the maximum vegetative growth occurred during 

the period o f tasaeling.

2. She higher leve ls  o f nitrogen enhanced the 

height o f plants when compered to the lowest leve l o f 

nitrogen tried  in th is study.

3. Early sowings upto duly 2 were conducive to 

stimulate earllness to teaseling. She moisture conditions 

and himidity favoured the early tasaeling in maize. She 

nitrogen fe rt iliz a t io n  did not have any marked influence 

at any o f the leve ls  t iled  in inducing early taeseling.

4. Preaonsoon sowing on June 17 sign ificantly  

increased the length o f cob. ffise highest leve l of



nitrogen (H^) also considerably enhanced the length o f  

cob.

5. While the presonsoon planting I>1 favourably 

a ffec t the weight o f cobs, none o f the nitrogen leve ls  

are found to be effective in  increasing the total ear 

weight.

6. Sowing on June 17 (significantly increased 

the g irth  o f cob. F e rt ility  leve ls  had no sign ificant  

effeot on the g irth  o f  oob.

7. She grain heart ratio  is  the highest fo r  -toe 

la te  sown crop (B ^ ). Shis would suggest that as tho grain  

weight was increased the heart weight also increased 

proportionately in the early sown orop (B^). Ho diaoer- 

nable difference is  observed among the d ifferent level®

o f nitrogen.

8. Early sowing B  ̂ increased the y ie ld  o f  grains 

by 12.21^ and 37.85?° over the la te r  sowings Bg and 

respectively. However, the y ield  differences between

B.] and I>2 sowings and between Bg and B^ sowings were not 

s ta t is t ic a lly  sign ificant, Shere la  defin ite advantage 

o f nreiaonsoon sowings over sowings a fte r the onset o f
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nonaoon. She distribution of rain fo i l  at various 

stages of plant development being the major factor 

contributing to higher grain yields.

Higher fe rt ility  levels tried,though increased 

the groin yields, the increase was not significant at 

any of the levels. Shis would suggest that with a plant 

population used in this experiment the H requirement 

would also be proportionately lower for higher grain 

yields.

9. She stover yields obtained for the three dates 

of sowings (Hj, Dg and B^> were significantly different 

from eaoh other and i t  was maximum for the June 1? 

planting (B^) followed by July 2 and July 17 sowings.

But the atover yields were not affected by higher 

fe rt ility  levels.

10. Xhe grain to stover ratio is  low for the 

early sown crop (B .) when compared to Bg mid B^ sowing 

dates. Shis would suggest that sowing early in the 

season improves both the grain and Btover yield consier 

derably. Ho remarkable effect was observed for the 

higher levels of nitrogen.
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11. Sfliile the -time o f sowing did not m aterially  

a ffe c t  the crude protein content o f  grain , higher fe r t i ­

l i t y  le v e l increased the crude protein content from 7.07 

to 9.8? percent over low fe r t i l i t y  le v e l.

12. Application o f mioronutrlent mixture did not 

Influence any o f the p lant characters other than grain  

heart-ratio  studied under the present investigation.

I t  is  evident from the resu lts  o f  the present 

investigation that when Zen mays is  grown as a f ie ld  crop 

under the ag ro -c liaa tic  conditions o f  Vellayani, the moat 

su itab le  sowing date would be before the onset o f  south 

west monsoon round about June 10th and June 20th provided 

there is  adequate showers p r io r  to the date o f  sowing fo r  

early agricu ltura l operations.

With the present plant population used in th is  

experiment a higher leve l o f  H beyond 111 Kg./ha. does 

not scent to be advantageous though there ie  an increasing  

trend upto 185 Kg. H/ha.

Application o f Bioronutrieat mixture doee not 

seem to influence the growth and y ie ld  attributes o f com.



however, i t  requires further investigation  with individual 

n Icronutrienla and ttioly combinations.

2h® optiauas nnd economic doses o f  II Cor the 

date o f sowing as estimated "by regression equations 

revealed that the ootl*uai and economic doses o f  H io r  the 

D.j uafe o f sowing would he 186.82 Iig./ha. sad 169 Kg./ha. 
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Appendix X
Height of plants at different stages of growth 

(Analysis of variance)

Source 2.1’.
Variance

35 days after 
sowing

50 days after 
sowing

65 days after 
sowing

Total 53
mode 2 16.8889 21.81 64.02

iS.P.T.

B 2 1498.9479* 3195.796* 7738.54*
N 2 105.7534* 318.7995* 108.83
BH 4 16.8888 22.70975 45.29

Error 1 16 15.2873 38.3924 127.71
S.F.T.

K 1 0.0290 6.863 5.64
Hi 2 0.9525 : 28.226 6.14
m 2 2.6816 2.509 78.95

Bra 4 18.0741 33.809 272.35
Error 2 18 15.4236 37.508 140.831

•Significant at 55* level.
£2,16=98.4 £2,16=83.2 F2,16=60.60
£2 , 16= 6 .9  £2 , 16= 8 .3



Barllness to tasoeling -  ( AnaLvBla of variance)

Appendix XI

Source 2,£. Variance 
Earliness to tasseling

Total 53
Block 2 1.68

W.P.T,

2 2 31.63*
H 2 0.300

BN 4 5.185

Error 1 16 2.602

S.P.T.

M 1 6.00*

HM 2 0.850

m 2 0.670
ITiM 4 0.305
Error 2 18 0.963

•Significant at 55* level.

£2,16=12.156 
£1,18= 6.231



Appendix III

length, weight and girth of oob

Source D.i?« . Variance

length Weight Girth

1’otal 53
Block 2 18.5939* 14310.395 0.18735
S.P.T.

D 2 51.4436* 9258.70* 2.5363
I? 2 16.3939* 3771.31 0.1347

BN 4 6.0363 573.51 0.1115
.Srror 1 16 5.9031 2191.85 0.1191
S.P. I.

M 1 2.4831 1148.99 0.1546

W 2 9.8349 2586.15 0.162

m 2 4.0189 690.46 0.0062
mm 4 2.2158 861.89 0.0204
Srror 2 18 3-5849 1519.47 0.1357

•'Significant at 55* level

F2,16=3.19 P2,16=6.53 52,16=21.3
F2,16=8.71 i'2,16=4.22
i'2,16=2.78



Appendix IV

drain yield per plant and per plot

Source B.2.
Variance

Per plant Per plot

lotal 53
Block 2 14139.95» 12857.86*

D 2 7278.79* 8937197.5*
a 2 2883.90 2502337.0

m 4 376.44 215426.0
Error 1 16 2403.34 1688166.0

SiP.S.

a 1 0.07 220075.0

m 2 733.88 1105726.5
m 2 2468.06 460158.0

mm 4 672.49 469360.25

Error 2 18 1291.38 389135.6

Significant at 5$ level.

22,16=5.87 12,16=7.61
22,16=1.022 22,16=5.294



Appendix V

Stover yield per plot -  (Analysis of variance)

Source B.F.
Variance 

Stover yield

■Total 53
Block 2 5.5253
W.P.2.

B 2 56.9315*
H 2 1.2812

BN 4 0.2890

Error 1 16 1.6307
8.2.5.

M 1 0.6622
m 2 0.3226

m 2 0.2303
DIM 4 2.6308

Error 2 18 0.4980

♦Significant at 5$ level 

22,16=34.9123



Appendix VI

Grain to heart ra tio  and grain  to afcovcr ra tio  

(Analysis o f  variance)

Variance

’ * Grain to heart Grain to
ra tio  stover ra tio

Dotal 53

Block 2 0.4490 0.6300

rJf.P.D.

B 2 2.9248* 0.5775*

H 2 0.3998 0.0378

m 4 0.8961 0.0209

Error 1 16 0.3779 0.2340

S .-0. 2.

U 1 0.9178* 0.0085

m 2 0.1140 0.0325

m 2 0.0371 0.0519

BUM 4 0.0529 0.0360

Error 2 18 0.2927 0.0373

♦S ign ifican t at 5?* le v e l

12,16*7.7396 22,16*2.468
21,18*4.49



Appendix Til

Protein percentage of maize grains 

(Analysis of variance)

Variance
Source S. 5, —— -------- -—-------- —

Protein percentage

Total 53
Slock 2 1.905
W.P.T.

a 2 0.71
H 2 37.28*
m 4 1.66

Error 1

S.P.T.

a 1 0,91
m 2 0.08

m 2 0.07
SIM 4 1.29

Error 2 18 0.40
_ ,-----,-- r-1----, [fr_.rW -..I.11 ■■■ n r . ------------

•Significant at 5$ level
P2,45o42.35







P LA IK  I I I

Relative height o f plants with 148 Eg.J0sa. 

and sioronutrtents under X)̂  date o f sowing. 

D1 17-6-64 H? 148 Kgll/ha.

Ho nioronutrient 

K. With micronutrient nlxtnre.





R elative  Height o f  plants with 185 Kg.H/ha. 
and nioronutrient under P1 date o f  sowing.
D1» 17-6-64 Ij«185  KgM/ha* Mq^No n ioronutrient 

M.^With nioronutrient n ix tu rs .

PLA.5E IV









PLATE TC I
R epresentative Ears o f  the crop produced 

u n d e r.d iffe re n t  treatmente in  the P. 
(17-7-64) date o f  sowing. 5
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