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INTRODUCTION

¥alze is grown Iin India as the poor men's orop.
But in countries like the U, S. A. 1t i8 an agrioul fursl
orop of great importance. It constituten a msjor part
of the diet of the people in one foxm or ancther, snd
I‘umir;hea raw wnateriels fLor a variety of indusirinl

products.

Q&aﬁ.ze is one of the most anelent and diuporisnt
food plenta. Zven with the appearance of other cereals
on the agrioultural soene, 18 importonce has not besn
in the leszst wminimised., Inatead 1% has taken o dlffe-
rent and ndditional durn towards dIndusiriel use. The
long list of the induatrial uzes of nailze shows its
inportance in the economy of the mdvamnced couniries of
the world. Thias aiso points to the vole whiech Iybrid
ngize is going te play in  the future economy of our

coun trye

Though maize figures as an all India Khoriff crop
with an acreege of 10.71 miliion, 1ts yieid per acre is
extrenely low and is only ocne third of that in the U.B.A.
The present yiolds of maize in Indis are voughly compar-



able to thome whioh were obitsined in the south eastermn
part of the U. S. A. a generation ago. This is levgely
because of the great andvances nude in the geience of
Agriculture in western couniries during the luast S0 years
have mede 1ittle impaot on the agricultural praoctices
followed by the mnjority of our famers.

The svoluntion of lybrid mnize 13 an oulstanding
achisvemant in the »rpotiesl application of the polenge
of Genetica to mgriculiure. In India the first attempts
in the improvement of maize were made ot the Vivekanends
Imboratory, Almora (U. Po)a In 194748 maize breeding
scheme wae set up on an a1l Indiz bzsise  The scheme
atarted funetioning with active collaborntion between the
JehAeRels, the Hoockfeller foundations and different stmte
departaents of Agricuditure. In 1961 four double oross
hybrids developed by +the Uo«ordinsied ¥aize Breeding
Scheme were relaascd. Theze wore Gangs Eybrid Hokke 1
end Gange Hybrid Maxkoe 101 for the northern plains,fanjid
Hybprid Makike for southemn porby of Hajopthan, Gujarat and
Hoherashtra and Decosn hybrid dakia for peniunsulay India.
In Xernla preliminary trials have ahown that the Decazn
Hybrid Malhe grow sucocssfully.



Corn is wunique among oereala in the enormous
differences that exist aunong strsine developed +to nmeet
the needs of diverse conditiong of ilemperature, moisture,
length of growing sezmon snd other onviromzental factors.
Some atrains grow less thaa 2' tell reguirs 60 to 70 days
t¢ mature ond have only & ox 9 leaves, where as othors
reguire 10 to 11 months to mature grow more than 20' tall
and have 42 to 44 lesves (Xuleshoe, 1933 s roported by
Jonkine, 1941). Finch znd Baker (1917) atated thab prace
ticaily no corn is grown where the mean summer temperature
is less thon 66°F ox where the aversge night tempersture
during the 3 summer months falls below 55°F.  For optimm
growth and grain production corn reguirss a piontiful
supply of noiature, well dletributed thyoughoul the grow
ing season. In addition olimate influences the chemieal
composition of coxrn, although the infiuence is less mavked
then in some other ceroals (Beported by Jenkins, 1941).
The soll and climatic oconditions under which wuaize ls
grom in Indis differ wnaterially from those in the
principal wmaize growing oroms of the U. S. A and will
require continued renemrch to discover the best combina-
tion of praoctices for ablalning high yiclds dependably and

conzistently.



It is not enougn If farmers use hybrids for sowing.
They must know that maize hybrids perform better under
high fertility condiiionn and with proper agronomic prac-
tices. With hybrid meize having e higher yiold potential
it ia possidle to got atirmotive retwyns gt much higher
levels of investment, +thus making it worth 4o put larger
invesiunent by way of better agrononie practiccs.

Hitrogen deficiengy is very wide apread in the
50115 of Kerela #8 considerable loss of nitrogen ocours
through drrinage =znd leonching cnused by heavy raings.
With low orgenie content and coupmratively ranid decompo-
sitlon, nitrogen in the soll is low. The defiocienoy in
phosphate is aleo experiencsd but <o a ocompnratively
losser oxtent. Potassiun deficienay is not keenly felt.
Hybrid maize dces not grow well if ni‘tjrogan is not avalle
eble in aciequal:e quantities. A number of experiments
were coudu:eted at T. & Rs I., Noew Delhi gnd olher places
where +the remponze of hybrid maize to nilrogen was
studied. It hes been shown that 50 to 60% or even more
increase in yields emn be brought sbout by providing good
80il fertility end gudiclal farm managenents Preliminary
investigatlons at Vellayanl eiso proved responuses of corn

0 nitrogan.



2 h e establishment of esseniiality of ocertain
elements in minute gquantities in the nutrition of pland
led to an extensive ostudy of mnieronuirients during the
post fow decaden. An a consequence of wTeoognising their
inportance, considerable attention was peid to their
praetical utility which promised grest pobtontislities
nod only in the solubion of problems of nubritionsl dige
orders in ovops bub almo in the mnatber of incroased
produetion. IExperiments conduoted et l.4.R.I.4 New Delhi,
indicated profitable wresponse to zine when spplied to the
soil, when the erop wns well supplied with R, P, K.
Combined application of zinc with mangenese ond mogiesium
along with 8. P. £, nlbo inereused the grain yield by 5 %o
6 quintsis per hectors over N.F.K.

Since the dnde of powing wand ferdility levels hnve
been found to influcnce the yield and quality of meize,
it was felt necessayy %o study thoese tréatmeﬂts under
conditions prevailing in Kerals State where umize is o

new introduation.

The objeotives of the present inveatigation nre

stated below.



1. To £ind out mn opbinum dale of sowing for hybrid

moize erop under vainfed condiblons.

2. To £ind out lue opbinmum doge of nitrogon Toriie
lizgtblon gl dilfevent bimes of sowling on the yield and

qualiby of the erop.

3. To find oubl the offeoct of a mizbuws of nicro-
nusrionis conlaining sine, copper and mangenese on bthe

yield =ud guelidy of the orop.



REVIEW OF LITERATURE



Corn is unique mnong the ceresls in the enovmous
diffevences that czist spong straine doveloped do need
the needs of diverse conditions of temporpnture, moistuve,

longth of growing sonson snd other environmentsl fnctors.

1) Effect of ciimate on growth ond yield of corn.

Finoh nnd Baker (1917) reporyted thut proctically
no eoxn is grown wheve lhe mean summer bonperciure is
loss bthen 66°P or whore 4he avorage night Yemperpiure
during the throe susmer months folle below 55°F.

The resulis of & study of the svernge temperabures
and yield during the 16 yeer period 1$14-1925, Hanlington
et a1 {1933) concluded thot corn which produce largest
avorege yields hed overange summer teaporatuyes for the
months of June-July and August of 63° to 72°F,

Hotbtice (1931) sludied bthe correlsbion betwoen
corn yields and numerous clinabie foolors snd obperved
theb in HMinnesobs high yields were associcted with worm
wenther during the owmey, while in Hissourli high
tonperabures in July snd August rosul bed in low yields.



In South Dakote epnd Kennas large yields wore posocicbed
with high reletive hmanidity.

Summerising the result of experiments in South
smerica, Richey (1933) conciuded thab opltimum otand of
esrn dependent upon aize of the plant, moisture supply
tnd soil ferdility conditions, being honvier with nmore

favourable conditions,

Hartin snd Leonard {1957) mentioned that in
Jeatern Kanses planting in June perelbs the corn to tacsel
and 2ilk efter $he pericd of extreme mid summer drought

end heat which resulls in highey yieid.

Results of & study of climete within the nailze
crowing avess of the wesl »ift zvea of the Eenys high
lmnds by Glover (41957) showed thet ruiniell is the nmjor
me tereslogical vorisble. 4 further invostigation showed
that average yields ef meize wlithin the reglon are

affected by chenges in sesconal rainfnll.

Funge end 0301l (1959) concluded that precipitation
above normel is eepcelnily beneficial whon 16 ocours

spproximately one month belore and during snthesis.
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Denmend and Shnw (1360) reported that woisture
siresa during (1) the period betwsen 30 and 60 days after
sowing reduced plant height and dry matber produstion
{2) Erom the on sot of tessel euergence until § daye after
75 percent of the niants hed produced ailks ¢ perisd of
17 days end (3) Cor 30 days after silking reduced grein
yields.

Honke und xose (1961) reporsed ithet high roinfall
during sowing to ecmoergence gnd during the 55 days after
flowering inhibited development but increused the yield

of dry matter.

Investigationz conduoted to £ind out a norzal
climate for a maize ovop scmson in South Dakots, Darrold
et sk (1963) concluded that the normsl soeson hos @ high
reinfall in Jdune and o temperabure pesk in July.

From Lrigle over 13 years b 6 looniities at
175=320 m. sliibude Bohwarzer (1963) showed that high
yielda wers oblained only eb Localitles below 250 melres
altitude with o nean temperature of 15°C during the

ZYOWAng 80250N.
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Investigotions carried oub by Stannberry et gl
{1363) wnder vaerious lovels of Fitrogen mnd moisture
revenled that the stage of devolopmendt, at shich supple-
mentery irrigabion most inerenged totel say weilght wee

duying pollingstion,

Colligndo ek ol (1963) obacrved that drought
retarded the growith of nrize ot the seedling sinmge, but
the plenta were able 1o recover and yielded as uuch as
those given sufficient moisture bthroughont the growing
period. HMoisture deficit from tesseling o maturity woe
found to be mest cribiesl and significontly doecrecesed the

yield.

Drsisne end Singlechay (1963) indicated bthat under
axooss wotor conditions ihet hybride Ganze 1 end Gangs
101 geve slganifloanily higher yield than ‘the open polli-
nsted vaviety K.%. 41, Floeding at the preflowering stage
orused g significont reduction in the yielé of mrize crop

gr.donliy,

Thoedes ond Helaon {1955) roported thnt s deficiency
of moisture during tarseling end sillking shorply lowors
tihe yieldn. The groater need of cora for high moisbure

is dwring that peried., Koisiure defleiencles after



8ilking have little effect on vegetative growth. MNolasture
deficienegy bhrough out the growing sesson results in

g lunted pients having short internodes, more woot growth
in vrelation to top growth, poor lenf growth, delayed
ailking end tasscling, deleyed maturity and emall pooxly
filled oars.

2) Effset of dnle of sowing

In Svutia Twelz Vitdal Tso u38 Hahbocd 214 (1961)
suggestol ot sowlsgs dusiog Yloxifl suo3on should be
done around May 24 in oxder Yo geot mawimum yieid of the
maize erop. Maolse connot successfully raised whon sown
in Jaauary, Haveh, fApril, sugust, Seplember nad ourly
October. Sowings in July, late October and in Decembeyr

BEY £iVe &1 aVerLge eridp.

Relvanii (1962) shausrved hnt J4ly fms the oplimum
seeding date for open pollinnted malze voriety at Kaornel.
Sowing on fivsd July consislently gave incregoed yield
over 15th June mé {1Sth July dailos of sowing.

Gentsm and Singh (1963) Sound thal the yicld of
hyvweid aoize woe pignlficanily reduced gz the sowing was

Geluyed afser June Z5tk,



Experiments conducted in Bihar (1964) showed that
the response of Wybrid varieties differed in Zheriff end
Eabl scasons. Hybrid Ganga 101 and Deccan were simont
equally good in yieid during khexiff, The best time for
sowing maize in Khariff was found in June 10 to 20 (Aaon,
1964).

Agvonomie invenbigations with hybrid maize7Gautas
ot gl (1964) roveaied that planting maize in June 24
significontly delayed taosseling os coapered o plentings
on dJuly 5 and duly 15. 'The differences betwecn number
of dnys to tanseling in July $ and July 15 plonding were
not statistically significent. Planting meize on ox
sbout June 24 (pre monsoon) geve the maximum grain yield
during 1961~-62, Yields were progressively lowered with
plantings on about July $ ond July 15. July 15 planting
reoulted in the loweot yield during both the senson.

3) ifect of Nitromen.

Vaidysnethen (1933) veported high response to
nitrogeneous fertilization for maize from Kanke, Sepaya

oad Banke farss in Bihare



Bpoed on sbtudies on corn fertilization, Grissom
{1948) recommended that 100 1b. § per mere (112.1 Kg.
per hectare) should be applied for a plent population of
8000 to 12000 per acr.

Lenults of experiments on yields and nitrogen
content ¢f corn by Viets and Domingo (1948) rovealed thnt
S0 1b. H per acve {(100.890 £Lg. poer heetsre) produced on
averasge of 1 bushel of muize per 1.34 1b, of K. Hitrogen

recovery in the grain wes 48.6 percent.

Peterson gt gl (1548) obimined maize yields of 68,
91 and 97 bushela fLrom application of O, 40 snd 80 1b.
nitrogen per sore (0, 44.840, 85,680 Ez. per hectare)

respectivelya

Grizsoom (1948) reported that there was no signi~
fiesnt responge in yield of maize to phosphorus and

po bash applieation.

Calm and Castvo (1950) found that applicalion of
sulphnte of amnonis at the rate of 100 Hg. per heclare
increased the yield of nmarketable grains in the dry

senson cul ture.



Acoording %o Miller et al (1950) that 17.8 1b. per
acre N (19,954 £g./hn.) was the most effoctive application
for Centrel Mexioo, further ¥ spplication being equally
efficient only when I was slso spplied.

Bondurant and Viee (1951) observed that nbout
213 1b. H per acre (238.77 Xg./ha.)s 37 ib. 2,05
(41,477 Kg./ha.) and 96 1b. of K0 por acre (107.616 Xg.
per heotare) slong with othoer plant muirients was

necessayy G prodace 100 bucheln of corn per nore,

Dheai (1953) vooozmended an economic dose of 1% nd.
per acre (114.903 £g./ha.) of amuonium sulphnie for richer
#oils and 4 md. per morve (367.688 Lg./ha.) for lighter
as0ils to give a good maize yield reburn.

Pertilizer experiments ocarried onl by Garderen
(1953) revesled that in the predence of heavy applications
of P, application of 100 1lb. por morgen {1 movgen w 0.861
heotaye) of ammonium sulphate significently increassed
Yields of maize provided the moisture supply was adequate
and well suppiied. Ireszinga of K tended o deorease

rather tan to inerecse yieids.

14



Long (1953) oboorved that nitrogem is the plent
Tood required in greslest abundmnoe ‘o:y.com eXop. A
100 bushel ewxop of comn regquires obout 160 1b. of K
(179.360 dg. §/hm.), 55 1b. of ™,0; (61.655 Kg./ha.) and
110 1b. of K0 (123.310 Xg./he. ) por zovo.

According o Rhoades et pl (1954) & donse stand
{14000 to 15000 plenis por acre) snd dreasings of
40-120 1lb. ¥ per acre (44.84 o 134.52 £g. §/ha.) for

malze con be recomaended.

Aasod on oxperimenial resulis Son end Kovilkar
(1956) reworted hlghly signilic-nt response to nitbrogen

but not to phoaphaie,

Cnrby (1957) Pouad thal large incressos in yield
usuplly followed the use of upio 100 1h. K por aore
(112-10 hg./ha- )-

Studics by Tekur et wl (1957) on the H requiremenio
of mzlze in cslemyeoun soils of Bihar indiecated thet
inecceasing dogses of N significently ralscd the grain yield
enid the arplication of the maximun dose 100 ib. H per
gere (112.10 Xg. per hectsre) was found to bo quike

ceononicnle
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Summprising the results of. experiments conducted
during 1949, 50 ond 51, Rshege et ai (1957) reported thnb
the yield resvonse from doses of N was about 7.4 to 8.1 1b.
of grain per pound of N with in the range of 20 1o 60 1b.
N per acre. The economices of fertiliscbion hus indienbed
that § would pay mueh more then phosphote appliention to

nalze crop.

kaheja et st (9957) conciuded thot resasonse for
dnzes of niiregen was Lincary Lrom 20 4o 60 ib. F per nore
(22,420 %0 67.260 Lg./ha. ).

Verna ond Snormg (1958) fouwad thal with 3 dosen
of § - 20, 40 mnd 80 ib. per acve (22,420, 44.840 mnd
67.260 Kg./he.) opplied ag ansonium sulphrte Lhe everase
yield ahowed o progressive and signifiecanb Increase with

cach suecessive inereane in dogse of nitrogon.

According o Chela (1958) locml filnt type scwn
on 15th July at 1°x1' spacing gave high yieid wiih N
from the source of cithor ansonium swiphatbe or aasonium

phosphate, but found super phosshate to be ineffective.

Studies by Galvez ond Beuce (1958) recorded
optimum yields fyom 45 to 90 £g. H/ha. Thore wes no
reapoane o T oy K nerdilizabion.



Senchez and his co~workors (1958) obtamined
increases in yleld with epplication of H from 60 Kg. N
per heclare.

Nezpmuddin =nd Prosad (1958) recommended 2' row
sracing foxr north Biher and 1.5' row spacing foxr South
Biher enf Rilly drects of Choinagpur, for Jsunpur variety
of mrize. The best spacipg belween plants waz 129,

Bomsed on trisls Fielding (1959) roported that
N applied as 250 1b. srmonium eulphate per pore (280.250 Lg.
pey heotare) inerensed yields by 1888 1b. per scre. A
fuyther 250 1lb. pex aore guve additional incroase of
472 1b. per aore.

Thomne (1959) found that applleation of N, upto
40 1b, H per nmcre (44.84 £g./ha.) significently 4increased
the yielid of corn at all plent populantions,

According to Hmmer et a2l (1959) nitrogen appli~
ention above 200 1b. por pore (224,200 Kg./ha.) 4id not
produce significantly better yield ovon in dense population.
It wag not economic to ayply above 100130 1b. N per sore
(112.10 %o 145.730 Eg./ha.) for a population of S000 %o
13000 plants per acres
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Balrd and Hason (1959) found inovesses in yleld
reaul ted from N application nt ell of the 23 loontions
on soila poor in orgenic matter and st 10 out of 17

loemtione on goils rich in ovganic matter.

Studica by Laird end Idszsyrage (1959) reported
thet applieation of 80 Xg. N/hm. inoregsed yielde of cars
by 1.43 %o 2.86 tons per heotave in 13 loentities., The
additional inorease in yield obiained by raleing the
applicntion of N from 80 to 120 Kg./Ma. wee economical
in 9 out of 10 locziiliens and in 7 out of 10 appiying
half the H ab sowing and helf es side dreseing at the
tine of last weeding wes nore effeetive than applying in
all at sowing.

Wolfe gb ml (1959) found that grain and foreze
yields inorcased by ¥ eppliomtion at rabtes uple 80 1b,
N per scre (£9.68 Eg./hs. ). Trestments with P alone
dopressed the yield.

Aocording to Datte gt gl (1959) siznificant
ingorecses of 7.94 and 11,86 nd. per zers were obigined
with 40 snd 80 1b. of ¥ per acre (44.540 =nd 89.680 Zg.
por hectura) respeobively from the source of mumonium

sulphate over contiyol, giving a response of 16.33 and
12.33 1ib., of usize grain poer pound of H respeotively.



1t was aino found that increasing dones of N gave
increased ylelds and the difference in yield betwaen
eny two leveols wae significant.

Agronomic investigations cmrried out by Lanza
(1959) proved thit the grain yield inorcased with inorea-
sing amounts of N applied upto 200 Kg./hs. with corres-
ponding incrcuses in the content of protein in the grain.

R waz generally more offective when applled late.

Bai (1959) reporied yield of graln, =lraw, plant
populabion, number of cobs, 1000 kernel weight asd average
nunber of grainag por cob incransed with inorcasing dosesge
of N, HNitrogon appliecation acoecllorated early vegetutive

growthe

Based on field experiments Dow (1959) reported
that 160, 240 emd 360 1lb. ¥ por aeve {179.36, 269.040 and
403.560 Xg. ¥/hs.) were reguired for maximum yields. Ko

definite responses to Py, X or Iin was observed.

Strang and Broue {1960) foumd that sppliocations of
224 1b. asmmoniun sulphate per acre (251.104 Kg./he.) at
taszeling reaulted ln a higher grain nilrogen percentage
{1.44) end grain yield.



<0

Bmee and T;mer (196@) observed that for the wet
season aronteat rmg@me was omainea wzaezi a quarter ef
the X was m;@meé in row at glm’sing %ime, a ‘half ’eﬁg -
drecaed four weeks dator, and the X‘@mﬁiﬁﬁéﬁ' top amssea

after a i’urther 3 v;ee'i'f.s.

| smewismg the maulm of expermama ﬁaﬁﬁ‘ﬁwi
'{1%@} concluded that high yield of gmm @an 'ma obtained
: w&*ﬂh 180 lb. i gez' ﬁmx*é (2913?60 Kg./hﬁ;) for n plant
B ;m;mlatim ef 26 .-‘s zﬂ.mt& ;por zore.

Remives and Laspd {wss} found that ih the case of
mirringaa xsaaﬁ.m, mmhm yiei:i w&aa abzmaﬁ i’ram 6@ Eg.
Cif B ys.ar nwmm aﬁ& géﬁ,.aoe plants par hm*sam.

- Hinkle and Gm'mw fﬁ%i) arrived at the wnciuawh .

- 4hat the highest yield was obbained whem 150 o 180 1b. N
.zéér‘ m#ré G‘ié@a 150 %o 2@1.’{8@‘ %cg./m. ) were a;;plieﬁ. o

_ Z:?hasghoms and potash were of Amited w m*&m negmgibla
va?me. |
. According %o Bacgreger ef sl {1961) nitrogen
_fe%i 133@%5.% me:z'aa%mé the gr:a*n ‘yiclkds, @mneéx‘ztmtion
az ym*&sem in gmins an& pm‘%ein gmammaﬁ per eore.



In a fertiiizer-spacing~variety studies Verma sng
Bhat Negar (1962) observed that at 3 levels of 8 (40, 80
end 120 1b. R per aore) (44.840, 89.680 snd 134.520 Kg.
H/ha.) and ot four spseings the highost yields were
obtalnod from 120 1b, N per aore. Spnoing of 2' betwacn
rows and 1! belween plonts waz most profitable.

Arnon gt al (1962) found that K in the forn of
somonium sulphate resulbed in subatantisl snd consistent

vield increnseu,.

Relwanii (1562) rosorted that on em average 30 1b.
of K as sulphate of asmonia produced z posiiive reaponse
9L 5.52 nd. per aere of grain. With additionsl unit of
30 1b. of ® (33.620 Kg./ha.) there was a further signifi-
eant incroase of 3.45 md. of grein per zere over the
ini%wgl lovel.

Shaw snd Ganbau (1963) reported that maize yielded
highest when fertilized with 179 Kg. N/he. bui the increase
in yield after applicntion of 90 £g. F/ha. was not sinti-
stically significont.

Long {1963) eoncluded that in most insisnces the

suitable conditions were 12000 to 15000 plantiz por acre
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receiving 90 to 120 1b. XN per zore (100,830 to 134.520 Kg.
N/ha. ).

According to Stanberry gt sl (1963) threec or more
nitrogan applications were better than itwo. Supplemental
¥ increased yieolda predominently by inoreasing ears per

plent and welght per ear.

Indiontions by Gaubam and Singh (1963) showed that
applicntions of N at 112 Kg./ha. in bthree splits proved
aignificantly superior to application mzde in two splits
or s1l applied in one lot at planting.

Inves tigations carried out by Shaw snd Gautam (1964)
revesled thet the local variely X.T. 41 rcaponded only upto
90 Kg./he. where as hybrid maize Ganga 101 recorded
inersnsingly higher yield upto 180 Kg. N/ha.

Ampryit Singh (1964) concluded that on an average
the response to N wes leniar upto 134 Kg. per ha. beyond
which there was a slight though non-slgnificant depression
in yield.

Goutam et al (1964) reported that applicmtion of
N to malze orop in three splits ie., at planting, at knee -
high stage and at tosseling wmet the nitrogen reguirement




of the arop thyough sut the sonson adequately =nd thus
resultod in more afficient use of N, groater production
of dry uebior mnd grain pa well as better quality of grain
than the appliceations of nitrogen all at plenting time.

4) Miovonutrienis on the evowth snd yield of gorn

Resuits of experiments on the influcnce of copper
acmpounds on the yleldy growth poittern end composition of
gpring whoat and coyn by 3Brown and Harmoy (4951) showed
that the absorption of gpplied copper by plonts sifected
the nesinllation of ¥, », K, Os, ¥g, i and Fe., Omission
of copper appliestion vesuited in very leorge concentrations
of the first I elezents and considergble increase in
aontent of the others in plants.

Poln and Supraptohardjo {1951) indicnted that a
satisfuctoyy malze orop requiving sumoniun sulphste at e
rate excaecding 200 Kg./hs. benefitted fyom 50 Xg./ha. of
¢opper sulphnte.

Investigationz omrried put by Viets Jr gt gl (1853)
on zine defieiengy in corn showed applications of MnS0 y
Guso 4 snd phosphatle 8id not affeet grain yields of maize.



Koehler znd Albrecht (1953) showed 1heb the
nuiritionad efficiency of the legume wes considerably
improved by aprlying Bg together with wihe lLrace olemeni
mixture (Mn, Ou, 3, 21 and Ca) end bned of the maize grains

improvod by dolemeiic lime stone or trace clements zlone.

Bunting (1956) observed that when o-solution of
Zns30 4 °F of the chelnke compound of 4n solubion wes opplied
in the funnel of the malze plants pn inevease in yield of

srain wes oblained.

Hinlt and Haasey (1958) Lound thet malse plants
grown in o green house in in {rce ol bure golubions ghowed
very severe deficloney syuplbons when 38 dcsye 01d and
contained 18 ppm. 4n, when grovn with 0.05 ppn. Zn planis
showed rild deficiongy sympiome and conbained 9 ppu. 2n,
with 0.14 ppr. 9n plaanls were appavenlbly normal and
contained 16 pps. 0.  Similar relabionshing were obagrved

in malze grown in bthe Lield.

Bohege el gk (1953) indiosted that micronutvienis
showed increese in gieldes with jowar, maize, Bajra, Inyley,
Oots, Regl snd olbey millot.

Resultls of sbtudles of Mingmous mud olher Feits and
thelr effoct on the gieids of sgricullural crops by



Viesyuk (1959) showed that application of £rit con taining

n inereased the yields of malze and csbbage by 25 percent,

investignt ons on the offecl of brace elements on
maize by limora {1959) found bthal the effecciiveness of
troce elements in inerenming the ltotnl yield ond eob yiald
decorcaned in the ovder of Mo >OCu >4dn > B >¥n > Co.

shuye and doubos (1950) Lfound Texas 26 malze grown
in goll low In Zn geve slgnificamt grain yi0ld buk dry
nabler yicld incrensed with 2n only in the presence of

8, 7, & which ilzelf incvepsed yilelds significanily.

Devidesee (1960) rowrtsd ihnt the growth of ¥n
Aefictent plenus wes reborded and sced wwduetion was

roduced oy wan nil,.

Ficld sxperinents counducted oy lsue sne Gallo
(1960) indicnled lint $he Chiovebie syuplons eould be
dlgnersed or prevented by sereying with G.0%5 nercent Lund 4
band vlacing of 5§ £g. Zns0 4/}1&. mizad wibth the fertillzer
al sowing or by seed irezinent with .m()g ot about 2 Kg./ho.
fieids wevre nob alwoys increased when symoions generally

of a low orxiex.



Amuje and Cauwtem (1961) reporied that the responses
4o micronuirients were obitained only in the presence of
HoP.Xs Soll spplieation of Zn increased the grain yletd.
The incresse wad however more when other micronutrients

wevre also spplied along with &n.

Pumphery (1963) reported that 5 lb. of 2n (5.60 Hg.
per hectare) as 4ns0 4 Der acro broadeast and ploughed in
before aowing malze incrensed cerly growth end yield of
graine

5) Effegt of fortility levels on the quality of maize.

Resulis of experiments on the effect of nitrogen
supply on yields and nitrogen content of corn by Viets
and Domingo {1948) srowed that nitrogen content of grain
inoreased with nilrogen mpplicntion. $0 1b. of nilrsgen
produced an mveraze 1 bushel of malze per 1.34 1b. of

nitrogen. Nitrogon recovexy in bhe avain was 48.6 percent,

Nordon et a8l (1951) were of the opinion that the
501l H supply was szdegquate for good yield wnder some
conditions but inesdequate for maximum protein content.
Apparently the maize pimnt used the mvailable nilrogen
firet foxr tne growth procesa relpnted to maximum yield



undsy the prevailing environment and excess nitrogen not
needed for these prooenses was diverded to incresve the

grein protein,

Studies on the amino weid and protein content of
coxn as yelated to variely an@ nitrogen fertilization by
Sauberlich gt al (1953) revesied that amino noid end
protein content of grains were significantly incregsed by
niltrogen ferdiligation. Similar resultls were oblained by
Williem P. Bennet et gl (1953).

Zuber gt al (1554) found that prolsin coatent in
grain and stover incressed with inecreasing spplicetion of
ritrogen upto 250 1b. per acre (280.25 Kg./ha.).

Preliminagyy irisls conducted by “yince (1954) on
the effcet of nitrogen ferbilization, plant spacing and
wvariety on the protein composition cof eoryn showed that
by inorcasing the application of nitrogen from 15 1b. to
135 1b. per aore, the orude nrotein content was increasgsed
from 7.81 to $9.53 porcent.

Regults of experiments on the yield and componi-
tion of corn by Nevens gt a1 (1954) indioated that by
annuel appliocatlion of 200300 1b. per acre (224-336 Xg.
per hectare) of 8:8:8 lertilizer at planting snd 150 to

27



200 1b. asmonium sulph.le per acre (168-224 Eg./ha.) =2a
gide dressing a geln in tonnege of forage was oblmined.
Bat there waes only 1itlle chenge in ear proiein content

ond £ibve content of grain.

Glllford (1955) concluded that by increasing mpplie
cablon from O bo 690 pounds (0 4o 672.60 £g./ha.) per nove
of sodium nltrale, nliregen end phosphorus upteke wes

incremsed, Protein sonceniralion wos nizo Ineveasod.

Hunter and Youngen (1955) got moximum yield of
nalze grain by 100 1b. ¥ {112.10 sg./he. ) per acre.
Probein content and total profein per aere in hervesbed
arpinz inevcased wish ni becgen appllicotion while pereont-
nge of annlied nilingen recovercd in Lhe arein deorcnscd
with 1nereased nilyrogon. Ho rewponse to .olash aad

shogshorus was found.

Gaivez ei gl (1956) found thut on nitregen deficlent
iloocm n0ils yiel@ sad niidrepen contont of grain inercased
with lnerepning rpplicoizon of nitwogon wpie 135 s Shae
of uitrogen os snlphnte of mwmoniz in addillon %o 90 Hg.
czeh of PQGﬁ nd :s:ZG ver heckare. The =aximus comonice

yield weo et 45 Eg. of nitrogen por heotare.
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Studies wade by Genter gt mpl (1956) conciuded that
highest yield of protein wss obtained by using the higher
Plant stsnd and vhe heeviest spplicntion of nitrogen.

Under drought conditions increased applications of nitrogen
hzd no effect on protein content. Significant vesyponse
wap obinined to the applicatiosn of phosphorus mad potash
for yield but they d4id not affeot the protein conient.

Long et sl (1956) found that high nitrogen levels
inoressed yield with high »opulation while protein snd
0il content of the grain fleereased with deorease in
nitrogen lovael.

Renulls of esperiments conduoted by Thomas {1959)
indiceted thet maize grown with 240 lu. N por sove
(265.04 Kg./he.) and 40 or 80 1b. 50, es sodiunm sulphate
per acre {44.84 or 89.68 Kg./hn.) signifiemtly inoreased
the poreocntage of prodein in the nmrize grains.

In triale with the waize hybrid Wisconnin 641 AA
Lmeza (1959) roperied that the spplisation of incrcasing
anount of nitrogen uplo 200 Kz./ha, incronned the yield
and protein content of grains.

Strang and Sroue (1960) found thai epplication of
2 cwt, of anmonium suiphate per nere (251.10 Xg./ha. ) at
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tesseling reoulted in o higher groin nitrogen percentage
(1.44) and grain yiecid.

Nandpuri {1960) eoncluded that high yield of grain
onn be obtained with 180.1b. N por mcre (251.10 Kz./he.)
for & plant populabion of 26000 plonts per mere. Protein
content of grain alsmo increansed with high nitrogen

applicntion.

Stuities on the effeot of mlneral ferdilizers on
shysiologicnl ond biochemicsl processes in mnlze by
Zemlyonukhin (1960) revealed thot Ny 2 gnd puriicularly
WP, incronsed thwe peorcenimge conients of N, olarch,

sugars end P in bhe gryain.

Gupie ond Das (1960) found thab U, £ pnd BP troat-
nenbs iacreased crude protein content of grein while P
reduced it. True probein behaved similaviy to orude

ayuiein,

¥pe George eb pl (1961) concluded bhat N Ffertili~
gation inorcaned the graln yields, conconivaslbion of

protein in groins and protein produchion per acre.



Shaxea (1961) found taab nibrogen applieslion bo
hybrid maize signifioontly incressed the plami heolght,
dry welight of pluaia, 500 kKemel wolgnb and prolein content

of groing and finglly bthe yield of grain.



MATERIALS AND METHODS



HATERIALS AND METHODS

The investigatron wns undertaken to detersine the
optinun da'l;; of sowing for meize and to study the effeet
of nitrogen and miovonulrients on the yield and quality
of maize under the soll and elimstic conditions of Hevels.
In ihis chopter the maleriale employed snd the methods
adopted are Lriefly denld with.

I, FXPERIGEATAL  SITE

The exveriment was conducted im the dry lands of
the farm aliasched %o lhe Agricultursl Tollgse and Reccarch
insti tute, Vellsyral during the porisd from June to
Novemboxy 1864. The sibe soleated wes topographionlly even
and free from shedo. The site for the experiment wae
curefully scleeted 4o have maxinum wnifornity in soil
conditions in order %o avoid variationa due %o soil

heoterogenitye.

The seil of the ares wie rod Loom with $he

£following chenicudl comnosition.

Patel Nitveson - 04 05005
Total Phonphovis el - 0. 0430%



Available phosphoric acid -
%To btal pobash -

Available Potosh -

0.00215%
0.07703%
0, 00097

The so0il was well zerated with no problem of water

sbtegnation during rolny seasson.

Cropoing history of the f£ields The totel avos of the
block was 2 hectares mmd thalt of the exporimenial s=ite

0.25 hectare. The oropping hiatory of bthe field for the

previous throe yoays iz given in Teble No. I.

fabie Wo, I

Cropping histoxy of the experimental field from

196061 o 1362~63

5 Yield in "
Yeur Jeason Crop . ons. Remarhks
1960«61 June - April Colbton oo

1961=62 June -« Nareh Togioca Less then
nixed 1 ton/zere
with {0.70 tons/

legunes aore)
1962-63 dune - March ‘Tavicce 2 tong/zove

mixod

with

legunes

Hixed evopping was
praeticed. 5 Cale
of P YN, and

100 Kge ilmpioca
mizture/nere wes
applied. Variety
wsed wos kelikalan
wihich is hignly
susceptible to
Compava mosole.

~



Fig. 1

Plan of the layout of field experiment



REPLICATION

D, Nz (M) D, Na(My) DN, (M)

Dp Na(Mp) D; Na(M) D, N, (M)

0, Ng(M)) DiNg(M) D No(Mg)
dﬂ

D.SNS(MQ’ Dl NS(MO) DE NQ(MI)

DaNg(MY | DNaMg) | BIN,(MQ)

LAYOUT SPLIT PLOT DESIGN

Da Ny(Mg) Dy N, (M) D,N;(M))

D2 N, (Ma) | D2 N3(Mo) D, N.(M))

D, N, (M) | D. N;(M) D, N, (MJ)

Ds Na(M) | D5 Na(Mo) | 05 Ny (M)
®
ﬁ D; Np (Mo) | Dy Ny@M) | D3 N,(M))
N
D, N.(M) | Dy Ny(Mg)| D, N.(M)
D N2(Mo)| Dy N;(M) | D, N, (M)
D, Np(M) [ D, N(My) 0, N, (Mp) 18 0 T
X)tl)(,rxlxllwux!xxx——r
0, No(Mo)| Dz NN(M)| D, N\(M) J“
- ®* X X X X ¥ ¥ x x x ¥ x % x ¥ X x X -j-
i
R D, Na(M) | O, N(M) | D, Na(Mo)l ©
X X X % %X %X X x x x X x x x % X rx =
1)
Dz Nl(Mo) Dz Na(MO) DI N!(Mr) X X %X %X X X x X X X x X ¥ X ¥ X X ¥

SINGLE SUB PLOT
O, Ny(M.) D, N,(Mo) D3 N (M) CENLARGED)

D, N3 (M) | Dy No(M) | D3 Ny (Mo) @
EXPERIMENTAL AREA




Clinsbic focloxas The location of the experimental aite
lies bebween 8° gnd 29° latitudos mnd 76° 57' longltudi-
nolly. The altitude of the loczlity is 64.3 netres.

The higheat rain fall during the ovep zenson was
433.00 mm. during tie mnonith of October. The maximum
relative huaidiby provailed during Augzust and wmas 88.7%.
The maximum end ninisum teaperalure were 89%F and 72°F

respectively.

The metoreclogical observalions recorded by the
College Fornm during lhe periode from June to Deconber 1964

are prozontod in Tuble Ro. II.

Sengon: Tho experiment was conducted during the Eherif

sonson 1964 (Junc 4 November).

IX. HMATERIALS

1. 3Sced raterisls Ieoosn Hybrid lakka,

The feel thot hybrid maize yields higher ihan open
pellinaled loenl variclies hns boen proved in trisis
conducted wnder Indlan conditions slao. Deconn hybrid

makks recomnended for South Indis by the latlonal Secds
Gorporsbion hos already been provod succosnful in ithis
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Fable Ho, II

Heteorological daba recorded at the Agricultural College

gnd Researeh Inslibute Farm during bho Crop oceoricd

’ N O
Bain Temperature in ¥ Relotive

Period (weekly) {8l 7
in mme Hexltun  sinlmum dumédity
dune 1- 7 40,00 82.0 78,0 78.8%
8 - 14 - 84.0 7800 79-0
22 ~ 28 T4430 83.0 T9.0 81«10
duly 2;th - B 232,40 $39.0 T72.0 84,00
6 - 12 55 20 80.0 T2.0 T6.50
13 « 19 40.50 82.0 T2.0 83.40
20 - 26 10.00 82,0 T3.0 84,10
27 - ¢ Adps 63,10 84,0 T30 T4+ 60
A uay 3~ 9 58,50 82,0 72.0 88,70
10 = 16 21,20 82.0 73.0 82.20
17 haet ?-3 had 8250 73-0 81.40
24 = 30 - 82,0 74.0 80. 40
Seple.ber 31 - 6 15.20 84.0 740 T9. 30
T« 13 65.60 81,0 6.0 84,50
14 - 20 32420 82.0 T4.0 82,00
21 - 27 G400 82.0 T4.0 82,70
28 - 4'th Oe’u - 8200 73.0 79-30
Celoler 5 - 11 25.00 B83.0 76.0 T3.60
12 = 138 433,00 81.0 T6.0 84.50
19 - 28 45,70 81.0 T6.0 87.00
26 «~ i8b fove 120.00 81.0 T6.0 56470
Roverben 2 - 8 46,30 81.0 14.C 88.00
9 - 15 3?5.40 8190 74-& 86.40
16 - 22 050 81.0 T6.0 37950




Fig. 2

Rainfall, hueidity perceniages, minimum and
maxinmum temperalures during the crop scason.
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area and therefors was selechof for the prosent investiw
gntion. 8eeod certified by the Nationgl Seeda Corporation,
Bew Delhi and supplied by The Telenguns Hybrid Seecd
Preduotion gnd 3ales Go-operstive Soclety, Warangal,
Andhve Pradesh was used in this invesbigeiion. $he seeds
wore treated against seed borne diseanes., The duvntion
of this variedy is from 80 %o 100 days. It 1s vigorously
growing, high yielding with good grain quality snd taszte,
lote maturing, resistant to lenf dlighi and other posta,
This hybrid variedy hee the sbillidy to vespond %o high
lovele of fertility. The Mybrid heo nore vigorous plents
with nove of leafy growth, fewer barren stglke mnd cobs
with a good husk cover. This hybrid hes another adventage
in that they ere movre leafy and renain some what green at
the timae of grain hervest and thus produce move fodder of
better guatity.

2. Seed yete? The seced vate used in this experiment was

12 K« per hectare. The gersination enpaoity of the ssed

was found to be 98 percent.

3. Hanupen and fertilizera: Farm Yard Mavuret: iell
decomposed foym yard manure with the following anulysis

was uned Lor the experimant.



Nityogen (Total) - 0. 655
Phosphorie soid (Total)- 0.32%

Potash (Total) - 0. 495

Hojor fertilizer nubwisenta: Nitrvogen, Phoephorus and
Potenh were applisd in the foxm of Ammonium sulphate,
Super phasphate and ¥urizte of Fotash respectively.

dieronusyients: A mixture of Zino, Copper and Mungunese
wag used in the form of their saelis viz., Zino sulphate,
Copper sulphate and denganese sulphate with the following
analysis.

Zine sulphate - 22.7%% Zino
Copper sulphate - 25.45% Copper
Hengenese sulphate - 32.54% Manganese

IIT. 7TREATMENTS AND DAYOUR

The experiment included three dales of sowlng,
hree lovels of nitrogen and two leveis of micronuitvient
mixture. Thus there were eltogether 18 treatment
combinabions as given bolow.



a) Zreptmentss

(i) ¥nole plot trepiments

Date of sowing and Nitrogen conbinantions

¥ 3

= 17%h June, 1964

- 2né July, 1964
- 17¢h duly, 1964

- 111.00 Kg./ha.
- 148.00 Eg./ha.
- 485.00 Kg./no.

Freatnent combinabionsa
331 ﬂ, 332N1 3331 N

D‘! Wz / Dziﬁz 931\72
B“N3 .DQH 3 3333

(i1} Sub plot daea s A mixture of Uhree

nicronutrients ~ dine, Ceppor snd Hmnzanose.

o wmixture
Hixture conteining
Zine w 6438 Eg./ha.

Goppexr o= Te12 Hge /hiae
Hengonese - 18,23 €g./ha.

(@)
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Totel trecbment combination - 18 as given

31 N1 (z&o) 2, 1 (mo) 133 r, (510)
Dy 8y u&.’) D, H, (:a1) Dy ¥y (M1)
Dy Wy (%) Dy Hy (Eg) Dy Fy (%)
Dy By (8y) Dy Hy (8) Dy 4y {iy)
By Ny (Hq) Ly Ny (¥,) By Hy (450
Dy By (#,) Dy 8y (1) 33 H (i)

b) Loyout snd Desimm
The ltrial wig iaid oub 58 g =piid pleb ezperiment
in randonised Wlces designe with bhree repliewrtrons. The

total namber of nlels wese 54,
Leyoub plan ig given in Fig. 1.

¢) 8ls0 of slob.

(1) vhole piot (groos)
29 (Net)

(i1) sub plot (gvoza)l -~ 3.04 x 5.5,
.s  (Heb) 152 X 4.9 4,

:

6.1 % 5.5 5q. melres

4.6 X 4.9 Bq. motres

)

d4) Spseing: Reebengulsyr planting - 76 o between rows

end 30 co. between plents.
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e) Exporimentisl plants
Husber of rows (sub plod) - 4
Husber of plonts (gub plot) Gross -~ 72
Hot - 32

IV, GJLTIVATION

1) Droperation of lend:

The lend was dug 3 btimes soon afler the firat
rains in June. It was levelled end the srea was demarcated

for omeh replicntion with 60 on. wide bunds,

Imeh veplionlion was then divided indo whole plots

and {hey in turn were sub divided intoe sub plois.

2) Applicabion of monuves gnd ferbiligers:

Fars yard nonure was applied prior to the lagt
digging of the plobts ab the rabe of 3360 £g./he. and wes
incorporsted with 1he 2011 by digeging. Then bhe ficld
vwag levelled.

Super phosrhate atb tho rale of 612 sg./ha. to
supnly 98 Kg. 1)205 per Hockare snd Hucinte of potesh ob
the rate of 125 3gz./ha. 1o supply 75 £g. K 0/ha. were
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applied as besal dressing in furrows made 76 ca. apart
and were covered with a thin leyer of soil. Sumonium
sulphate at the rate of 550 Kg., 750 Xg., 925 Kg./hm. to
supply 111 g., 148 Kg. end 185 xg. N/he. vespectively
wore applicd in three split domes. It hee besn reported
by Geutem gt sl (1364) that sppliostion of nitrogen to
malze crop in thyee splits ie.,; at pianting, at knee high
wtage and at tnsseling met the nitrogen requirement of the
orop throughout the season adequately and thus resulted in
more efficient use of nitrogen, greater production of dvy
mnattor and grein s well as better quelity of zrain than
the applications of nitrogen ell et plenting time. In
{this investigation helf of the nitrogen was applied at
plemting and the vemaining split into two equel doses and
slde dressed at knee high and taosseling stages (ie., 35 days
and 55 days sfter mowing).

S0il applicntion of the mixiure containing Zine,
Copper and Mangmnese gt the rmbte of 2B Kg., 28 Kg., and
56 Kg./ha. veapectively of ?.n304:0u$04 end uuso4 wag given
slong with the basal applieation of other fertilizers to
supply 6.38 Xg. 2n, 7.12 Kg. Cu and 18.23 Kg. Hn/ha.
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The quantlbion of major snd micronuirientis applied

in each 2ub plot (3,04 x 5.5 Sq. motres) ot different

stages of plant growth zre presented in Teble Ho. Iil,

Table o, 11

tusntities of major and micvenuirients sppiled (in gm)

in _eaeh sub niek of 3.04 x 5.50 Sg. moirves

at different gtuces of plant gyowth

Name of fertilizor

Quantity

wnd quenbliy of arplied Zlenting  13%° Zosecling
nuirient supply PP Sube slage s Lg o  BlOge
£g./dectare plob in ge RE

a) Asnoniun swiphate

111 Eg» H/ha. 930,00 465.00 235,00 230,00

148 ’e 1240.00 620,00  310.00 310,00

185 e 1550.00 775.00  3%50.00 385,00
) Saper phosphate

98 Kg. P205/ha 920,00 920,00 - -
¢} Muxinie of polash

5 Kg. Kzf)/ha. 250400 250,00 - -
4} Hicronutrients

6,38 Eg. Jn/ha. AT am of 47.00 - -

nBo 4
7412 Eg. Ou/fhiz. 47 cfi%"ozf 47.00 - -
18,23 £s. ¥n/ha. 94 gi of 94,00 - -

S0 4
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3) Sowigys

The seeds wore sown in furrows 3 to 4 cm. gbove
the ferblllizers alvendy wpplled at the rabe of 2 secds per
bill. The diamtunce between 2 yows was 76 cm. end theb
froe seed 1o sced 30 en. The scecds weve covered with o
layer of top soil and btne Pield was lovelled. The fixatd
Aate of sowing was {7-56=£4 and the scoond ond third wore
2-.7-64 s 17=7=64 vespeetively keeving a spen of 15 daya
belween eech drle of mowing., Sinee the mtudy was proposed
to be carricd out under rainfed conditions no ixrigalion

WAS given.

4) 2osd sowing vunraliong

o) Zhinning snd gap £i1ling: The siond of the crop
wizd observed a wees otlley sowing and khe perowmibegs of

sereingtion was Lound o be ghout 97. The ploils were

thinned and the gape £illed meintaining one plant ger hill,

) Yeeding: Throe hand weedin g wore given. The
first weeding was glven a forinignt afber sowing end the
second pnd third weeding along with bhe fop dresmeing of
p.monium suiphabe viz., ab bhe koee high (35 days afber
sowing) =nd ot the tnoseling (55 days aller sowing) sbages

respectively.



R~
o

¢) Top dressingm: Sulphate of ewionis wan applied
on eitper side of the malzo rows 10 bo 12 on. away from
the bagsc of the plonis. Shullow trenches 3 %o 4 em, were
nade on both siden of the row wibthout inguring the roots
and the ferbllizer gpplied unliforuly in the trenches and
wrirod uwp.e Top dressing with asmonium suiphote was done
at two s'tages - one ot the knee high singo and the othey

b baszeling 5lagte

) Hapveolt Earvesbing of the cobe was done when

the cobs wave fully ripened. The dntes of sowiang aand the

dnbes of hevvesblag nre given below.

Sante of sowing Dete of hoervest
Twb=64 2209=64
PaTm54 1t=10=54
17=T<54 G 1wB4

The border pluants weve rejouled snd the cobs from
the lnner rowz were heyvesbed Loy yleld, Coba from the
obrervation plants were bagged seperntely flor further

cob etzdies.



Ve 3BIOHETRIC OBSERVALIONS

The following bDiometric observatlons on the
foliowing ocharactors weve made,

Four plente were selected at rendor using random
nuzbere {Fanse and Sukhaime) from emch sub plot and
tagged. The plants were studied throughout the lLife
period of the crop for plaunt chovacters. The harvested
cobs fron these plants were kept seporately and a represen-
totive sample was ‘token to siudy the molelure percentage
and for chesicnl ennlysis.

a) Height of the viesng. The heighi of the plents was
neasured from the baue of the stem to the hase of the
fully opened loaf., This messurevent on height was ieken
et four singes of plrat growbh viz., on the 35%h, 50th,
65%h epd B0%th duy respeotively after sowing, keeping an
intexrval of 15 deyus letween each messurenent. On the
basis of this the cumuligtive growth rpte and the absolute
growth retes weve detormined.

1) IThe surmizhive gyowth vate: It sus taken sy the
total elongntion in the plant height from the date of
geminetion to the daie of cessation of incrcase in growth.
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ii) Absclute growth ynbes It was caleulated by
talkking the difference in height of the plant from one
daote of cbsorvabion 4o the next divided by lhe totrl

aveber of days n tho interval,

1t was the cunulptive growth rabe thad wes uitilioed

ior slatisileal maeilysis of lhis experizent.

b) Zorlineas to tesseling. Observolions were taken on
earlilness fo tnaselin: in oach trestnend snd the number
of plonts lusseled were oboorved on siternabe dmys. The
folly oxvosed btmescols ware only ltsken into account. This
obseyvnlion was sontinmucd unilil g1l the plants were

tescseled,

e) Eaxliness to cobbing., The dale of cobbing md the
number of plants cobbed were recorded simul taneously with
the obasrvabiong on tnggeling. This obaservation was slso

condinued until ail the planks were colbed,

) belsght of cob. The welght of cob was itoken after drying
{wolabure pereceniage below 1<%) ia the sun snd overange

weight laken.

¢) Length of cob.  The length of cobs were nmoasurod and
tne cverace length coloulated.
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L) Birkh of oob. The givth et both ends and the middle

of the cobs was momsured by using oalipexs and the avorsge

zirih of cobs found out.

&) field of sralus per plont. The graing were separated
by monusl lzbour and the graine weighed mnd the average

Jield per plant eslculated.

#) Broinifonrt rotic. The beart ond greing wore weighed

separately ond the grainsheart ratio was worked out.

i) Yield nex piot. Yield per sub niot ol 127 moislure

wan ealduleted on the besis of the inney rows excluding
the owloy planiss Yicld conbribution by the second and

Yhird cobn was algo recorded.

J) Bilover yield. Aftex the horvest of osba, wiover wes
lotd in the field Lo dryang. Alber ¢oapleldo Grisgs in
the field they were cut at bthe bzse and weighed in the
fieid.

k) Srmin to 8lover ynhkio. The welght of gealne md stover

lanen segaralely Loy cach sub pilot wvas uiilised for

exloalating the grain fo stover ralios



1) guelity studies.

1) Rept weisht of genings A reproseniutive smuple
of the nmaize grains from each Wrentuont was inken and
frow it 1000 groing were counted and weighed at 127

uoigture. Hean of such deterninotions wns recorded,

ii) Crude protein: The nitrogen coubent of the
araing wove anplyscd by Kjeldahl's method., COrude protein
content wos worked out by mulbtiplying the nitrozon contenl
by the factor 6.25.

Viie STALISTICAL AUALYSIS aND INEER @ Taf.ON CF DATE

The experimentsal data were subjecbed to silatistioel
enelyais suited to bhe design adopbed to L£ind out which
of the trentments voried significantly in varioun plant
ehergelere and yield sbtribules sbudied os sugeested by
Cochrn snd Cox (1958), Usuagl anelysis of veriance was
fellowed, The interpretation of the resul i3 wos nade on
he besis of P lesb mné swmary tohlen h: ve boen prepared.
Sbandard error and Critledl difference ab 5% Llovel were

alno ond culnted.
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VIiZ. ZECOHCLUIUR DOSE OF  HIZROGEW

Fron the levels of nitrogen tried in this siudy,
the optimum and the econouic doses of nitrogen weore

onlouls tod.







ZZXPERINUNTAL RESULIS

Detnils of weather conditions during the growth
period of the erop was recorded every week end are
presented in Table No. IX. The wenther factors are
represenied graphleally in Fig. No. 2.

I, Growth and weather conditiong

The growth peried and rainfall conditions

The rainfall graduslly inercased from the second
week of June to the firat week of July. A maximum of
238,40 un. of rainfall was recovded in the firat week of
July. The rain later receded during the resat of the
month. As suck the rainfall did not adversely affect
the germination percentage and mimnd of the crop aown on
the first ond scoond dales of gowing (D1 and Dy)e  The
third date of sowing (2)3} wae on 17-7=1964, when the
rainfall ranged between 40 and 50 mm. which favoured
gorzination and stend of the crop.

The total rainfell received during the crop growth
ie glven in Teble No., IV,

3

0
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Table No, IV

Totel reinfail rvocorded duriug tne differemt
Sbagos of prowth of maize mren for the

Sifforont dates of sowing

Baiafall in ma.

HNo. Peripd

4 Pericd fyrom planting

to tespeling 570, 20 486,90 274.10
2 Period from pl-nking

to maturily 763,40 1116.90 1035.30
3 Period from bausellng

to walurity 193.20  630.00 T61.20

The rolobtive hunidi by, nexiaun and ounious bempors-
tures veried bobtweea T4 ond 88%, 81 and 89°F pnd 72 and
81°F rospeetively duving the grvowth perled of the crop,

pown in bhe diffevent dwplen of sowing (31, Dz and DB).

II. Beight of pirmis 1nd bre cuaulntive erewih rabe

Toble No. ¥ precents the heaght of plente al bho
differont slazes of Lrovih.e It is nlso ve rementbed in

Pig. No. 3.



Figs 3

Graph showing height of plants ab different
siages of growth
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Pable Noo: ¥

Xeon hoight of pilrnus sl differenl alcoges of growth
{in on. )

Days after sowlng

Treatments
35.00 50.00 6%400
Dates of mowing
D1 26.22 78.90 263,04
D2 444 35 83.57 239.53
93 3T.14 58 51 221,77
. test Bifde 518 sig.
3o Ze 1.3 2,065 3.76
CoBa b 5}‘"; level 2.756 e 378 Te97

2‘22033)1 32331 IJB 131 1}2133

Hilrogen

N1 33.24 639,05 241.42
Ng 36.50 T4.62 23807
Ry 37.97 77.30 243.98
¥, best EN: Big. W.&a
SeEa 1.3 24065 e
6‘. . at 576 1eval 2o 756 4 378 hgiad
MRy Y
Hicyonutzicont
Mo 35,92 74.02 249,81
3111 35.87 7330 241.17

¥. best K. 3 Hoda Ratra

g4
o

Fdy



1b is neen from the todle thntl bhe effeck of dnbeo
of sowing on the nelghi of planis ab all slages ie signi-
flosnte In the Livat end second slepes of growlh le.,
35th and 50¢h dsys afber sowing, bthe cumuintive growth
was significantly moximum for the seconu date of sowing
{DE) while rnt the 4 1rd sirge (65th day ofter cowing)
whon $he growbh was alrosl cessed il wop significantly
higrew for the Lipsl dabe of gowing (3)1) titen D, ond “DB
G los of sowings, A Le.rbh cobservatioa on the 80th dsy
alfter sowving 414 not ahow any apprecioble difforeuce in
the helgnl of plonits and henoe discsvled for the purnoscs
of muplysiz. Ib can 180 be seen Lrom the wehle that the
growlh rote was of the highet bt ordexr, during the poricd

ol Lunneling.

The second part of ithe table cummarises the cffeek
of nitrogon at dilierent siages of growbth, The difference
in height at the differont nitrogen lovelz gnowed signie-
Fiernce in the first sand second sloges only while ot bhe
final sluge of growth, bhe levels of nitrogen did not
influonce the helgiot of »ionto. Bebsson the levels of
nibrogen thoe 1«2 snd ﬁs leveis of N Levourably influenced
the hrlght of plunuws abk Lhe Lirst ond scoond atloges.

Bub the incercese was nob slgnifiecont.



With regard to the spplication of ailcronutrients,

‘the mean height of plants 4id not show eny asiznificant
difforence nt any ol the growih stages of the arop.

III. Eorlineas %o tpssoling

The mverage number of days itnken for 50 pereent

Tavie No. VI

tenseling gre precented in Table Yoo VXL

Bffect of dote of sowing snd uspurisl lovels on
enrliness in tpegeling tresiments

Date of sowing

Po test

8.5,

C.B. 2t 5% Lovel

Ritrogen

P lozt

o, of deye

53440
53.80
56400

8ig
05376
$.13

DyEg0y

54+ 40
54.40
54.20

R.5.

[ 914
e



R
9514

Hicronulrient
L $4.00
By 54,70
Fo bLestd gilg.
Zalis 0.327
C.D, mrt 5% lovel 0.687
MOM.]

1. dffech of dnte of mowings 48 evidenl fvou lho

data the earlier dates of sowiqg (D1 and 132) were algni-
Lioontly eaxdioer for unifore besseling lhan the 333 datle of
gowing. 3etwoen e D‘l and 32 daleos of gowlig tucwe wag

noe significnnce.

2. nflfoct of nibtrowens It is oeen from the dota
et inereoased levels of nlbrogen had no significnnt

effeect in oqriiness to vaoseling.

3. Zffecl of picvonubriend: slicrenulrient spplie

eeblon olgnificantly afvecl the enxliness lo tor seling.

I¥, Ueb sludies

£o Lengbh of oob: The dote on the length of cob mmder
difforent trcateents ave presonied in Teble Ho. VIL and

rorresenbed grapnizsaley in Pig.e Do. 4.



Tig. 4

Bar diagram showling length, welght and
girth of maize cob.
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PTable No. VII

Length of cob as nffecled by verions ivestments (in oa.)

Trovtaons Length Tresinent Leangth Trozmtnent Length
f: g“;‘;gngf Hltrogen 13 evonutrient
o, 20,08 H1 17.43 M() 17.79
D, 17.62 Hy 1779 4, 18639
D3 16,84 N3 1927
Fo boat 5ig. S.Liga K.5.
2.8, 0. 809 0. 309 -
G0 1. 115 1. 175
31 ‘JQES by 3I\f,' Hz

2

i. Efleck of dnlo of mowing: The date glven in

Table Ho. VI shoss thet the lengih of eob signilicanbly
inercaged in the firsl vgle of sowing (D1). The influonce
of the date of smowing on bthe length of gob was not spine-~

fiont Tor tne sccond gnd bnird dates of sowinga (‘ﬂg & D?;)'

However the cob iLenglh inereased gpprecighly foy the second

dnle of =owung then the Insgt dnle of sowing.



)
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2. Bffoot of nitrogen: As evident from the date
the nighest level of nitrogen (NS) hod significently

ineransed the length of cob. The differences beotween H,
and 1\32 lovelo of nitrogen wore not sta#iaticall\y significants

3¢ Effect of micronultyient: The effeect of mioro-
nutrients was not slatistionlly significant,

B, weight of cob.

Table No. VIII prosents the weight of ocb as -
effeatoed by the different treatuents. I¢ is also represen~
ted graphienily in Pig. No. 4.

1. Bffect of dete of gowing: Enviier sowing (D,')
recoried significantly maximum cob weight. The differences
between Da and 33 were nod sigmificant,

8., Effcct of nitrogen: The dets show that none
of the treoatuent effects was significantly different.
But theve wns a genoral trend of increase for incressed

levels of B appliontion.

3. Effect of mlovonutrients: It is sleo evident
£row the dabta thnt no esignificant differences in weight

were noted for micronutriont espplication.
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Table Ho, VIIL

Voight of ceb so nffecbed by bhe different
ireatnents (in g, ,]

Trentnent Veoight Treotuent Weight Trontmont deight

ffﬁfnf T irogen HMievonutrient
D2 187443 NZ 196.00 M1 200.58
33 178. 80 H3 210. 44
2, boot a2ig. HoBa N.5.
5.8, 15.G1 - -
Cule &b !
5% level 33,0932

,5,03

G. Girkh of cob.

Ihe drbta on lhe girth of eob under different tyreat-
rnon s sre preasonted in Teble Ho. IX and reprosented
graphically in Pig. Ho. 4. It is found bLhot on an averase
the girkh of cobs was 4.52 om. and 1t rengoed bebween

4.31 . 0 4.78 on.
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Table Ho. IX

Girth of cob wm affocted by different tronbaenbs
{in om.)

Treatmont Girth Treosiment Girth Treabaent Givth

ggggngf Hitrogen HMicromutrient

Iy 4,78 , 4.45 My 4,49
Dy 4.36 N, 4.57 u, 4.60
333 4. 31 R 3 4,62

F. test  oig. RS, .5,

E.E. 0.1148

C.B. at

5% level  0.2433

2,553

1. Bffect of dzte of sowing: It is seen from the
dzla given in Table Ho. IX thet the mexzimm girth of cob
won obtained for Hhe firmst date of sowing (D,) and wos
gsilgnificantly higher bhan coba oblained for bthe sceoond znd
third dates of sowin,g (D2 and .D3). Tho difference in the
girth of cobs foxr the seeond and rd dotes of sowings
(_132 and }33) 8id not show gigniflcemncc.
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2. Effect of Niteopens Nitrogen in its various
levels do not seem Yo heve any significant offect on the
girth of cobas. However, there wos an inoressing drond

noted zz the lovel of nlilrogen wns incroesed.

3, Effeot of micronubteionig: Hicvohuilrients did

net ehow any significant eiffect on the girth of cobs.

D. Groin homrb »atic

The dabe on the grain heavt rabio of the esh is
provenbed in Tevle Ho. X. The sverspe grein heevt vallo

lz 4.395 and 4t ransed bedeesn 3.94 to 4.09;

1. B8fepk of dnhe of sowing: I4 is ovident Lfrom
the table bthat lhe first dote of sowlng woes sigmificontly
difforent from the coonnd and ird dales of sowing ond
trat the ratio wos iedp for the fivst date. The reiio
foy tne second and third dates of sowing wes not olali-

slicslly significont.

2. Affont of nibrogens Hone of the lrepluewls

hos aay sigaificent effect in bthe grala honrd ratio.

3. Hicrenutyicni: The effeet of micronutrienis

infivenced the grain honri ratio snd the ravis was naeninunm



for the micromubeiony ap lled vients. Hone of the intey

rebions wes significmnt.

Table No. X

Grain hesrd robio ns offeated by diflorent lreobuents

Trontuent BHablo ‘Ireatrent RBatio Trontaent Ratio
gﬁéﬁ?ﬂ? Hitrogen Micronutrient
3}1 3-94 E1 4026 My 458
Q:z 4.56 i, 456 M, 4,26
33 4.69 N 3 4037
F. tond o 8a 81g.
8.8 Y o.2048 0. 1466
G.B, ab
5% lovel 064337 0, 3080
Y3taly

Vo Yield abhiribubes

Ao SBiover yield

The dats on otover yield per plob is presenind in

Zable Ho. XX mnd grontically veprecenbed in Fig. Ho. 5.
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Fig. 5

Bar disgran showing grain and s bover yiela
por heclare end grain yield ner pland



GRAIN AND STOVER YIELD OF MAIZE IN QUTL PER HECTARE

GRAIN AND STOVER YIELD PER HECTARE AND GRAIN YIELD PER MAIZE PLANT
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Yicid of slover per plol ne sffecled by tne

Toble Ro, {I

different irentments (v Xe.)

Troatinend

seight (in £g)

Bate of sowing

P, dest
He X,
C.U, ot 5% level

Ritrogen
5,
N
Hy
Pe boat
Hieronutrient
#
54

0
1

P, test

6. 68
4043
3.17

Bige
* 0,426

0.903

ByD,Dy

4047
4.98
4.54

H.Sa

4.57
4.65
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1. Bfiech of dnte of sowing:s The stover yield

was slgmitiesntly diffevent for the throe dates of sowing
(Dj, Dornd 2.13). The mexinum obover yield was zor the
Cirst date of sowing ond the sceond Gabe of sowing had
significontly locser yiold than the 331 dnbe of sowing and
the late gown erep (133) &« ve Lthe lowest yileid. The firsé
date of sowiag hod 3.51 dg. (110.75%) higner svover yield

thnn the ilesl dalc of sowing.

2. Blfect of nitrosent ‘one of the treatwenis was

significont in the yield of atovaer.

3. Eifect of microputriconis: It iz aloo evident

from lhe data bthol ihe wicronutrients did nol affecl Lhe

stover yleid significuntly,.

B, Yield of egraine ver pisnt

Tukle No. Y14 prcsencg the yield of srains per plent

ond also rvepresentod grarbleally in Pig. Jo. Se

1., Effect of date of sowing: 1t is seen Trom the
Table Ho. £II bthot the daio of sowing had slsiistionily

zlgnificant Influence on the yieid of greius. The yields

obtelned on the Eirol sd second dnles (]31 and 1}2) were
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not significenily dlfferent from such other. Similar
resul s were obimined for the sccond and third dates of
sowing miso {Dg and })3}. But the yisid cbinined for the
first datc of wowing (31) wed siebisticeily significantg
over tno lust cate of sosing (12'3) and the incranse was
28.268%.

Pablie H0. ALl

Weight of zraing ner plant ag affecled bv the

@ifferant tresrents (in gne)

Treatront Welght ZFreatment Welght Trealsent  Weoightd

Bote of

sOWing 8 4wogen Hicvenutrient
D, 172.27 N.‘ 144. 40 Yy 156.91
2 164420 “2 156.37 b, 156,91
1)3 134.15 ﬂs 168,80

F., beat 8ig. H.5. HeGa

9 +o16.36

G.B, 34.68

D.l DQD 3




2. Lifect of nitrogens It is evident from the tuble
that ihe successive inervenges in the dose of aitrogen dld
not influence bthe yield significamtbly. However, it was
obszexved that tne yleld ghowed an incressing trenf as the
dones were enhanced. Ihe percenbage of increnses were
8e37% and 17% vempectively for the Ny end Ny levels of

nitrogen over the fﬁ1 level.

3. Bifect of wiovonuirients: Appliestion of nicro-

nutrients did not show eny significant cfiect on the

yield of grains per niankb.

G, Yield of grain pevr plob

The yield of grains per plot s affocled by the
various treabuonis are presonled in Table Ho. XIII ond

zlzo graphienlly representod in Fig. No. 9.

T

Tho yield dobs on Table Ho. ZIIX shows thot bhe
date of sowing $reatment only is sianlislically significant

ovaer the othors.

1. Effogt of dnte of cowing: 1t is gsecen that the

premonsoon sowing ie., the f£irst date of sowing D‘i
increoocned the yield by 12.21% snd 37.85% ovexr the second

<D2) zud  bolad (DS) dsoten of sowings respecbively.


mailto:si@ii.ffi

However, the differences in yield belween the 331 and D2

sowin,s and botween De ond ID3 sowings were not siabisbi-

ecally significonbs

Table Ho. XITT

Yaight of moize grains per plot s affcoted by the

Gifferent trentnents {in gu.)

Treatnent Weight Irealment welght ‘Treatment  deight
gg"\gg nzi Bitrogen Kieronubrient

D1 5095. 61 I\’1 4054.00 h&o 4508.2
o, 4541.03 B, 44583,00 oy 4380.5
133 3656433 Ns 4796.€0

F. testk 8lg. N.3. H.3,

Ba e Y o433.095 » - -

Cl D' 91 80 17 -+ bd -

D, 558,

2. affect of nitlrczens

Hone of 1the levels of

nitrogen vas stabtisbionlily significant over the other.

Howevor, it was obzserved that the highest lewel N3 enhanced
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the yield by 77 and 18.3% over the K, and Ny levels of K
resvectiveiy. Line yield inoereceses for 32 level of N over

the K,l lovel wan fouwnd to be 10.58%.

3. EBffec) of wicronulrients: The yield of malze

graing obinined Lor the micronuilrient applied plois showed
a denressing tyrend over the control. However the yield

difference wan nok sbabtisticnlly signifiecnnt.

Vi, drain 4o stover retio

The grzin to siover ratio ug affected by the vorious
treanbrenie are presonted in Teble Ho. XLV and graphionlly

reprosented in Pig. HNo. 6,

1. Effect of fnte of sowing! It is evident from

the Table No. ALV ghal the D‘I dnte of sowing was statlsbi-
crlly significmul over the D, and 333 diles of sowings sud
that it was lower for the D1 dnbe of sowing. The difforence

betwoen 132 ond 33 dnnben of gowlng wes not signlficanik,.

2. Lffect of niftrogen: None of the troatmonts was

cigiflicant In tho arein $o slover zrabic,



Pig. 6
Bar disgram showing grain to stover ratio
Fig. 7

Ber diagram showing percentege of protein
in wmeize grvins
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Inble No. XXV

Grain to slever retio as cffccted by fhe

vrioua trezineats

Trentnent Rebio Tresinont Badio

Trentacent Eotie

gg'ﬁn;f 1 tregon Wioronubrisnt

331 0.604 N1 1.012 !?ZO 0. 99
332 7. 056 3‘!2 0,56 351 1.02
1}3 1.150 HB 1.045

T. test 518 K.S. HeB.

8.E. 0.1613

C.D, at

5 lovel  0.341

9213 331

3. Bifoot of micyopubtricnts:

It i aise ovident

from the dabe that the micronubrients did not affeet the

grein to sbtovoey retio.
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VII, Proboin content of meize groing

Table No. AV shows the probein conlent of mnize
graina as affeoted by bthe various treaternnis wnd graphle

cally represented in Figs. Noe 7.

Puble No. AV

Zergeninge of protein of naize greins ns effoctod
by ithe voricus lropluents ey

Pyoteln Pro tein . <voicin
Irentment "o o0 Irestment " go Treataent dnge
ggégngf Hitrogen Aiceromutrient

Xi,‘ 8.44 Iil T.07 Uy 8.79

o, 8.73 K, 9.05 M, 8.53

133 8.1 NB 9. 87
V. btest H.G. 8ig,. R.S.
C.De 2.08
e Eq 0- ‘384

" 3N 21?1

1. Sffect of unic of sowlng: Dnbes of sowing D1, Da

wnd 1\3 did not influcnece the probein pevcenlnge cf corn grains.



2. EBffeck of nitrozen: 16 im evident from the
table thut the higheat level of Fitrogon (HB) influsncad
tne probeinr percenioge of the grain significanlly by
39.6 percent over the N’ level of nilro,on. TPercenbage
of proiein bebween N1 and NE and glso bebween Ne and Vs
did not show sbabisblcally significant improvement.
However the inewrcaso in porcentnge of probeins detween
N, and N, lovels wns 28 percent anéd bolween B, and RB was

1
9.06 percenbe.

3. Lfrfect of nisronutleiont: Tho aifect of nmicro-

aubrient was not siabtistically signifiecont.



DISCUSSION



DIsCUISION

Growing hybrid molze is not morely a matter of
sowing o now kind of aged. Po get high yilelds Lrom hybeid
walize, it is impoerstive to adopt impreved production
methods,. Hybrid maize warieties are high yielding and
respend much more profitebly then open-pollinabted meize
to good cultursl practices. In view of the importance of
improved ewltursl practices for the realization of meximum
¥ield potbential of the newly evolved hybrids, work on
improved cultural practices was initisnted almost sinulta-
nesusly with their velense for general cultivation.
Agronopie triale have been under way in various regions
to work out most sulilsble production practicen for growing
those hybrid maize.

Hybrid arizge is a now iniroduction %o Kerples and
it is found to0 do well under XKerala climgptic conditions.
Ro syetematic work has ever been done in Xevsls on ocwle

tural zs well a8 msnurisl reguirements of this exop.

The present lavestigntion is one of the picneex
works conducted at tne Agviouilturel College and Hesenroh
Inptitute, Vellsyoni with the objeet of finding out a
sulinble time of sewing combined with adequate fexrtilization.



The resulls obbtalned regzarding the dtimo of planting end
the effeat of Lerbtilizers porbiculanyly of Hitrogen on the
planb ag adjudsed by plant chersolers, grain and stover

yield sud quallity sre disonssed in the following pages.

L. Groyth Zkadles oz rolrted $o Clincte

a) Goraminsbion wnd stend of the erop

The observallon nnde on the pereonlsge of gerinae
taon showed thet lhe perio€ of pleont encrgenco ranged
bobween 4 t0 5 doys and that the porcenbsge was 97% in
the Lield., The hlsh rabe nnd enyly gorndortion can be
aliributed bo the good gqualitby of seed znd wara noist

condi brons prevoiled during the porlods of sowing.

) Hoipht of nirnts

The analyess of daba on bno cundobive growth vote
of pionlg lndiented bt during the first and sccond
oheervabiong mode on the 35th ecad 50th enge aflor powing
respoebively, the zecont dule of gowing Ilniluweonced the
Reight of plonis sign.ficanlly over bthe other two drles
of sowing (331 ond .élia). The £all in vegebabive growth wns
Loye for D1 dabe of seerng Ltien the .03 dnte of sowing in
ihe first obmervellon and in lne second ocuserv., L on the
foll in vegohnd-¥e . rosllh aas signifscank for tho 33 dobe

of sowing over the x},' debe of sowing.
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This £21l in vegobnbive zrowth in the eayly satages
may be smttributed to the rainfull yecoived during the 18%
singe of plonk growth ie., 14 daya aftor plant emergence
a8 vacoguised by Honway (1959). The rainfall Quring
this poriod was in the ovder of 104.50 mme, 336.50 mu,
end 113,60 um. for the 3)1, ZJa end D3 dotos of zowinga.
The high rainfall during this period for the July 2
sowings (Da) might have resuited in incressed vegetative
growth and plant height followed by 333 znd 331 dntes of
sowingg. In the second obmervation ie., 50th day after
acwing the plsnd height Lor the B‘I dnte of sowing incroascd
congiderably ovor the 133 dote of sowlnyg bub not over the
22 sowings. This ooy agein be sltributed to the roinfnll
confitionn prevelled during the second ond third growth
steges of the plent = recognimsed by Henway (1959). The
tolal precipitation during these stage of nlant growth
was 511.70 mm., 486.50 am. and 193,30 mm. foy the By By
end 1)3 enton of sowings respeciively. Tas it is clear
tha¥ with incregse In wainfoll the vegelative growth and
plemt height of the June 17 sowings ”"1) cocolernted over
4he 333 sowings., The initielly high level of mois ture
followed by safficiently ghod railns at this stoge maintained
{the mlrewdy high growth vate of the 1)2 gsowings during

this period.



Barly workeys iike Bhoandes mnd ¥elson (1955)
chaerved bthat a deflelency of noisiure in the acil during
early srowih sbngea slows down vegolutive growth, doloys
lasaeling ond silking snd nlgo the mabarlly of tho orop.
It wns also reporbed by Denuesu and Show (1960) thet
meisbure alress bobween 30 and 60 doye afher sowing 1.,
wibel tossel cmergoneo reduced plont helght and dyy
mabier producslon. Colligado and Aliberd (1964) hive also
found thet a ziagle poricd of melnture slress ned Lhe
grertes b retarding eifeel on growbh when npplled during
Lthe period from 30 dsys after sowing bo bogianlng of

basoeling.

But the obreorvabtion on the cvmwlative growih on
Lthe 65ih doy :fler sowing indicated thel the heighlb of
plonie conslidorakly iticrensed and that it wes ot lie-
sbleally signiticont for bhe dJune 17 sowing (D1) und with
aubsequont sowing (ﬁg and 333) the helght was progrecsively
rmisceds The pretonsoon sowing (331) recorded 10% =nd 1973
soro height over tne Ez and 333 deles of sowings doune afler

Lhe break of Lhe wonsoon.

Thne rsinfnil recelved devring this crowth poriod
Al 5971440 mite, 532,10 me. and 35630 wn. respeclively

fox D1, ;132 and 3 d-tew of sorliyes. Thue it iz clear bthatl



bhe orop sown during the prewonseon pveried recelving
uniforn inoreas¢ in ralafall ot the enrly olsges of plent
growih showod nignifiomnb increase lu hsishb over the
others., This may be due %o the feet thal the premonsoon
viatting followed by inorcesing Fuins wt the emidy o lowes
cnoured wniforw growih of the crop. The plants have all
estabilished, well belore tle raine and couvld betior

wiilis band excesslive coismre conditions in the vooil zome
el the later slogen of growth., Baxly root growbh would
have Dbeon belier in premensoon plenting snd fhe premonsoon
intexeultura ¢f the oro. would have enabled betier control
of weeds during earvly growth phuse when neisze sufiers mosd
due to weod gompeli tlon. On the cther hand lhe delay in
powing 1e., aflexr lhe bregsz of the moansoon (ﬁa 2nd DB)
might have rosulled in glovwer growbth alb this period.
§imiler resuld heve been reporied by Eoheja et al (1964)
in bthelir zgronomic investigetions with meize wherein it
wos indieabed Shub the préasonsson planting with slight
irrvigantion had several definite adventages as compuared

to planbing aftor bregk of monsoon in the Lirat weck of
duly or later and bthal o delay in planbting til1l bthe oneet
of the »ains moy resull ia poor olant siand, n alowex

srowth, hilgher borer azmageé or highey pevoenlages of



barven plints sud xore doonge Lfrom water logging

resulting in lower grain yield.

It is giso interosting to node that the high total
progipiintion foxr the 131 dnte of sowing during mpproxie
nately one month bofove mnthesis when compnred +to the
leter datos of sowings alght have inducod higher
vegetntive growth during tsezeling. This Linding la in
agreenent with Shose reported by HRunge and 0dell (1959)
wherein it vas coneluded that precisitetion sbove normal
ia espocinlly benefiglal when 1% occurs mpproximntely one
month before and Auring snthesis md that the gresteet
need of corn for high eoll moleturc is during that poried.
The compurstively botier pwynclpiintion during the gbove
poriod fox 332 dnte of mowing over the D3 dute of sowing
might lmve boen the reuson for inereased plent height in

the dJuly 2 (Dz) sowing.

. Gliwote snd tasceling

Table VI shows the dnls regarding the number of
dnyn to fusseling under three planting dates in this atudy.
Sowing maize on July 17 (EB) pigifliemntly delayed
tpeneling evupored to sowings on July 2 (3)2) or June 17
DoOwWlngs (91). Tho nuaber of dnye taken to tnoseling fox
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the three dates of sowinug (31. D, and DB) were 53.404
53.80 and 56 deys respectively. The delay to tasseling
may be attributed {to deficiency of smoil moisture during
the growth phase ncaring to tesscling. Tahir (1956-57) as
reported by Rai (1961) found ot Tozi that tasseling snd
silking in meize oceur just before the time when the vains
deoresse and the relative hunidity begin to fall. In the
present investigation also tnsseling occurred for D‘ date
of nowing when this aritiocml period infiuenaing eariiness
to tamseling ooincided with the period of tmsseling. For
the 131 sowing, tasceling ocourred justé bofore the time the
reing decremsed and stopped thereafier for three wecks
from 10th August %o 30th August 1964 snd the relative
humidity declined from 88.70 to 81.40 percent.

It wan also found by Rhodes and Neloson (1955) that
& deficienay of wmoisture during eaxly growth slows down
vegetative growth, dolaye tesseling mnd silking snd delays
naturity. In the present investigation sleo the totsl
precipitntion during the early siages of growth unto
taseeling gradunlly decressed for the three dates 31, 1)2
end Dy in the order of $70.20 mm., 486,90 mm. and 208,0 mu.
»especbively, thue csusing moisture deficit for the D3
sown c¢rop at this stage., This might de the reeson for the
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deleyed tnsseling for D3 gowing. The difference botwaen
the numbor of days 4o insseling in June 17 snd July 2
sowings (331 and Dg) were not statistioslly signifieant.

11l. gob Studies

e) Ciimnte ond lenzih of cob.

Studien on the length of sob revemled thut the
length wes significenily higher foxr the Ii)1 dale of sowing,
However the differences between the length of cob in
Jully 2 (1)2) end July 17 (]73) sowings were not stalistically
significent (Table VII), "he effect of dnte of sowing on
length of cob may be due to the optimum woisziture conditions
nainizined through out the growlng period of the 121 nowing.
Leongth of cob -~ p conbributing Lacter to yield night be
affectod by tolal veinfall duving the growihg sossom
{Glover, 1957), deficicncy of soil wolisture during
{tasseling ond silking (Rhoades and Nelson, 1955), Hobine
and Domingo (1960) reported ihat depletion of availpble
moisbure to wil bing percon tuge reduce bhe yield of corm.
Apnrt fvom the favournble ockimntic conditionz for the }31
sowinga, fertilieation siso significently enhanced the
length of cob.



b) Climpte end weizht of cob.

The fivat dute of sowing (D1) rocorded signifiosnd
increese in woeight of cobo. This finding ie in partisl
agreenent with the rosult obiained by Stennberry b sl
(1963) wherein it wns found dhet the stage at which
supplinentary irrigation nost incrcased total ear welght
wae during poellinsbion. In the present inveatigation also,
after the emergonce of tassels there wae slight rains which
might heve favoured the total enmr weight of corn. For
the De sowing there wnm no rming afbter the emergence of
toseeling which might have inhibited the develonment of
cob end hence resulied in lescer eor weight. In July 17
sowing (133) the ear weight did not differ signifiocmntly
from tho July 2 sowing (Da). In this come though s period
of 2 weeks wlth ne rains preceded anthesls, as it wae
gllovicted by rainfall during the period of anthesis the
enr weight did nol reduce significently frow the 332 sowings.
Ihis finding is in prriéiel agreement with the report mede
by Bhodes and Helson (1958) wherein it was found thet if
the deficient moisture supply during ecerly growth is
slleviated by tasaseling Vime and optimum meisture is
neintained throughout the rest of the growing sepson

yields ere likely ito be good.



¢} Climebe end civin of eob

The girth of cebeonobher coniribubing factor bo
yicld improved pignlfiennBly dn the €irsd dote of sowing
(D,). The girik of eob under ihe neeond cnd tThird dnbes
of sowiaz {(D,and 2‘33) did not diffor sigmificently from
erch otrer, The foveursbls olinabie conditions prevailed
ub ke vovlous sbeyen of nlent growbth ey the June 17
soving (31) wignt heve infiuonced bhe dovelopment of oob

ond  thoroby the glirth.

4) Climmbe omd myadn Yo herxd ysilo

The resulds of grain bo horrd rabio indiosited that
prosougoon sowing (1‘)1} rosul led in prodaciven of groater
amound of heoart poy unaid of grain o8 copprred o ploniings
efdor the onset of the aonsoon Cﬁa and 133), The differencosn
batwoen the duly £ ood vuly 17 sowings (2‘12 and 333) were

not sbtolisbicndly sigeificant,

IV, Hield abiyibuies

8) Glimale £z velnbod 40 1 icid per wignl =nd per plod

Sowing maize on June 17 (’21) goeve the noxisun grain
Jiald during bthe eropping senoon wder inves bigolion.

fields serg ogorréseively lowered with sowir g in July 2



and July 17 (D, and DS)‘ July 17 sowing resulted in the
lowest yield during the sesson undex sludy, Howover,
dlfferences bobwesn yields from June 17 gud July 2 (D1
and Dz) and from July 2 and July 17 (332 and 133) sowings
were not statistienlly significant,

Satisfnotory levels of soil moisiure during the
varly growth gtnges of corn inervcased the vegetutive
growth, induced ouyly tasseling sud zilking. It can be
soen from the metereologleal datbs thet the amount of
rainfall received t1ll 50 deys afier sowing wes 570.20 nmm.
for June 17 sowing (Iy) while it was only 486.90 un. snd
208,50 wm. for the 32 and 173 dnlos of sowing respeclhively.
The well diabtribvutsd nigh preciplbation fovoured early
‘thBl;Gling anfd gilking end the higher yleids for the D1
date of sowing. Hunge und Odeil (1959) obtacyved that
paize yields wera influenced most markedly by prooipltos
tion preceding snthesis end by maximum lempersbure during
enthesis. The tempernture recorded for the 131 gsowing et
the time of anthosis was B2°F while for the Dy and Dy
sowings wevre 82°F end 84°F reapecbively. Thus it can be
pogtulnied lhet the precipltebion mbove normsl one month
before snd during anthesls with high lesperature were the

1imdting factors Yo nlgh yleids.
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It would niso be glitrvibubted that the delay in
tanceling and sllking night have advevsely sffeated the
¥ield of ueize in Iig #nd 133 dntes of sowings. This
ohaeyrvation is sgrecnent with thome obigined by TPahix
{1956=57) ns zeporied by Rai (1361).

Adeguate moisiure during tesseling end silking for
’ the B., ovey the 332 and 33 dnton of sowings night have also
contributed to the bigh yields obiained fox the 331 dnte
of sowing,.

The incronsing total ralnfall reeeived during the
growing songon :Lp one of the mzajor contributing Lzctors
for lnerrased yields. Glover (1857) found thst the yiold
of mpize risecs wilh ineressing totel rainfzll upto a
mexlavg only, theronfior as rain foll totals further
inercaze, yield decreases. In the present investblgation
the total veinfrll rocoyded during the growing aezcon of
the D,, DE mnd ‘ﬁs drteg of powingd wewe T63.40 mma,
1116.90 nm. aud 1035.30 nw. rospecbively. From the yield
date obteined, it could be iuferred thet Yhe total roine
£:11 of sbout 753.40 mm. might have been the oritical
linit for ineressed gysin produstion under Vellsyani
condltions beyond walceh the incrcpse in totlal ralnfell
umight nnve dedreaned the grain yields,



i

The doproesion of yileid under oxogsaive rainfell
wlzo necdn exporimentzlion for slucidation. The cnusen
sy in part coagist &L sny or ull of the following,
/ﬂeachinasg of goil aulrients, veducod light end hegt,

incrossed disensedy incregsed ocpampetbition fyom weeds oto.

Holusture depledion at the time of tusseling and
pollinantion might have been the reoason for low yields fox
the second and thixd dutes of nowing (Da gad 203).

b) Clignte and glover visld

dJune 17 planting (B,!} rosul bed in 1he mexlswun
stover yield and with subsoguent deley in plenbing the
stover yield was progressively lowered. The guantity of
ctover produced was 50.79% end 110.T# for the Dy date of
sowing over 32 and 'Bs datoa of sowings reapectively. The
inerense in stover yicld for :Da dute of sowing over Ias
wag 39.75%. This eould be atiribubted to the fovoursble
climatie conditions provsiled during the growing senvons
of the dune 17 (By) ond July 2 (D,) sowings over the
July 17 (D.%) sowing. This finding is in pgreesent with

theme obtnined by Gaulem znd Shaw (1964) in thelr sgreononic

investigatione with hybrid moize. The increspsed plaont
height alse helped in incyeasing the sbtoveyr yields for 31
a 132 dntes of sowings.
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o) Grain to siover rrnlio ps @ffee%éa by e;iag%a

@h@ renul%& ef grain ﬁn a%cver ratio 1nﬁieataﬂ
that prezonsoon plenbing resulted in pr&&ue%inn of greater
sncunt of . ataver uer it of grein as compured to plant-
ings efber the aﬁaaﬁ of @anaaan, This finding is in
- pgrecmentd with those th&lﬁaﬁ ny Gauten ond Shaw (1964)
in their agyononie 1@?@3?i@&$1@33 with hybrid meize.

V. Quedity fuetors

ﬁlim&*é Epﬁjctﬁﬁé rotein ,areéﬁ%a-a

fhe orude prebein percentege of meisze grein was
not significantly affecived by the dates of sowing ireats
ments. Similar vesults have been obtained by Gmutas and

Shew (1964) in their agrenomié invostigations with hybrid

Boize.

Vi. Bffect of fortility lovels

A number of experiments weve conducted ab the
3.&.&.&., ﬁew Delhi, wherein thé r@spange of hybrid maiza
%o ﬁiéreben was studied, ﬁaximuﬁ yielﬂ of grain in mont

or 179 Kg./hs. However the response to N application

- of the experimenis was obiained when N was agglieé at 134
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beyond 134 Eg. per heovarve wes relabively low and sometiues
cven unceonsnis. The response curves doveloped with aate
obbzined during 1960 snd 1961 rvevecled thet for the best
sesnomio reburng nitrogen should be applied at s lovel
bobwaon 67 and 134 ig./he. depending uyon lhe soil forti-
Lity sad peoeponel condiiione -~ low sclil fevrirllidy sand
=wdverse condl blong like woleyr logaing cm./ reguiring

heghor dosen witrin this rango.

Zarlicr invesligntors like Bondurant and Viee {(1951),
Dnesi (1953), Leng (1953), Flelding (1959), Dow (1959),
fiandpurl (1960) md Bilagie md Garrel (1989) re orled
repponse to Ligh dones of nitrogon upbe 403.5 Eg. #/ho.
Bub Lisrd eb sl (1958), Tamur and Ffnarme (1958), Shaw and
Gautanr (1363) and Slenberry (1563) recoinended dosenr uplo

180 Rge Hifm. o be essnonic and opbtluum dose for naizc.

In the present invenbigobion Hilrvogen wos tried
at broe Levels 111 43., 148 sge i 185 £g. 1oy heelure
ressectively. The high lovels ubilised wan bhis experiment
wore on lhe basis of hign reaponces ronorbed by earlier

workoys,

High forbility lovel freatrent hed sigmificcnily

sflecbod the relght of plonts, length of cob ond the



protein content of grains., But thore was no signifiopnt
effect on earlinens to tmsseling, woight of oob, girth
of cob, grain to hoart ratio, yield per plent, por piot
yicld, stover yield and grein o gtover ralio.

Higher N level iveatunent helped the malze plents
$0 accelorate esrly vegetative growith. Thims was in iine
with the findings reportod by Rai (4961) end Shavma (1961).
In the present inventigation also, higher ¥ level (Ng & NJ)
considerably acoslernted the height of plunts over N1
though the difference between themr wap not sigmificant.
However, at the 65th day (third) observalion thera wae no
significant effeot for the @ifferent levels of N tried
in this experiment.

The length of cob wes significantly inorcased by
the higher dose of N (N3). This agy be due to the direet
effeot of F on the linear growth of the cob.

Protein conlent wae albo significantly inoressed
from 7.07 %o $.87 percent duc to higher fertility levels.
Invostigators like Viots and Domingo (1943), Nordon ot sl
(1951), Sauberiioh gt sl (1953), 2uber gt sl (1954},
Trince (1954), Nevens gt al (1954), Gillfard (1955),
Hunter and Youngen (1955), CGalvez g% al (1956), Genter
&t ol (1956), Leng et al (1956), Thomas (1959), Lanza (1359),



5 treng and Broue {1060), Nandpuri (1960), Mucteorge et sl
(1960) and Shorma (1961) concluded that higher doscs of
U gpplicntlon inororsed the prolein content sigmificentdy

in nnizo graing.

The roesponse of higher doses of W on factoxrs, asuch
as weight of cob, yield per plant, per plot yield, grain
heayt ratio, grain stover ratio ete. wos not significant
at 811 lovels 4ried in the present investigetion. This
1lnck of response mumy be due to the accumulsiive offect of
one or more of the foliowing reasons. Low plont popula~
tion, loasg of ooil nutriconts either by leasching or
volabilizatlon, higher doses of ¥ iried in the oxperiment,
inereased competition from weeds end reduced light and

heat masociated with inorecased cloud.

Proper sdjusinent of plant pepulabions and rate
of N seem to be wary important for grain production in
corn. High rates of ¥ might have deorosged grain yield
with low pleni populatlon of approximately 43250 per ha.
{17500 ploants per acre) used in this experiment. This
gppears to suppord the idea of Willeox (1954) +4hat
nutrient which im in execsss in the soll solubion will slso

be in excess in plent julices, whero it will disburdb normal
metabolism and may nel produce the desired romsalis.



- ¥n the present investigatim‘ the pl&n}b pamiaﬁim
used wae iw im » aﬁﬁmximmeiy 43250 plants per hectare
(ﬂ%e ;amn is per aera) ond the doses of ¥ tried were
high vizey 111 K&y 148 Kg. and 185 Xg. (Hyy By and By)

per hecbare rospeatively. The m::.%m‘lﬁig higher dozes of

| N 314 not show any mavked difference betwoen them though

- ‘the yield inorensed By 1835 and -?ﬁx with -ﬁs é@ga«a;f N over |
- ﬂ.; and N, lew:zm éﬁm the Eamgn lgvels of N with low -
 plant populadion migghi; ﬁ@m disturbed the mma‘l metahonsm
-ef m«a ylmm ‘and deorossed the yleldw.

A mmmd mamm *a’zha:ﬁ amalﬁ 'be at'imbu%e& % the

” } iw m&a@m&a wﬁ.‘iﬁa m@h &@sea of W is thatl e%n ‘iﬁ;m low

|  level of § tried in tiis otudy Wﬁulé have baen aui‘ﬁaicm'b

v"enangh %o . promo t;a -am ecanamie yielé oz‘ ﬁam with 't}m :wa

:glmiz denau:mss mzﬁd. 5;‘13@ ex‘%:ta avaﬁ.lem.a Hin ‘b&ze Boil
night have been utilized foy inoreasing the protein eonﬁmt

- 0f the grains. Ehw f:ma n,g is m Wamm@ with *&hazze

. obtained by Keran Singh md. ﬁamx;mri (1960) whevein i%
wag found that highey votes of N thm thowe used would
. be necessary %o obtain ﬁ'ﬁe mexians een%n‘*‘ of prodeins. \

I% wes sleo r@g;wﬁc:ﬁ that the yield of ahelle& coYn cieamamc}
widl mg& pland ;gwguiatian end lew retes of N, ?mm

o -this 1% could be inforred thet with low plaanb yem:lmﬂ.ms

&8 meti in this inventigation o Iw\-éme‘ of ¥ would heve
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bean sufficlent oy the high dosoes of N as tried in this
study should have a dense stmznd of the orop to pyomo’l;e
grain yields but not protein porecontage.

A third reason that could be attributed to the low
regponse of H to yield night be due to the loss of nutrimte
eithey by lemoching or by volatilisation in the well drained
201l used in the present investigation. In the present '
study N wes wprlied at threc stages viz.s ot aowing, 35
daye after sowing {lnee high stnge) end 20 days after the
second appliomtion (tmsseling stage). The mmount of precie
pitation recorded during and the week followed the appli-
oatlon of fortilizers are given in Table Ho. AVI.

Toble No. AVI

Eain f£211 Aate during ond the woelr followed
)
fortilizer applicntions

Rain fail in am.

Date of

BOWINE  Sowing stage Knoe high stage Tagsé;;ug
D1 . 104,50 50,50 79.70
Da 263,60 79.70 -

D3 50.50 - 147.80




The above btable iddicates bthe possibility of less
of W clther by leaching oy by volatilissbion.

Vii. Effeci of mioronubyients

Hievomubyricnta 414 not show significnnt effect o
eny of the plunt ehowaciers other then grain hesrt vetio
studicd in the present investigobion. This finding io in
partial ogrecment with those oblalned by Viets (Jv) et 81
{1953) whorein it was found e’ applicstions of HndQ 4
Gu$04 and phoaphote did not affpet grain yiclds of naize.

Sone of the early investlgntors like Bunting (1956).
Hiatt and Moosey {1958), Vimsyukx {(19%9), Amje and Ceulam
{1951); Tumphery {1963) concluded thet apnlication of zine
either noil ppnlienlion or foliasy opray helped in ineresse
ing yield of waize, But Fuchring o Soofi (1954) concluded
thnt the gpplientlien of zine, Po, Mn and Cu resulied in
n deorcesze In gyein yield of aorn. It was voported thal
the relationship bebtwesn the 2n nutrliion of corn and the
Jicld of grain is p vevy oomplox one rouwiring furbhor
gtudy. In parviienlnr there wae no dofindle opiticsl level
of . Ihe optlsm n Yovel was affeated % ihe greatosnt
exhent by e levsl of Mn, low Mn in the leaves rosulding

in @ low n requivenent Zor noxinam grain ylelds whlle



high Mn in the leaves resulted in @ high Zn requirement
Por both grain and stover yields. The contention for a
balance hetwoon the smounts of Za snd Mn requires fuvrther
investigation.

Viii. Zeonomios of Nitrogen feriiligsation

Even though the levels of nitrogen used in this
study did not show significance over the other i1 wes
found that the response of eorn to different lowsla of
nitrogen (111 Kg., 148 Kg. end 185 Kg./ww.) bekave in &
lineny fashion except for the premenaocon planting (:D1)

which was found %o be the most sultable dmte of sowing as
atjudged by the various yplent characters stuiied. (Fig. 8).
The responge eueve developed Lor the 31 dale of sowing
atood st steady level beyond the Ka dose of nitrogen

{148 Kz, B/ba.)« 48 such lhe theorvetical op¥imum and
economic dosan of allrogen Ffor the 91 dote of sowing.-was
worked out.s It was found that the op¥imam lavel of
nitrogen for the D, dale of sowing wouwld be 186.82 Xg./hs.
while the sconomic dose would be oniy 169 Hg./ha. In
ecaloulating the sconomic dose, the price of inpud ie.y B
in the form of samoniux sulphsate was taxen to be Rs.360/-

per ton of ammonium sulphabe and the price of out put ie.,
maize grains at Re.30/- per quintal.



Fig. 8

Curve showing responss of corn bo differvent
levels of Hiirogen
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The relationship of extra doses of ¥ Yo the
additional yields obiained at higher levaels of N was gloo
wovked out. 1% wae found that for overy yupse investod
4 R over the initipl level of 111 Xg. N per hectare the
extra incomeé would be Rs,1.60 upto 148 Xg. K/ha., beyond
which 1% redueod 4o Rs.0.89 upte 185 Sg. 5/ha.
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SUNHARY ARD CORCLUSIONS

sn investigation was carried out to study the
effect of date of sowing and NHitrogen fertilization
conbined with a mixtuve of micromutrients with hybrid
nsize variety-Deccen hybrid Hakka-during XKhariff 1964 in
the Faxm of the Agrioultural College and Research Institute,
Vollayeni. The so0il of the ficld 18 red losn of medium
fertility. The experiment was laid out in a split/kplot
design with combinagtions of date of sowing and nitrogen
a8 the main treatment and micvonutrient mixture as sub,
treatment. Farm yard aanuve, phosphorie secid and potash
were applied to all the plobtes uniforumly.

Three sowing dates wexre tried in the present
study viz., June 17, July 2 and July 17 with 15 days
interval. Threo levels of nitrogen 111 Kg.y 148 dg. and
185 Kg. per heotsrs with a mixture of 6.38 Xg. in, 18.23 Kg.
n and 7.12 Kg. CGu per heciare were aloo itried to deteraine
a suitable combination of thaese nutrients for the Vellayeni

region,

Growth characters like the germination percentmge,
height of plents, emrliness to tosseling were studied.



Yield and allied characters namely length of cob, weight
of cob, girth of cob, grain henrt ratio, stover yield,
grain yield end grain Yo stover ratio were investbigated.
Quality character mainly percentage of crude protein was
algo atudied. Resulds of the investigations are susmmarised
below.

1. Premonsoon planting vis., June 17 planting wap
found to increase the height of plants significpntly as
compared to the sowings sfter the breask of the monsoon
and that the maximum vegatative growih ceccurved during
the period of tasseling.

2. The higher levele of nitrogen enhmnced the
helight of plants when comporod to the lowest lovel of
ndtrogen tried in this study.

3. ZEarly sowin;s upio July 2 were conducive to
stinuicte eariiness fo tasseling. The moistuve cenditions
and himidity favoured the early btasseling in meize. The
nitrogen fertilization did not heve any morked influence
at any of the levels tried in inducing eariy tlassoling.

4, DPremonsoon gsowing on June 17 significanily
inerensed the length of cob. The highest level of



w
1t

nitrozen (1513) also considerably enhmced the length of

aobe

5. While the premonsson planting D‘l favourably
affect the weight of cobs, none of the nitrogen levels
ave found to be effective in lncreasing the total ear
welght.

6« Sowing on June 17 significantly increesed
the girth of cob. Pertility levels had no significant
effect on the girth of cob.

T« The grain heart yatio is the highest foxr the
late sown crop (103). This would suggest that es the grain
welght was incrensed the heayt weight also inercased
propoxbionately in the eaxly sown oxop (:01). Fo discer~
nable difference is ohserved among the diflerent levels
of nitrogen.

8. ZEerly sowing :D.l inereased the yield of greins
by 12.21% ond 37.85% over the later sowinge D, and D3
yaapeetively, However, the yield differences boiween
D,‘ and 32 gowings and belween Da mnd 1)3 sowings were not
gtabistically significant, Theve is definite advaninge

of premonsoon sowings over sowings after the cnsct of



wonsoon. ‘The distribution of rain fall at various
atnges of plant development being the major faoctor
contributing to higher grain yields.

Higher fertility levels $rled, though inoreamsed
the grain yields, the incresse wae not significent at
any of the levels. This would suggest that with a plant
population umed in this experiment the N requirement )
would nlso be proportionately lower for higher grain
yleids,

9. The stover yields obiained for the three dates
of sowings <D1’ D, end 333) wore significontly different
from each other znd it wos wmaximum for the June 17
plenting (D) followed hy July 2 end July 17 sowings.

But the ztover yields wore not affected by higher
fertility levels.

10. The grsin to stovar ratio is low for the
early sown orop (D,) when compared to D, end Dy sowing
dnten. This would suggest that sowing eaxly in the
senson improves both the gysin and Blover yield conaler
deravly. Ko reuarkable effect was observed for the
higher levela of nitrogen.



11. ¥hile the time of zowing 4ld not materially
affect the crude protein content of grain, higher ferti-
lity level incressed the corude probein eontent from 7.07
{0 9.87 percent over low fortility level.

12, Appiication of mlcxenutrient nixture did not
infiuence any of the plant charzeteys other than grain -
heart-ratio studied undey {the present investbigstion.

lIt in evident from the rosulis of the present
investigation that when Zen ways is grown ze a Tield crop
under the agro-cliumatie conditions of Vellayani, the most
aui table sowing date would be bLefore Lhe onaset of gouth
west monsoon round ebout June 10th and June 20th provided
there is sdequate showers prior to the date of sowing for

early agriculitural oporations.

gith the preuent plant pepulation used in this
oxperinent a higher level of N beyond 111 Xg./he. does
not scar to be adventageoua though there is an increasing
trend upto 185 Kg. F/he.

Application of miovonuirient mixturé does not

seem to influence the growth and yield alivibutes of corna



howaver, it requires further iavestbigation with individual

mileronubrients and tholy coubinabions,.

The opbimum mnd econonie doses of N fox the 331
dnte of sowing as estimpted by regression equaliong
revesled that the ontimum and csonomie doses of N for the
3)1 datle of sowing would be 186.82 %Xg./ha. snd 169 g/ ha.

roppocbively.
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APPENDIX



Appendix I

Height of plants at different stages of gyowth
{Anplysis of varianoe)

Souvce D.T.

Verisnece

35 days afber 50 doys ofter 65 days afiexr

sowing sowing powing
Total 53
Bloock 2 16.8889 21.81 64.02
#.P. T,
D 2 1498.9476* 3195.796* 7738.54*
X 2 105.7534% 318.7995» 108.83
DR 4 16.8388 22, 70975 45,29
Error 1 16 15.2873 38.3924 127. 71
BePale
4 1 0.02%80 6.863 5.64
e s 2 0.9525 28.226 6.14
W 2 2.6816 2.509 78.95
THY 4 18,0141 33.5803 272.35
Exvor 2 18 1544236 37.508 140.831
*Significant st 5% level.
¥2,16=98. 4 ¥2,16=83.2 ¥2,16=60.60
F2416= 6.9 F2,16= 8.3



Appendix 1II

Bgrliness to tssseling - (Anmlysis of wsrience)

Source D. R Earllnzgg i%gezasseling
Total 53
Block 2 1.68
WePaTa

D 2 31.63*

X 2 0. 300
DR 4 5.185

Error 1 16 2.602
S.P. T,

M 1 6.00%
jii- 1 2 0. 850
I 2 0. 670

DEM 4 0.508
Error 2 18 0.963

#3ignificant at 5% level.

F2,16=12, 156
#1,18= 6.231



Appendix 111

Length, weight and givth of oob

Source D, Fa . Jevimce

Length Woight Glrth
Total 53
Bloeck 2 18.5939*  14310.395 0.13735
WaPaTe

o 51.4436% 5258,70* 2,5363

] 16, 3939* 377131 0.1347
N 4 6.0363 57351  0.1115

Brror 1 16 549031 2191.85  0.1191
S.PuTs .

M 1 2,4831 114B.99  0.1546
e 2 9.8349 2586.15 0.162
hif 2 4.0189 690.46  0.0062

o 4 2.2158 861.89  0.0204
Zrror 2 18 3.5849 1519.47  0.1357
wSignifioant al 5% lovel
F2,16=3.19 F2,16=6.53 52,16=21.3
F2,16=8.71 ¥2,16=4.22

F2,1622.78



Appendix IV

Grain yield per plent and per plot

Souxrce D, T 5 Terience
Per pient Per plot
Totel 53
Bloclk 2 14139.95* 12857, 86*
e e
b5} T278.79* 8937197.5*
b3 2883.90 2502337.0
DN 376,44 215426.0
Error 1 16 2408.34 1688166.0
547,10
M 1 0,07 220075.0
m 2 733.88 1105726, 5
N 2 2468.06 460158.0
DRM 4 672,49 469360, 29
Eryor 2 18 1291.38 389135.6
Significoni at 5% level.
F2,16=5.87 F2,16=7.61
F2,1623.022  F2,16=5.294



Appendix V

Stover yield per plot - (Analynis of variance)

Varignee
Source 0.7,
Stover yield
Total 53
Bloek 2 5.5253
WePuls
D 2 56.9315*
R 2 1.2812
N 4 0. 2890
Error 1 16 1.6307
SeETs
M 1 0.6522
2y 2 0.3226
N 2 0.2303
DiM 4 2.6308
Exror 2 18 0.4980

#simificont at 5% level
F2,16234.9123



Appendix VI

Grain to hesrt ratio and grain to stover ratio

(snalysis of verisnee)

Variance
T TR mRe L
Total 53
Block 2 0. 4490 0.6300
#ePeTa
b 2.9248% 0.5775*%
N 0.3998 0.0378
N 0. 8961 0.0209
Exvor 1 16 0. 3779 0.2340
Sa7eTu
4 1 0.9178+ 0.0085
bri 1 2 0.1140 0.0323
R ES 2 C.0371 0.0519
DM 4 0.0529 0.0360
Zrror 2 18 0.2927 0.0373

*Signiticent ot 5% lovel

F2,16<7.7396  F2,16s2. 468
F1,18=4.49



Appendix VII

Protein perccntage of mpize grains
{Anzlysis of variance)

Variznce

Source i N

Protein percentnge

Total 53
BElock 2 1.905
WePo'le
b 2 0.71
b 2 37.28%
R 4 1.66
Eryor 1
SePule
F 1 1 0,91
) 2 0,08
hii%8 2 0. 07
DM 4 1.29
Brror 2 18 0.40

*3ignificant at 5% level
P2,46=42,85



PLATES



PLATE I
A General View of the standing ecrop

PLATE IX
Relative Height of plants with 111 Kg.N/na.

and micronutrients under D1 date of wowing
Dy 17-6-64 N, 111 XgN/ha




PLATE I1I
Relative height of plante with 148 Xg.N/ha.

and mioronutrienta under D1 date of sowing.

D, 17-6-64 N, 148 Kz¥/ha.

¥, Fo mioronutrient

¥, ¥ith micronutrient mnixture.
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PLATE IV
Relative Height of plants with 185 Kg.N/ha.
and mioronuirient under D1 date cf sowing.

Dy=17-6-64 Ny=185 XgN/ha. My=No micronutrient
M =With pieroputrient mixture.







PIAYE ¥V

Represerntative sars of the
under different trwatments ::oghzrgducod
(17-6-64) dste of sowing. |

PLATE VI
Representative Ears of the crop produced
under different treatments in the D,
(2-7-64) Adate of sowing.
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PLARE VII
Representative Ears of the crop produced

under.different treatments in the 373
{17~7-64) date of sowing.
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