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I TtiOV&TCTIOL': 

wheat occupies an is ortrnt position anon the the food 

crops in the world because of its diversified use. In India 

it is the second most ir.)ortant food crop after rice coverin._s 

a total area of 22,10 million hectares and total grain, ',frod'u-- 

etion of 43 million tonnes, giving an aver. 	yield of 13.5 

quiatul pel. hoe tare (19u3-u4). 

'o food over increasing popale.tic:n, the increaasc in 

production of food grain is a must. he increes in pro .•sctio;, 

can b~. achieved by increasinçj the production per unit area per 

unit time which may be schi ved by increasing the area answer 

double or multiple cropin3 system involving high yielding 

va.ietLus and by adopting package Of practices. 

The yield of wheat crop is influenced by a number of 

factors hence for obtaining `?i:her yields, the three inporti-nt 

factors are the selection of most suit.cble variety, correct 

application of manures and fertilLaera and sound water rcne.ge.. 

meat of the crop. In crop prediction, suita2hle variety is an 

firaporttint factor around which all other aspects of production 

revolve. 14 wise, pier dose of fertilizer and correct time 

of a.plication are very importi nt to .achieve usa'si uo response. 

;,hus proper water and fertilizer use efficiency of the 11 
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million hectares of irrigated tract will go a long way in 

improving national proCuction. 

The recovery and of€iciLacy of fertilizer in our 

country have been low, it is therefore s.;ential to use each 

and every unit of fertilizer most Judiciously, to obtain 

maximum return in respect of yield and monetary gain. 

Nitrogen and phosphorus are two a:ost important pleat 

nutrients and are required in comparatively larger quantity 

than any other nutrient. Out of the total 6.8 million ton:ies 

of fertilizers consumed in inciia during 1983.84 4.8 million 

teases was nitrogen, 	1.35 million tonnes phoaphoras G,aU 

0.6 million tones of Potassium (India, 1984). 

The main source of plant nutrientgia the soil so it in 

ntces8ary trot fertilizers shoula be applied ic, sufficient 

ca»tity to maintein its status. The soil is poor in nitrogen, 

low to median: in phesphoraa and high in potash. These nutrients 

can be supplied by nitrojmous, phosphatic and potasic 

fertilizers which are the most inportent inputs responsible 

for boosting the crop Yields 

:.plit application of phosphorus caused beneficial 

effect die to better root development and reu:ictjon are carried 

phosphorus fixation 	cue}ofaater upt<?;e of the avai1a1a;je 

nutrients. This Laco»abOro ..L by the frct,nucibex of c ffective 

tillers weie $iga,iic cc tly inereseeci, as well as by redaction 
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in mortality percentage of tillers. 

Long the major plEat nutrients nitrogen is required 

by the field crops through out the growth period and s it 

is a mobile nutrient it should be applied only at peak 

period of crop re uircment, because nitrats are very 

soluble and can not be retained by clay particles. Litrates 

move with soil water and are liable to leach down the soil 

profile. The uptake efficiency of nitrogen fertilizers by 

crop or W evailthility to crop is only 30 to 50 per cent 

due to loss of LJ through the process of leeching, 

volatilization and denitrification as esteblishae by various 

workers. 

moreover, nitrogenous fertilizers when a )lies in a 

large amount at initial sti~go i.e. sowing, a sizable p rt 

is lost through leaching and volatilization due to 

prevailing high temperature in this tract and very few plant 

roots to absorb nutrients ions (`3ill and natra, 1962 and 

anehu and :Jill, 1972). On the contrary when a large 

amount is appliod at later stages of plant :jrowth the leaching 

loss is markedly reduced by root abzorbtion and assimilation 

of nitrate ions. Nitrogen translocation to the shoot was 

hi.jhvst on the 22nd day from sawing to 79 days (Simpson, 

1982). Nitrogen applied at vegetative stage will also cater 

to the incrossud demand of nutrient at that stage (~ewa i am 

1978), /gain many scientists are of the view that 

plant utilises soil N upto tillering stege,fertiliaer nitrogen 
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being absorbed ratinly Turin; 'h:- • 	7,O 	tr> ear 

emergence (~.<..,ibe e, ~1.• 1912). .e >1n t' 	.i she:d 

facts it it advisable to apply relatively small aunt Df N 

fertilizer at initial staie (i.e. sowing) if the soil content 

is very low and comparatively larger amount at later stages. 

Thus lower initial fertilizer input at the initial 

stage and relatively large amount at subsequent stages will 

solve different problems of fertilizer use in the country vi..., 

poor fin.ncial strtus of the faznorn as kharif produce is 

invariably not said prior to plantation of rabi, checking 

fertilizer loss and scientific adoption of full package of 

recommended practice. 

Thus an expe:lme;n. a 	 .1 " affect of split 

application of nitroiera cnc, :ai cr:. horu, doses related to crop 

requirement in irrigated wheat" was conducted in rebi season 

1984-8S at the jawaharlal Nehru Krishi vistiYla Vidyalayz,Col2eqe 

of '-gricultuxe Farm, isle' rG ±:,x • 

The main objectives of the eaxye F_iment at out lined s 

un sr* 

1. do study effect of no fertilizer•application at sowinj 
ajainat existing method. 

2. ..o study effect of different nitrogen and phosphorus 
Ceases On wheat. 

3, To study effect of different ni:xogen and phosphorus 
()fl)inations applied in Split application on wheat, 

4, To study effect of now split methods against existing 
recommendation. 
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}2k:Vith UI' Li '_El: -VA4. 

t-,uch work has been done on nitrogen levels with lower 

initial nitrogen application and subsequent high doses at 

later stages in wheat crop. But sa not in case phosphorus 

splicing. #- brief resume of the renecrch work done on differ-

ent methods of splitin1 nitrogen and phosphorus levels in 

India as well as abroad is reviewed herewith. 

Research work on growth, development and yield of high 

yieldndurum variety Raj 1555 is also being briefly reviewed. 

r.. ~,.f€ect of r. and P levels on yislc s 

	

verma 	al. (1970) reported that a dose of 67 kg ta/ha 

gave significantly better yield over other doses. similarly 

application of 35.5 k1 P205/ha yielded better over control 

and combination of 67 k;/ha and 33.5 kg P2G/ha a_>pcaroct 

to be optimum dogs* of fertiliser for higher yield of wheat, 

sopta et awl. (1970) found that the higher grain yield 

were obtained .hen the basal dressing of 22 kg each of P2u$ 

and 1(20/he was done end the grain yield increased linearly 

with increase in N rate from 60 to 100 k5g/ha. 

	

ingh 	(1972) found that grain and strew yields 

were increased by tl at the rates up to 160 kg/ha and P at 75 

kg/ha but were: not affected by K. 



ik4nc3 at;a Lna e.injh (1972) reported that avera3- ain 

yield increased from 2.22 t with rno .= to 4.03 t/he with 120 kg 

i(/ha anu from 2.93 t with no P to 3.49 t/ha with 80 kg P.05/ha, 

K had no effect on grain yields. 1,pplicstion of 120 kg N + 80 

kg p2o /ha gave the highest 7rcir. yield 4.41 t/ha. 

gas 	Al. (1972) found thct the maximum response was 

of the order of 3.330 kg/ha to fertilizer dose of No  P and K 

at 80, 60 and 60 kg/ha, respectively. 

.inghet al. (1972) revealed that 100 k3 N + 40 as well 

as  80 kg p205/ha were found to be the optimum doses for 

Kharchia variety of wheat, but K hzd no response. 

pathak and Tiwnri (1973) found that dwarf wheat cv. 

Kalyansona given various rates of ta, 1 205  and K20 in different 

combinations. applicatieus of 120 kg N + 60 k;,, P205  + 60 kg 

K20/ha irscrensed evera je grain yield 2.13 solC 	 with 

no iertilizer applicz:tion. 

£andhewa (1973) reported that wheat cv. C-273 given 0, 

28 and 56 kg/ha ouch of N. P205  and K20 in all combinations, 

gave the highest average .1rain yield of 2.71 t/ha on plots 

given 56 kg N + 56 kg P205/ha compared with 1.8 t/ha on plots 

given no fertiliser. The N/P interaction was significant and 

there was no yield response to applied K. 

;.grawal anti ingh (1976) revealed that application of 



120 k3 nitrogen in cun,juction with 60 kg 92c.5 and 60 kg 1(20 

,.,er hectare gave the mazimur grain yiel(s. 

3ahloteet t;l. (1977) found that 94 kg U + 47 k7 P05 + 

 ka X20/he c as the optim:un fertilizer rate: for cv TM 2009, 

o:ith an expected yield of 4.16 t/he and a yield res)onse at 

4.42 kg grei~'unit i =s:. i;hil_ ingh and Sharma (1977) :sound 

that 142.5 kg 13 + 71.3 k•7 P205 + 53.6 kg Ic2G/ha ;a the 

optimum fertilizer rate for dwarf v:heat. 

nesirov eet 

 

al. (1979) revealed that the optiram 

economic fertilizer rate was 120 kg + 120 .gig P2c5 . 60 kg 

K20/ha. 

Prasta ~t al. (1979) €ounu that tt:e maimuxn yield was 

Obtained On a plYiny 100 kg :+1 + 50 kg 2205 + 50 kg .G20 in 

comparison to doses applying 50 +cg Y4 + 25 kg P205 + 25 kg 

K2U end 200 X9 N + 100 k9 2205 + 100 k9 X20/ha. 

,.-)rawal (1980) Observed yield response to the applicat-

ion up to 160 k;7 fi/ha. Response to applied P2U5 up to 40 and 

80 kg/ha wags ohse=ved in soils front 8. and t:. regions of U „p ., 

respectively. 

1.loshechenko (1981) found that application of 150 k.3 

I; + 120 kg P2G5 increased average grain yield fran 3.161to 

4.iCh ►t c:hen 60 kg X20/he was added to this NP level the 

yield increased to 4.16 t/ha. 
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F.ana gU el. (1982) found that the cconomic fertilizer 

rates were 137 and 123 k /hs for low and medium organic soils 

and 57 any: 45 kg ? 20 jha for low any' medium P soils but K had 

no response. 

i:nonyrcoua (1983) indicated that a trend of getting as 

good yield as that of the check treatment (20, 40 kg ?205/ha 

basal) when the 'P' was tap dressed at the 1st irrigation or 

the 2nd irrigation. Total 120 kg N and 40 kg Ali5 was top 

dresNed at let izrigetion or in split ½ at 1st irrigation + 

at 2nc irrigation. 

B. ,ffeot of nitrogen split on growth development and yield 

of crops 

Liaser (1962) reported that bent treatment cousieted of 

nitrogen 	in three equal splits vies., 1/3rd at beginning 

of growing se2scn• 2/3rd daring growth and 1/3rd before 

heading. The yield and backin,a quality were increased by such 

a split application. 

Petrove (1963) found that top dressing between sowing 

and beginning of vegetative pezio4 gave grater increase in 

yield• However, split application of fertilizer daring the 

Vegetative phase was not more effective than single split„ 

Umarani and areeniwas (11966-69) observed that spliting 

the total nitrogen into two i.e. sowing and tillering i..creased 

plant height and grain yield by 19.6 .. con9ered with full dose 
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at sowing. However, spliting beyond tillering did not 	tease 

yield. t:inha (1973) reported similar findings. 

2hakur aw shrivastava (1971) carried, out an exneziment 

including 11 treatments in which different corbinations of 

nitrogen were mace at sowing, 3 leaf stage, tillering, ear 

emergence and maturity. t:aximuni yield was obtained with N 

applied as :th at sowing + ¼ at three leaf stage + -4th at 

tillering. 

rjakhtar ano. i,lian (1)71) reported that split application 

of N upto 2nd irrigation gave better yield response than when 

some of the ld was applied evec4after 2nd irrigation. 

Sandhu and Gill (1972) observed that maximum yield was 

obtained when full N was applied as basal in case of lower 

doses. But in case of higher doses like 120 kj TN/ha, N aaplied 

in two splits gave maximum yield. 

:.ixxah and Sinhe (1976) found that two or three split 

application of N showed some additional advantage in yield 

over single or four split application. 

igrawal and Lingh (1976) concluded that application of 

N in tour splits, xsth at sowing, pith each at 1st, 2nd and 3rd 

irrigation gave highest yield, 

:.grawsl and Meolani (1978) reported that h applied as 

i1 at sowing + 11 at 2nd irrigation and 1/3rd at sowing 4 2/3rd 



at 1st it igclion + 3/3rd at tillerinj through folier 

gave signific )tly higher grain and straw yield.. 

aandhu and rrar (197b) found that application of c~ 

basal + Ag at lot or 2nd irrigation proved superior than fill 

basal. toreover the results tended to be in favour of apA,lyin 

secL.nd half of t", at 1st rather than 2nd irrigation. 

Chaubey, e( 	 (1980) while discussing 

efficient use of fertilizer suggested split application of 

nitrogenous fertilizers specially urea to reduce losses due to 

leaching ani volatilization. 

i iga, NL , cc I .I 	 (1960) found that ammonium 

sul.)hate when apliec in 3 split levels increased the uptake 

of soil N by 25 %. 14 content of grain was also a:Uund to be more 

in 3 splits rather than two splits. 

Reddy (1981) reported that when. .4 was Sr lied at eight 

different times including four stages of plant growth, applic=— 

Lion in three equal eplite at planta.nj, e-r e:aorgence and boot 

gave significantly higher yield. 

SCashla end h yyec (1981) reported that application of 

2/3rd N as basal and 1/3rd N4 at CFI stage was significantly 

superior to 1/3rd t+ as basal and /are is equally distributed 

over irrigations. 

~:alik (2901) fount thr:t tho jrain yielcl increased with 
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increasing levels of L upto 1201c;ifh. whereafter then -.sas no 

increase. 

in.3t . el. at- 	(1982) concluded that yield 

increased with :: r-iipliui :3:. top dr -inj at '1st irrigation the.; 

at sowing. 

F1asle (1982) reported that by application of nitrugen 

after cease of tiller cievelopm nt, number of existinj tillers 

was reduced due to :+ becoming limiting. 

3apta enc aathak (1982) reported significant effect of 

to splits on tillering, number of spikelets/spike, number of 

grains/spike and number of ,,rains/spikelet and also reduction 

in mortality percentage of tillers. Low initial iv produced 

significantly higher grin yield than the recommended practice 

of 50 ; as bcsel and 50 4b at CRI stage. 

vatkings (1931) kemy (1938) and Carpenter c:t al. (19t; 2) 

observed that in small grain crop the pace of nutrient removal 

was ra.:iid until plant reached the blooming stajo, from blooming 

onwards the rate was slowed down. From 90 to 120'days period 

the plant produced 51.9'sn of its total urymatter. In ganeral 

the effect of nitrogen application lasts for about two months. 

Thus it is clear that cpplication of nitrogen at 60 days stage 

is float beneficial. 

;.k,u,71-a1).a3 (29L;4) in:d.cated that 	application of 

~7.f~ 	e ya- e 	'.0 i- at the; SL-%;~:_,1 + 60 	at 
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CII and 30 w at the late jointing gave 10 .a incre&:sa in 

grain yield. 

Singh (1965) reported 10 more yield of wheat at 7 

centres out of 12 by application of 120 kg fl/ha in s;,lit:; of 

10 at sowing 60 . at CRi ac. 30 % at late jointing. 

C. i:.ffect of split applicatio<: vi phuspt osu3 on yip lc; •.,heat 

aui other croj)s a 

There has not been much research work on split a))1icct-

ion of phosphorus pertaining to wheat crop. !h ncf. th :ro ' is in-

sufficient literature available on split application of 

phosphorus o.: wheat crop. -n attenpt has been made to review 

research work done on split aaplicatior f phcsphorle or wheat 

as other crops. 

i.e&&ipance c:na sath:cal (1965) observed a linear increase 

in mung grain yield with increasing levels i.e. 20, 40 and 60 

lb p205/he ec basal r. Qce with 10 lb V2C, J/ cr > t s i u1 io ,Drzi : . 

t=;ohta ja e, i*3 (1971) conrlctr, t`ss. ;. 9:  

applicatioi4 of phoephorss to cowpea ®t any 'liven rate of ierti-

li2er proved superior to full basal or full foliar application 

arlo extra grain yield of 2.25 c1/ha over basal anco 0.94 q/he 

over fall folibr was obtained. 

Khedkar (1972) indicated that highest yielc f grain in 

gram was recorded with the s;plicetion of P205  t 50 )cj/ha when 
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applied half as soil a lication at sowing EIaci remaining half 

as ioliar application. 

Jorde and ;:the (1973) studies the response of soil or 

£olier application of phosphorus E 0, 20 and 40 lb a2u/acre 

to moong crop. oliar sprays were applied in single or split 

doses at ciffereut days after sowing. in general a sYe3le 

£oliar application of 20 lb P2u/acre on the 25th day after 

sewing gave the highest seed yield. 

Verma (1973) noted that foliar application of phospho-

rus could be beneficial particularly on a soil low to medium 

in phosphorus. Its application half throuj`i foliar in two 

equal sprays gave best results. 

voud-reedy e_t  el. (1973) in a iiulc. experiment observed 
increased yield and high economic return by the soil applicat-

ion of 60 kg P205  or the foliar application of 20 kg P205/ha. 

bijni£icent* increase in straw yield by the application of 

40 kg Y2c:5  was also reported by Color et al. (1976). 

Jupta et al. .(1974) reported that in pot experii ent 

4f :)heat values for grain  yield and i,  uptake weze greater 

with 32p super phosphate applied at high rates in split 

dressing than in a single dressing but values were similcr 

with low P rates a:_jplied singally. 

.ingh 	al. (1974) revealed that groundnut given 40 
kq p2o5/ha (drilling 20 kg P205/ha at sowing and 20 kg P2Cj 
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per hectare at the peg formation stage) gave the hicj'hest 

yield of unshelled nuts. 

Rana `t al. (197;) reported that average grain yield 

increased by given L and Zn increasing tht rates of a?plied 

'?Z'5 from 0 to 90 kg/he increase the everaje grain yield 

fror. 3.46 to 4.42 t?.fields were similar when the full 

was applied at sowing or when? was applied in 2 equal split 

dressing at sowing and as a top dressing. flut the plant p 

contents at harvest were higher with P applied in split 

dressing. 

Singh (1900) reported that wheat' given no 

fertilizer. 120 kg N + 30-60 kg P2(i5/he applied in 6 treat- 

went involving different dates and methods of application, 
bud" 

N increased FM production at different growth stagag effeet 

of addition of P to a on dry matter proC.uction was significant 

at the boot stale only, 6 rain yield with ... and N + 30 and 60 

kJ p24/ha was 5.79, 6.:.e and 6.82 t,/ha, respectively, 

compared with 2.63 t without at'. Yields were highest when all 

the N? was placed at the 1st irrigation (6.67 t) or when 

applied ira 2 equal split dressing by placixtent at e wwng and 

top dressing at the let irrigation (6.65 t). 

I. varietal characters 

tc,)araiehchev (1972) found in an experii,ient that  durum  

performed better as compared to  aextiyump.  
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Vora and Pathak (1979) concluded that naj 1555, a 

d3ruu was significantly superior to all other varieties and 

yielded 6.65 s higher grain than best Z.estivum hfl-147. 

:.ajar and Pathek (1'J O) found that F:aj 1555 proved 

superior to £:alLv Raj in plant height, length of ear, nunber 

of spikelets/spike, test weight and grin as well as straj 

yield. 

Gupta anti Pathak (1982) concluded that durum (Raj 1555) 

produced significantly higher grain yield than aestivum 

(wf 147) variety. 

L. Yield contributing attributers 

Shardwej +t a].. (1971) reported that straw yield was 

positively correlated with hliiht and tillerinj of plant in 

semi dwarf and dwarf wheat varieties. 

..hrivastavaet A1• (1371) found that number of 

effective tillers, length of spike and number of graiq/saike 

has positive and significant correlation with grain yield in 

. -306 variety. 

Gupta (1979) reported that the test weight end number 

of greiWspike were direct and grain weight/syike was indirect 

components of grain yield in  durum  wheat. 

tithe and Shc:rma (1900) showed that length of spike 

hack no significant correlation with grain yield, number of 
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fertile spikclets/spike and number of grzins/spiice't"fi t'L-384 

wheat variety. 

1. Lfiect of temperature on yields 

-ssana 

 

an t-:il1jn s (1965) generalized the redaction 

i.. grain size to be 16.4 for .very 60C rise in temperature 

between the lir4ts 240C and 310C. 

attal (1965) noted that derin:j the first fortnight 

after anthesis, grain slue increased with an increase in 

temperature from 27.9°C to 31.4°C. however, grain weight per 

ear declined by 17.31 ; for every 50C rise in the mean maximum 

temperature (beta=een 27.6 and 32.3°C) during the whole growth 

period. 
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1:i k.t L... i .. L ia.k..  

i now project cn "rfiect of split Op:;,iicetions of 

aLtroge.) and p): ph 7rus c_or s c,s relr,ted to crap rcr;sirelnient 

isi irrigated whoat° was started fro. rebi. 	;, of 1904.85 

at Jawaharlal ..Jhru rriehi Vishwa Vicyaiaya, : gric ulture 

Coiie;e Far, indore 1.P. 

it1orc is sit.ioted at an ititiCe of 5E5.5 mitres above 

u,e 1 sea level ir, the ;--al' ?latoas of .:.F~. it is ;~~ r.jreL'rieal1v 

locvted at latitue.a 22.449 :J.irt„ aid longitude 75.?6o u-<st. 

indore ca: ;aerie 	a :;°xi-tropical clivat. ±.L.  ::-un .r a i 

wLnter both beit wilu ar cno:erit . lhu average tuct ~c;ratsze 

auriig the extrer..e hot m 4iths of -aril an riay is 3.3 °c alui 

clr.j the axtrene coid months Lt I ecenbcir and Janu,ry is 

~s-1JoC. ➢ ;owever, the tJtnpersture a. high ce 40-420C iti surtes,er 

and as log., as 0.400 i>s winter are also being nota:; soir--tim€S. 

.his ,caar the temperatures were una:.us11y low in gpatis throu~j?,- 

out tha crop growth period as a result of e;;tanive rno ifall 

is t`;c l-;ztjl 13 chrnge in wine' direction to t,orth-test. 

The total rainfall during the year 1984-3S at Indore 

was oa77 aboa*t &8 mm (997.41 mm durinj the year 19£33.e4) n,c jr r 

portion is receiver eurin the txnsoon months fro; June to 

e to 4r. hortf li in rains art: bully earpi> te& d'. rinrj 

uncertain winter months of Pover to rebra.~ry but arc: 

silck.rtgisn, 	winter rs .ns ere loeelly known as ' giant')_ ` . 
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n teorologice1 parammters recozrte at irw3ore during tl• : 

crop season Oeto!~=r, 1984 to march, 1965 are givon in Table 3.1 

which show the data for weekly avera;.es of rainfall, relativ4 

humidity, maximum and minimum tunperature. 

Table 3.1 	,.eteo olo:jical paramctor for crop season 
October 1984 to 'arch 1965 

ry 	 .- tendard.. âe.TR,or ,turc °° I.e1K:tivc :airaft.27. 
week X. &.in. 'f1117~l3..1ity(w) (wn) 

Uet.1 to 7 	40 32.29 20.29 78.79 0,00 
41 29.00 27.06 76.67 0.63 
42 30.71 14.70 63.71 - 
43 32,71 10.14 63.74 .. 

vet.29 to 	ov.4 	44 29.24 12.30  
45 30.71 14.29 60.74 .. 
46 29.60 10.20 59.90 

47 27.50 10.80 60.10 - 
11ov,26 to Icc.2 	48 25.50 0.42 61.38 - 

49 27.00 10.50 74.78 .. 

50 2.14 9.42 65.65 
51 20.00 7.42 63.01 r 
52 27.00 9,40 62.00 +~ 

. an.1 to 7 	1 23.57 6.71 76.64 .. 
2 25.64 9,35 76,42 - 
3. 26.21 10.57 73.14 .. 

4 26.71 6.71 72,00 .. 

3an.29 to jub.4 	5 27,71 9.14 67.57 - 
6 28.07 9.21 64.20 .. 
7 27.141 6.76 60.00 ,. 
6 30.42 9.52 62.14 .. 

1eb,26 to f,azeh 4 	9 34.21 14,57 57.66 
10 34.85 15,57 66028 - 
11 36.66 15.30 61.33 
12 3:►.42 17.07 50028 
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£ q,erimental site and soil* 

The experiment was laid out in field .o.2 c:orth of t. — 

Collage. of d=agriculture 1 . ni, Indore. The ;;oi1 of the field is 

representative -i typical medium black soils of r•alwe tr,-ct, 

with medium fertility status. )vailable td is lows, avail b3 _ 

phosphorus is low to medium and available potash is hi;;f_. 

r,nelysis of representative soil sample collected from a 

composite soil stele (prepertad by mixinj soil from nine 

if#cent places in the tiold) was done. The steles were 

taken froze. a depth of 15 to 20 cm with the help ci soil auk or 

after Lireparetion of the field and before applying fertiiizor 

or pbGntitj the crop. 

Table 3.2 chuiAcal analysis of ex?erimurrtal soil 

N CO3 !portents 	 V slues 	tchoes used 

1. -%oil pfl 	 7.7 	pH meter {glasselectrnd) 

2. Liectrie eonvctivity 0.4 	Conductivity muter at 25°C 
hos/cn 

3. organic carbon 	0.533 	"=alkley and Aleck s method 

4.:.vaileble nitrogen 213.2 .1/ha Alkaline peren~agenate 

5. -.vailablo phospho=u$ 18.8 'ha Golourirnotericelly 

6. a.vail~-.ble pot sh 	610 kdha 1leme photometerically 

ppi„nj history os the fields 

6tuty 0s. Ulu cro.)pia3 history of a fiQU is era:sential. 

to judge its prs3uuctiv1ty potential. iollowinj table indicates 
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the previous crop history of experir. ti_1 fielc. for last six 

yearsI 

sble 3.3 

:.,:v 'sear . iwrif I'abi 

1. 1979.60 zl<cic soybean t.hest 

2« 19(30-61 Yellow so}°bean i heat 

3« 19£31.62 oybeAm  

4. 1982.03 sallow Si eat 

S. 1~63-t 4 1::11ew 7riticale 

6. 1364-b f811ov f:heat (.xpori: nt) 

~.}.e t"avAer~t under study were aistrib:iteC: is a 

fP.ctoriel block mac:--ign. 

1. Nitrogen lavals 

2. haaphoru5 levels 

3. Method of split a>plicatiai~. 

>he3e ore: groupie ur ,er 3 factors. 

1. +itXC:3eI. l .vels s 
Levwlo YS©tation 

0 k. ha  

SO k w'h* N1 

100 kg/ha 02 

150 hg/he N3 



2. phc,sy*orus levels# 

Levels 	 flotation 

60 kg/ha 	~' 1 

90 kg/ha 	t'2 

3. i-:eethod of split ,,aliczitlons 

~4otation .>excentage of 
split 
a3L)licativn 

M3 	lU + 60 + 3 

1.2 50+50 

p'3 

 

60+40 

7e,rcMd 	s,)lit 
C t4.Uli W eYf Jr;I+Jt f3 

are ;,iv.:n h:1'. 

a 	troclen and k' at sowinj 
10 is 7 days sitar ger;4uation 
+ 60 % at :1 days after gcrmi-
nati©n and 30 b 56 days after 
gezr::lratiox3. - late jointin;} 
stage Q. wheat Crop. 

No Nitrogen and phosphorus at 

sowin;j 50 at 21 days after 
germination and 50 . 56 days 
attex gez ntn~tion. 

to Nitrogen and P at sowing 

time 60 3a at 21 days after 
jermination and 40 ., 56 days 
after germinatic:n. 

Thus all t i 24 trF=at'f).6it C rJinations formed are 

shown in Table 3.4. 
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T ble 3.4 

lreatn ent ccribinction 	_ N 'xreetmnt ccs;binati©n 

1• c:~ l, 13. t'OC 2b41 

2. Y30P 1 2 14. Ev~r; aN 2 

3.  
4.  t' la is 3 iv. of 1 2 	1 
5.  yP iF 2 17. I31P 2Ai2 

6.  :'? P3 . iv3 2r-3 

7.  is 	1M1 1). N2F ltH1 

8.  X3 	1 ;2 20.  Iv' 	2Y~12 

9, typ iM3 21.  NP113 

10. ?a381M1 22.   133p2"1 

3p l2 23.  Y43F+ M2 

12. 143 ' 1~3 24.  3P 2M3 

xperi~ucnt 	;i re 

 

r..' t,t3 er, r 	tailsx 

xpetiment6l c?* ign 	£et_-torial exucri ont in 
orier_ 1cck (e.; i' xi 

	

'i0. ®i repNcstiQn. - 	4 

Lo. of trear4"+txt 	- 

Total .:c. ox plots 	- 	4°= 	̀' 	̂̀u 

fresJ plot size 	- 	5 x 2.3 in - 11.W sq in 

f~ t plot size 	r 	4 x 1.b4 in 7.36 

L.i tanca between" 	- 	1 rn 
rrplicetiOfl~ 

iLatCt3 betc:r>L,, 	- 	3.6J in 
ttc~6tuient it, L'1 
rE_ l lc&tlrn 



R 1v 

N3P2M3 N0P2M2 Ni P1 M2 

N2P1M3 N2P2M1 NOP1MZ 

N3P2M2 N3 P2M1 N. P1M, 

NzPzM3 N2PMM1 NIP2M2 

1 0p2M3 N1 P2Mi N1 P2M3 

N 2P2M2 

NOP1M1 

N1PIM3 

N2P1M2 

N3P1M1 

N3P1M3 

E3PIM2 NOP1M3 NOP2M1 

NI 

N1 P2My NOPZM2 N3P2M2 

N3 PI M3 N1 P7 M3 N3 P21 

N1 P2M2 N2P1M2 NOPZMI 

N1P,M1 N1 P1 M2 N0P1 M3 

NOP2M3 NZPiM2 NZP2M3 

N3P2M3 N2P1M1 NOP1M1 

N3 P1M1 Nt P2M3 N2P2M; 

N0P1M2 N3P1M2 N2P2N2 

R III 

N2PZM2 N3 PZMt N3 PZM2 

N0P2M3 rNZPhM2 N2P2M1 

N2PiMI  NyP2M3 

N1P2MZ NOPZM1 N3PiM2 

N1 F1M1 NOP1M3 NC'P1M1 

N3P1M3 N3P1MI NOPZMZ 

N1 P1M3 NI P'M2 NZP2M3 

N2p1 M3 N3 P2M3 N) p2M1 

R 11 

N1 PZM2 N3P1 M3 N2Pi3 

NO P2M1 N2 PIM3 N3P2M2 

N3P2M1 N0P2M3 N3P2M1 

N1P1M1 N3PiM2 N2P2M1 

N0P1M2 N P1M3 N2RM1 

N2PPM2 NI Pt M3 N3PIM1 

N0PzMZ N3 PZM3 N2PI M2 

N0P1 Ml N1 P1M2 N1 P2M~ 

LAYOUT PLAN OF THE EXPERIMENT 
(RandomIZ bloelc d¢sion) 



Row to row distence - 	23 cm 	 "® 

:vo. of roe:/pros E: plot - 	10 

ego. of roif/net plot - 

Block size 	- 	1t..4 x 15 m m 276.0 sq m 

ivtal exuerim~-nt~sl z- 3v+0 x 30 m . 1104 a m 

s r paratC:ry tillaes 

The hula w s cuitJ.v"tom twice with tr:.ctor c rawn 

cu1tivaWx iollcn-; a by 6js in and hcrcwinj ~.nf •~slanking to 

bring the ficic in fine tilt. ,-•t.ibbles ware collectecd and 

irri jetiosn chwEls prepc:reü i: per requirement. 

eeedI 

3eoc? qurlity seed of the variety 4ta j 1555 free from 

decor;-3rd and of ieter grains w re tai cn from the seed of 

Previous year. 

need rates 

Test weight of thu variety worked out and Meed rate 

was cn1Culk:.ted. The teat weight of the V xiety Obtainta 

giv®U below 57.6 4 weijht of the 1000 grin seed rate 

standard on the base of 100 ) /hc of ta.P.147 was adopted as 

çerurin tion percentage of both varietieo wzs uniform at 96 

The worked out seed reto is reproduced here under, 

5to31555 ,• 126.06 Jcl/ha and 145 g/ylot. 



Late of sowing $ 

o~siaj was cone on 19th NOV etDor 

z tho , of sowings 

i ry sowiuj was cone by aeec plaetss,x:nt with han j e ms. 

dibblii in pre+viaasiy drown furrows 23 cm apart. it a io;atth 

of 2-3 cm anc~, covered by soil. 

raanari•°l schedules 

The details are given as tinders 

:. a 	10 ; 7 clays after germ..nstion + 60 5b 21 d8}3 after 

y x, yin•tlon + 30 56 days after germination. 

142 	50 % 21 days after 3erminution + 50 '. 56 a};s titer 

germinLtion. This methot is th`c eni;.ulci.3 recant ~fcc( 

pre ti (control Metboc) . 

;t3 	60 ?6 21 days Sites gerumvtiQH + 40 at 56 days 

ufttsr 	ination. 

Nitsogen levels 

iL l eve s 	k A a 
0 

0 
50 

1 
100 

150 
3  

i h c_phorus levels 

p levels 	kV ha 

P l 60 

P2 90 
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potash 1 30 kila ancd Line sulphztc t e5 k• pf?,  

in basal apse bNiar®  

NitrogeK was appiiQ 	 s sinjle 

eup`r phosphate niu.. potash by srariete of patsh. 

Irrigations 

;rirst irrigation was riven iir diately alter sowing 

as initial soil moisture was insufficient for germination. 

ubscquent irrig,,.tubs were given as a-own in the schecule 

of pro enT pot sowini operations. 

tnterculture operations$ 

3aenn iulchln1 weitt, the help of khuri>i was done after 

15 days of sowinx in order to rwuaave the weeds present in 

the field. 

'3arvs:5tiny and 
PObt'hsrvestipg operations 

for the purpose vx statistical studies, harvsting of 

the net Plc was done s aretely after reuiovin, the two 

border rows en both sides s 50 ccu Iron, either side•  the net 

plot
{,)rouuce av obtained was tied in bundles and carefully 

lebbeled• yen spice from 
 ecdh plot from the marked plants 

were keptin labelled polythene b jo. bundles were weighed 

and tsenarfer 	
to threshing floor. The produce was threshed 

manually with the help of wooden stick. Straw ws xe m:;ved by 

winrxn+.1 3 gels rare if 
ar dueu no obtain w&., wei jhe . 
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aSk F:s 

straw yield per plot was obtained by determining the 

difference between the bundle and net :,fir=:in weight. Grain 

samples from produce of o ch plot was taken for test weigt,.t 

stueies. 

Table 3.5 Schedule of pre and post sowing operations 

operations 	 Late of oderatians 

ielci preaaration 	 27 & 28.10.19(4 

2. Sowing 	 l.11.1964 

3. irrigation for germination20.11.1984 
due to dry soi 	sow a 

4, 	tnt•r culture and mulching 
	04.12.1984 

5. split application of urea 	04.12.1984 
and phosphorus 

6. set irrigation 	 05.12.1984 

7• 	split application of urea 	18.12.1984 

and phosphorus 

2nd irrigation 	 26.12.1984 
8. 

g, 	3rd irrigation 	 17.01.1985 

10. 	split appli=~;tion of urea 
	22.01.1985 

and phosp°•+orus 

11• 	4th irrigation 
	 02.02.1985 

12. 5th irrigation 	 17.02.1985 

13.  6th irrigation 	 04.03.1985 

14• 	fazvestimg 	
25.03.1985 

150 	1'hreshiny and processing 	26 to 28.03.1985 

Treatment evaluations 

1e details of observations rocordQ6 to% statistical 
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-n~-lysis z"-srin the, euurre of irry 	ig ti 	iivc:n in 

Fble 3.6. 

fable 3.6 L,bservatie; r arcesi for statistical a1ysi 

N Ubservetiof 	: ige Oi sale/ 	Viii:" of 
net p1ot 	 observation 

1. plant popul=tlon fine mining ri txe each 10 days after 
i three raxiec 1i rows 	sowing 

2. 	stui,ies 

(a) 9Teight of plant 10 tagged pli:rits 

(b) Total number 	une running metre 

	

of tillers 	at three (Afferent 
tag:_;ed places 

„t 40, g o. 120 
days ait~.r 
citj 

days liter 
scwinl 

3. •'oat hil±rvest 
stur?ies 

	

(i) Length of s;;aike 10 rs xOm spikas 	it harvestiing 

	

li) : o. of s7ikeler-s 10 randvru spikes 	At harvesting 
7C a-dike 

iii} to. of gra!ia/ 	10 rant!ora spikes 
spike 

iv) t:eight of 
1000 grains 

4, Yield studies in kj 

(i) jrain yield 

ii) tsaw yield 

1. plant popul tions 

t.t the conpletion of :3e=ization i.e. 10 days after 

metre. 



2. ,rowth studies$ 

or growth aticies height of the plants and in,er of  

tillers at 30 days interval till hiatuxitv of the crop were 

rocorc3ee. 

2(a) Height of the pl-nts 

!iht ot the to  tea tag-jed plflte wre recorded by 

ijuziaj the plant iro base of the stem to the base of the 

upiet
most fully opened leaf. In later stages* i.e. after eat 

emer jence the peigt was measured from base of the atom up to 

the base of tlg leaf. 

2(b) Numb-v of tillers per 
metre row: 

Total number of tillers including main shoot were 

counted in one run ing metre each at three tag ed places In  

each 0lot, In the later Btag0o i.e* after ear emer;ance 

of ear bcriflJ tillers (effective tillers) only were 
rr=ber

counted. 

. eOSt harvet stuüie 

or 
pikeand IUDD gratzi weigh t studios observations 

,.re recorded as UflC 

3(i) 1,Cn9th of 

i.enqth of si was m.eetared trer the b se, of lo~,-i i 

r't f jelet tc t( ti) i 	Lti 	S. 
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3(11) Nunber of spikelet9 per spikc:z 

Hotel number of spikelets were counted in each spike. 

3(iii) number of greiq/spikes 

Tnu'sivic.iot aaike w.ta thresheca auc total munber of grains 

in it were counted. 

3(iv) 1000 grain weight in 1)a 

jrain stele were takers from finally cleaned produce of 

each plot. 1000 grains from each plot were counted end weighed 

excludirII broieen grins and foreign material. But, shrivelled 

grains were taken in to account. 

4. 'Yield studies s 

4(i) ,,re-n yields 

j.fter threshing end winnowing the net plot aroJucc. of 

jrain yield of each plot was recorded in  

4(u) :;trow yiEic,s 

..;rain yie1d. of eauh plot waL: nabtr..ctec:: £rasa the cry 

bundleai0ht of the plot to obtain straw yield. 

All recorded date wera 0'4': Jected to statistical analysis 

by the tachniqe of enalysia of variance suc~gestc:' by Yates 

(1037) « The nnalyeim of variance tables used for ealculatinj 

the va1ue of observed * F" is given in Table 3.7. 



Table 3.7 	_,keleton of analysis of variance  

oulce of n .. .s. ra,s. t,i.sc:zvwi: 	cab1nalucr. of F &t 
vsriace 't' 	5 t 1 ;a 

i.eplication 3 2.746 4.096 

i.itrogen 3 1.748 4.096 
levels (N) 

lhoapl-otus 1 3.988 7.040 
lids (P) 

t1et±3od of split 2 3.138 4.944 
:,;_ plication (t.) 

Tot. 	(j3 x P) 3 2.748 4.096 

into 	(iv x ps) 6 2.238 3.070 

into 	(c:. x P) 2 3.138 4.944 

into (w x M x P) 6 2,236 3,070 

:,.rror 	 69 

Total 	 95 

cw1GUloticn ut .. Inc; C.b.vzluetm 

:be standard error of mean (u .t.rn.) for c,itferent 

tx, aw; Y}a an this valuus of critical c:ifierence U.-.1..) 

celculeteC^ at 5 .and 1 1uvelb fox in 0 the slgntiic~:nce 

betwOwn ol.iterant teetmnts by usised the Lollowinj foxi ulao 

yve;e by 	fX riot buk3:atmcs (1957) s 

1• 	.in. (in) 	:. r x p x rn 

f>i 

2. 	::.bas, (P) s .~. r x n x in 



. 	 x — xxp 

— x. xn 

x 

C.! • for till teetflt8 

(1) C.1 . at 5 %. s.m. x 	
x table value of 't' at 	level 

(2) c. . at 1 ;.. -.. x 	x table value of 	at 1 llo level. 
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MSULTS 

The different growth and yield contributing characters, 

grain and straw yield -Dru prusunted in this chapter, This 

experiment was carried out to study the "Lffeet of split 

ep?licetion of nitr+men and phosplwrw3 doses slated to crop 

reejaire A flt in irrigated wheat". nz;lysia of variance 

tf chnigse wss used for fiudifj <;ut the significancezmc , t hle 

of variance are given in appendix. 

1:. pre harvest studiesI 

Z.1 Plant populations 

Plant popul1tion is an index of plant sti.nd or 

pppulation. observation on plant population was recorded 12 

day 	
sowing and analysed st®tisticrlly. 

The at in recrect of plant population 1s presented 

in Table 4.1. 

Table 4,1 	e°1&nt° pW.►l~tioa 1,er rc:trc; acj 

.estrogen 	$$s 	
Lhosphozus~ doses 	Lethod o£ split applicc-tion 

	

51.2 	 g1 	51.3 

	

0 	 P2 	51.2 

	

M1 	51.E 

	

N2 	51.4 

M1 

t~2 
114 

51.2 

51.2 

51.3 

N3 	51.2 

s + 0.176 	(p) 	0.124 (;) 0.152 

C .P. at 5 -A 	tw 	• 
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plant population is one of the major factors contrib.at.. 

in,g yield. love Bata show that the nitrogen and phosphorus 

doses or m thoc did not affect pl nt population significantly. 

Plant popul.tion unaer different treatmcnts as well as inter-

action was not eI acted which indicatc t-vat plant population 

stani3 was unifosn: in all t+.c tzu .t .. t plvL.E..h&j experimental 

tfficioncy was J'Jaintine4. 

1,.2 plant height$ 

plax t height is a Measure Of rale~tiv® e~if€ere j ce in 

plant growth uncer 4ifferent treatments clue to ags>..climatie 

condition 'aitT) iii itation of inherent veriet;-1 characters. 

This study was undar taken keeping two ospects in views 

(a) periocical height of plants 

(b) lin +l height of plants 

(a) ?Or1O6ical height of plants$ 

The height os the plants was taken at 40 days interval 

starting from 40
th dam' after sowin:7 till maturity of the crop. 

perioc iaal 	
in avaraJe plant height calculated by 

averaging 10 tagged pl,Bata from •ach plot as ins:luenced by 

difLetent treat 
c:cemce is shown in Table 4.2. 
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Table 4.2 	riocicrl !eight of plsnt in cm 

i'reatr nt 	 1>eys after sassing 

40 	 60 	120 

"0 	 14.c,8 	 41.41 	53.58 

U1 	 16.25 	 52.33 	71.is5 

ir2 	 16.27 	 :.4.53 	73.64 

i3 	 16.57 	55.65 	74.35 

	

15.94 	50.79 	6;3.38 

t,n 	 16.04 	51.27 	68.34 

'-f•1 	 16.10 	 51.43 	69.10 

12 	 15.93 	50.91 	68.03 

m 	 15.87 	50.92 	67.95 

t:.Em. for (N) - 	0.598 	(P)L 0.423 (N), j 0.518 

~w 
lw Ir' 

 

C.P. at 5 	
1.69 	N.5 . 	z7 .~; . 

J'i 

:tueiy o tt) above tai 1e shows that ai .nt height ht 

constantly in teaassd upto last observation at 120 days but 

the rote of incse®se was raps uurifJ vegetative growth (40 to 

80 dry&) an conpared to aCapxoductive phase i.e. 80 to 120 dk4y8. 

..2 1inaL hoij;t Of pl ntee 

Table 4.2 chowr, that all the levels of N increased the 

height a jgay,iica t]y over control. •?aximum plant height of 

74.35 cm was 	ord"- un"Or 	u3 treaties nt and mi.iimum by Np 

treatrunt. Phosphor levels had no siga..ficant a#fecL nn 

L,Lent height. z;ethod of split application vas not found. 

5ign1E1a8nt• 



Fig_1. AVERAGE HEIGHT OF PLANT 	AS AFFECTED BY NITROGEN AND PHOSPHORUS LEVELS 

AND METHOD OF SPLITS 	APPLICATION 
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Fig_4.2 PERIODICAL HEIGHT OF PLANT IN cm AS AFFECTED BY DIFFERc-NT TREATMENT 
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Interaction was found not significant in plant height. 

'.3 ILunber of tillers per metre rows 

The number of tillers is an important character of 

the plant which determine the grain yield. Two es?crts of 

tillering were stsaied. 

(a) 'a iller mortality at different stages of plant 
growth 

(b) Number of car bearinj tillers i.u. proc:uctive 
tillers at matsrity. 

;...3(e) Tiller mortality at cifferent stages of plant jrowth: 

Total number of tillers per metre row at three 

tagged plecca in each plot were counted at 30 days interval 

starting from 45th day after sowing. Results obtained axe 

depicted in Table 4.3. 

Table 4.3 	wumhar 
of tillers at different stages of crop 

growth and mortality percentage 

Tteetment Lays after sowing 

45 75 % 105 % 

116.17 65.15 43.94 58.83 21.99 
N0 143.83 92.25 35.86 75.00 18.70 
N1  
1  164.38  105.26 35.17 87.25 17.12 p~ Z 

175.21 115.33 34.18 94.83 16.17 
N3 146.60 86.7 '7 41.16 75.00 13.57 

1 153.19 90.14 40.80 78.96 12.41 
pZ 
yj 152.59 97.19 36.30 79.63 10.07 

1 148.69 84.60 36.38 76.06 19.60 
Ma 
M 148.41 83.16 37.23 75.25 19.23 
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AFFECTED 3Y NITROGEN PHOSPHORUS LEVELS & 2 No. OF EFFECTIVE TILLERS AS 
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rata in Table 4.3 reveal the:.t number of tillers was 

maximum at 40 days i.e. maximum tillerin0 stage after which 

the number reduced CGfltiflUOualy up to f£nel observation at 100 

drys when totel mater of a ike were counter for effective 

tillers. 

.e.3(b) tidal number of ar bearing tiller& at maturity, 

final number ox effective tll1cas were eounta-d 100 ci.•': 

after aot;in9 ante reaultu obtained were et:stisticsilly analy9" ,. 

s :1e 4.~6 	£.umber of affect .ves ti l lex;, p,_r metro row 

P1 j~ 
2 

C can fethodL; Of split 	yi10.tion 

N
0 50.25 51.41 50.83 	t*i1 7).63 

Ni 72.83 77.16 75.00 	1.12 76.06 

N2 rs5.06 89.42 87.25 	r:3 75.25 

M3 91.83 97.83 94.83 

clean 75.00 76.96 lnt. (N x P) 

0.487 (P),t 0.345 (x) 	0.422 	+ 0.690 

c .r-. at 5 5-; 	1.37 0.97 j 1.19 	_ 1.95 

. at 1x+^1.83 r, 1.50 ± 1.58 	2.50 

study of the above table shows that all the levels of 

fertilizer N ndp pjo -cad significantly snore number of 

effective tillers. N3 (iS0 kg/hi • tj) procured highest tiller 

number tollOw° by N2, audd N1. Lor.eat number Of tillers was 

noticed in :a0 to kg Vha) ..12 90 was 0 205 proaucea more 

tiller ioll0w'( by P1 60kg/he ''?(°5• Y`~et`-:od of split 

application Wexe also bonne. hi;Xhiy 817r_iiicant. Mi t l0 o 7 d=:ya 
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after gear .nz=tion + 6(1 21 days after gezmination and 30 

56 d&,.s after germination) tecotde highest tiller number 

iallowed by t+a  (50 ;% 21 days after germination + 50 56 days 

aster ertni.nation) and V,3 (60 ,= 21 slays after germination + 

40 H 56 days niter g iodation). L .fference between A11  aru 14142  

was alsu found si jii .f.i.cant. But ,ifference between M2  and "3  

was not aijaificant. 

interaction between nitrogen and phoc hoX l'-vcl- tv 

ioune suniietnt but nitrogen x metho& 

 

and method x pp4 aruu 

was not found significant. 

B. Post harvest studies; 

:.pike or ear of t!-e plznt as studied for its various 

Componento as some of these have direct influence of the yield. 

°3ho a 	n.ote studied are es der• 

1. Length of spike (in cm) 

2. 1.umkmr of sniksl14tN per sjike 

3. an 	of grain per spike 

4. 1000 greJW weight in e. 

a.1 Leuith of spil(ei 

Len spikes wLxe 	omiy selectod ircun each treatment 

plot at the time of harvestin4 and measured for lc ith in am 

and *"rage worked out. Results obtsLfUd are mentioned in 

Table 4.5. 



Table 4.5 Le th of s~,ik . i:j cm 

Nitrogen doses :?hosphorzs dostes Leto r of 	i3,:O.icrtion 

0 	4.22 P 5.73 tS1 	5.93 

:al 	5.91 P2 5.50 ie2 	5.75 

6.45 2 t13 	5.75 

N3 	6.66 

.bm.(14)n 	0.094 (e)j, 0.233 (N)i o.o(31 

C:.. -t 5roc 0.27 Hw . i1.:: • 

1:bove teble cleariy iaciicato that nitroJeff1 levels 

differ signitic8sat1y. Z 3 (150 k /ha r«) produced longest s,)i.i e 

then N2 (100 k7/ha N) and followed by N1 (0 k7/he u) when N0 

recorded the shortest spike. 

phosporUS doses ant method of a,.alieation are found 

not significant as regards length of spike. 

Interaction of the treatments was not fOUno 5 1;nificant 

for spike length. 

.2 iwiinbcr of spikslets per spikes 

umber of svikelets p'"=r z.i4k0 is an important yield 

contribltin-J character. Nw", r ai spikklsts per spike for each 

treatment Plot weS cslcUlatsd by iverOgiflg spikralet number of 

10 randomly saloctac spikes in each plot, The data obtained 

are displayed in Table 4.6. 
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	FIg_3. AVE 	 H RAOE LENGTH OF SPIKE AS AFFECTED BY NITROGEN AND PHOSPHORUS 

LEVELS AND METHOD OF SPLIT • APPLICATION. 



Table 4.6 Number of nJik4lets per spike 	~•o"'~ 

Nitrogen doses Phosp?.orus doses ,:et$)od of &.;.)licatiorl 

u0 17.96 	Y  15.54 	pt 14.94 

fit 14.43 	tat 14.91 	M2 14.66 

N2 15.32 	 L 3 14.57 

N3 16.15 

• 0.057 	(P) t .040 	(t,;) + U.(U49 

C.L. at 5V. ffi ±0.16 	± 0.11 	 + U.14 

,.tuay of 1•th1e 4.6 reveib that levels of aitzogua and 

phoyphoKd , us well as methed were found to eftect nu nber of 

spikelets per spike sigrAticer►tly. The effect of doses of 

orz 	linear. 

'NDI 

 

be-he 	ti treatments W5jOUfld 

significt;it• 

B.3 Number of yt:ins/spikct 

Tote] nuaber of 4r<.ins per spike is again F:n i ortint 

yield component w1ich in turn is dependent on nu r of 

spikalets/spike end
p °r of gr$ins/spikelet. Number of grains 

in 5 spikes was 
averaged and result r; are reproduced in table 

4.7 end analysis of vri1Ce 
is shown in appendix. 
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Fig_4. AVERAGE NUMBER OF SPIKELETS PER SPIKE AS AFFECTED BY NITROGEN AND PHOSPHORUS 

LEVELS AND METHOD OF SPLIT APPLICATION 
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Teb1e 4.7 :number of grain per spike 

2Nitrolen cores Phosphors do5e et! od of e.pplication 

27.51 P1 40.21 r: 41.28 

N1 	42.54 r'2 41.t}a P,2 40.89 

m 	4i.92 3 40.98 

N3 	46.23 

.tsAt. iN~ ~s 	0.094 is 1 X7.069 ti•,? ;; 0.082 

C.L.  at 5. ®,+Lo.27 .+. 0.19 ± 0.23 

C.L L. at L' : 80.35 .g. 0.25 :• 0.31 

,
eressel of cats in Ta ].e 4.7 incicate highly sigi i. iceut 

effect of nitre Jon as well as phospbor.AB levels on number ®i' 

grains per spike. The response to nitrogen and phosphorus doses 

as found.. linear. =gain split method with low initial and 

higher subsequent dosed recorded significant difference in 

number of drains. 

Table 4.8 Znterrsctlon between nitrc3e:j and Slro=,Yhous in 
,ber of 4rains per Spike 

to 	 1:6E3n 

	

sT~ 26.15 	as 	27.51 

	

N 	41.63 	43.45 	42.54 
1 

	

 A2 	 45.92 

	

4.°i.'7.f~ 	06.bii 
'3 	 48.23 

	

N347.78 	46:60 

	

40.21 	41.89 
ir;4~t] 

	

.rrn.tt~ x k'j "$ 	0.133 
0.38 
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AND METHOD OF SPLIT APPLICATION 
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intcxIctior: bet •;een nitro. , 	}:hc 	orss lcsv l w: s 

.ognd hjghly sig:.ificant. The above table shows thizt the 

r~axil.wm number of 1rzins was prorucea b N3P2 followed by 

rd3~1 anc lowest in Net and N0P2 respectively. 

8.4 1000 3lbin weight in gms$ 

1000 grain w'=i~ht is slso one of the most important 

yield contributing ch:xccter, 1000 jrain weight in each 

treat+-nt plot Wes rer_ordec Ztiter due drying of prodice. The 

data are reproduced in x abslO 4.9 and anelysis of variance is 

3iven in .4lr_2c -ix. 

Table 4.9 	1000 .;rain wei:i!° t in or ries 

P1itrogen do::as ho:aph0su3 t sea otho' of applict.tion 

	

N0 
37.77 p1 42.29 	t41 43.44 

N1 42»05 	2 43.35 	r:2 42.77 

	

u2 44.73 	 V3 42.41 

N3 46.13 

	

0.256 	U) .+. 0.161  

	

.0.72 	— 0.51 	 +0.63 

c.a~.at1,$ 

	

® 0.96 	.1. 0.68  

gerusal of data in 1'thle 4.9 clearly shows thit nitrogen 

and phosphor levels had hi;hly si+3tbifieant effect over 1030 

Qrein weight. '''ne method of emit applicatian was also highly 

s
ignificant over 1000 grain weight. t axiuMm 1000 grain wei<~ht 

Wes recorded by !~1 (10 .. 7 days after gerwin tion + 60 : 21 
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drys after germ ition and 30 ;. 56 &ya after germintioz) 

followed b' 	fl( Viy 	l)UCtiV1y it L11 nit-,c a i rid 2 
hophorus levels. 

intectic 	beh.,eei 	trtLlti, was nut oid 

siguUicit. 

(a) 3rLln yield (11,  kj/ha) 

(b) LtrOw yield (in c/118) 

C.1 rain yield in kJ/h$ 

ain yield is ultimate factor in an experiment to 

show  that treatments had clear anC narke7 effect. 

parasol of data in Ir8ble 4.10 will shoo that the jr.in 

yield was jtliinced 5iiLfiC6flt1y due to nitroeri and 

pho5pOfU levels
application.  

Table 4.10 
jrzin yield in k,'he 

conOO eC)50 • thoo o 1ict.tn 

4163.25 

3961-50 P2 4155.89 

14 2 5211.40 N3  4115.98 

N3  5651.80 

± 40.76 28.53 (h) ± 35.32  

% +114.12 80.16 99018 

C$ .st 1153.33 ±106.91 +133.42 

11 6 
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Late in Table 4.10 Cloarly inci.cate that uitro3,n and 

pho:.pthorus levels as well <:s metl=o&t of split application 

,recorded highly aiJIULLCaot effect ou ,.riin yield. ;he eficsr_t 

of nitrogen doaees wes linear and highly si7t4fieent imjl~r 

liner trend was noticed in phosph orus. t,axim 	in yieic 

was noted in f-11 (10 at 7 days after germination + 60 :: 21 

days a t©r germination and 30 56 rta os after germination) 

followed by M2 (50 ., 21 days aft-,r germination + SO ,m 56 days 

after germination) 0.-16 lowest yield was rc :ordec2 in N3 (60 

21 	 .i., ,tics + 40 :+ 56 days after 7esmination) . 

Interaction effect for x e and u x ie shown in 

Table 4.11. 

Table 4.11 (:,,~bined effect of nitrogen and pt+ospi'or s 
an met.od of split eppli6.':tion on .rain yield 

21 	vZ 	t31 	M2 	t,3 	t;csan 

tl0 2083.32 2207.87 2241.64 2197.66 1997.27 2145.59 

N1 3832.63. 4130.41 4279.87 3777.16 3tc7.55 3981.52 

N2 5045.27 5377.01 5502.69 5125.66 5006.07 5211.4 

143 5691.25 5623.79 5876.33 5523.07 5523.17 5657.61 

mean 	
4163.25 4334.79 4475.18 4155.89 4125.98 

.Sm. (t) 	57.06 	(MM) a. 70.65 

G.b.at  

	

163.04 	1203.80 

	

.* 216.03 	,+,266.30 

he interaction effect of nitro7*n and phoanhorus 

levels wee found hi*ly si$nifiCe~nt,. 'Xhawaximm grain yield 
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wes pzoc uclect by N3r 1 (150 	 0 k Jha V( )) . .ditro jun 

was also icon to interact significantly with mothVc o split 

appliCa n. The maximum griin yielci w&s rccoraed in N3:E1 (150 

)cj/ha doze of N E, 10 7 d=,ys after germination 4 f0 > 21 days 

after .;armifl tion and 30 Y. 56 days aft er jerminc+tion) . ;tiherc as 

lo~aast yield was recor.ed from N0?13 (0 kg/ha dose of  

21 days aft+~r ggirinetion and 40 ". 56 clays aft©r germination). 

C.2 stXW Yiel' in k4'-as 

n-}~e straw yield per plot was converted into hectare anc 

analysed. The result are cxhi',it(ì in i c )le 4.12 and r::.1 i& 

of variant® is shown as a9OU''x' 

~;ield in kj/hti 
fable 4.12 	tT' 	I lethod of 

	

i'1 	P2 	 - lication 

3364.45 0 3266.78 3400.13 

	

N0 
	!,1 6449.97 

~yl 5879.73 5624.9$ 5752.35 '.2 6131.94 

N2 7113.87 7145.56 7129.71 s:
3 6115.38 

N 8449.92 £383.12 8416.52 
3 

6178.07 6153.45 
rloaU 

44.$4 (p) 31.25 (t3)„+ 3U.04 (ice) + 62.50 

8 'm•(N) s t  126.36 	+ N. ,. 	:,107.34 	:,-176.62 
C.I.•. at 5 ,> 

t~eynit in Table 4.12 rOVe 2s that strew yield was 

linearly increased l? nitrogen levels tnd 
differences were 

hOs h0 	level 	exhibited 

highly FsiBn''fiQatit~7Fioy~h `• 	p 

i tea5F• ~~yield b-it c-ae.• : • of •ignitiQar. !'sthnd of flit 



Fig_7. AVERAGE GRAIN AND STRAW YIELD (Kg/ho) AS AFFECTED BY NITROGEN AND PHOSPHORUS 

LEVELS 	AND METHOD OF SPLIT APPLICATION 
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Cation 	foLnr; i:i.ji aigniiict by cuiing 

increase in strew yi(id• k'ethOC Ll pxccuced core stre. ;ielci 

th6n N2 end t:3 i.e. 313 )c-j/ha more straw which was highly 

si jflitiC4Ut. 

The into .ctton bE=twgen nitro_4<..aa end phosphorus levels 

were £off aigniticsnt it differeLit ttaata nt combiazstion-. 

Uighest straw yield was produced by N3PP1 (150 Whn  

60 kj/h8 P205) end lowwust 
was recore-ed froir :a0~a1 (0 kg/ha N 

and 60  

	

cc 	ZC5 OF' Td'sEAPE~RZF:ENT- 

Cultivator, are finally interest in term of r. net,-ry 

return. Pence any r cOtfl endation should be made 	in.3 in 

view the net return 
from it' 1:,bi 4.13 out lines the net 

moneta Y reti2in Ent:. Cost buile:Lit ratio 04 
c.ireren . treatmr:A,t4 

on jre:iri +lie strt+w Yield. 

TeblL a.13 .. co:so;:iCS of the. experiment 
'tncorje/ha I-.eturiVha r.%;t re'turn per 

reatw"~Ot cost o£ 	I's 	i s 	rupec-s invest- 

	

prau./ha 	 Mt=t 

5328 2616 111.96 
2710 

N0 9.643 6541 113.10  
3102 

N1 3 422 8982 1s3.61 
~ 3440 

Z 13824 10189 1#3.60 
3635 

N3 10086 6745 113.01 
3341 

P1 P2 

1 	5 
7034 113.06 

3,11 0 
10632 7482 1x3.23 

$1 H1 3350 
10128 6918 1:3.18 

M 3210 
l~~o~a 

6B62 1#3.15 
a 310 
~3 
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Dove, d: t a s?Iow th:~i: itt jii3t it r... vc~ 	;ith 3si 

irj levels of fertilizers dose upto 15th k3/ha alts; jen 

rJ/ e PtcCIsp42DXas• 

;,ettzo of t; lit a piiCatioer also gave highest net 

it. M1 (30 a. 7 days eftos germination + 60 21 days 

aft x 3ozrnintln and 30 '° 56 days eftur germination) than !32 

(50 21 days after 
Qet*ninrition + 50 56 days after 

geamingtion). 

♦'able 4.13 	
tndivit~aa] ifltorzct.:o:. Curt ba ,cfit ratio for 
grain, yield 

;2 	m3 	iUtxo Jeri 

1.30x1 1.36'1 1.40sl 1.3U3 1 1.25x1 1.34sl 

0 4.10S1 
2.2591 2.3491 2.0711 2.13.1 2.18X1 

l 2.4901 2+66t1 2+
72X1 2.5311 2.47X1 2.5 i1 

i$2 2.6611 2.63x1 2.7511 2.56*1 2.5841 2.64x1 

J3 

	

0sp1v XUB 	2.1491 2.23;1 2.3031 2.14:1 2.11:1 
mean 

bove table. c1'' 
sjjcwz that ritro;.jer chid with 

66t1 and 2.7531 methods of split application ;avr: 

ptycteg~hor'~e 2. 
highest cost ben©fit reto' 
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T'i ~+ Y i...  

I -14-lgs5iQI 

tiscussion of the results obtained in lijht of previous 

research findings is necessaryA.correlate, the effect of every 

aspect of treatrrc:nts on grov.V-~ and yield of crop ar, sown 

herewith. 

A.i pre harvu t tudies, 

>x rvest studies li :e plant population. height and 

tillers aaxe 	carried out to asses effect of different 

trovtr;:i:s~t: w'- ich are directly or indirectly rek.tud to crop 

(a) plant population psi n )trO ra;:: 

it is observed from Table 4.1 tr:i.t the difference is 

due to doses of nitrogen+ phosphorus and methods of Split 

application were not signifleant. which indicates uniformity 

in plant populatica. W/ic /, is a requisite for correct 

experimentation. 

1..2 plant height$ 

(a) Height of the plants 

Data in Table y.2 indicated that active vegetative 

period of the crop w$ 3
ptO so days in which plant attained 

max
imua height. 1>fter 00 days Ver' little increase in height 



was noticed and there after height was almost constant as 

plant was in reproductive phase. 

(b) Final height of the plants 

(1) Effect of fertilizer doses on plant height: 

plant height was increased with increase in the 

fe:stilizer doses. N3  (150 kg/ha N gave significantly more 

height over N0  fertilizer. Nitrogen is mainly responsible 

for vegetative growth of pint and its presence gave the 

expected results. These results are similar to those of 

5hbrma 	
. (1970) unei vE:ndhu and ji1l t1972).  

(ii) Effect of method of split3plications 

Different methods of split application has no signifi-

cant effect over plant height although maximum plant height 

of 69.10 cm was recorded by M1 followed by 6€.03 cm of Ma. 

J.3 Number of tillers/effective tillers per metre rows 

Study of data reveals t;'at maximim tillering was 

found at 40 days stage followed by 70 and 100 days stage, 

respectively. This decrease in tiller number due to mortality 

of tillers with advance in growth stcge is a normal phenomena. 

Yn fact tiller mortality is a response to internal and 

competative stresses and any one or all the components of 

the anvironeent may be involved in the said process. mug 

it is essential to study the pattern of tiller mortality 

uncer the present set of trcetu nts. 

9  



'Cable 4.3 iortelitE percentage of tillers at .ifleront 
stages of plant .7rot;th as affected by 
different treatr:tenta 

: rc:atr: me 	 gays after germination 

75 	 105 

NN0  43.94 21.99 

:u1  35.86 18.70 

N2  35.17 17,12 

N3  34.1E 16.17 

pl  41.16 13.57 

P2  40.80 12.41 

36.30 18.07 

H2  36.38 19.60 

H 37.23 19.23 

it is evident from the table that nitrogen levels 

caused significant decrease in tiller crtality at both 75 

and 105 days Stage. Tiller mortality..alao Ce.r, ec( -3-le to 

phosphorus and methods, Out N0  had greater mortality than 

:41, N2  and N3  indicated lesser mo&telaty. 

In ,caae  of methods of split application 113  (60 :y 21 

days after ,.erminetion + 40 A 56 days after <3ermination) 

experienced maximwn mortality vheress other splits viz., "12  

and @71  indicated lesser mortality bat figures did not show 

much difference at both 75 s d 105 days stage. fly increased 

uVhc2tioW of nitrogen in slit at later gzowth stage . 

survival pare':
ntage of tillers was isproved. Thus it emer:1c:s 

)J 



from the present date that late application of nitrogen 

increases the survival rate of tillers resulting in more 

number of effective tillers and ultimately causing more 

grain number as well as strew yield per unit area. All the 

factors viz., nitrogen, phosphorus and methods were found to 

increase the effective tiller number sijnificantly. Indicat-

ion of nitrogen and phosphorus was also found to increase the 

effective tillexe and the differences were highly si,nificent. 

Lifferent methods of split application had sig&aificant 

effect over number of effective tillers per metre row. M1  

(10 7 days after gcrminatiOf + 60 % 21 days after germina-

tion and 30 % 56 days after germination) produced 79.63 i.e. 

highest number of effective tillers and minimum 75.25 uncer 

143 
 (60 % 21 days after germination + 40 %. 56 6cys after 

germination) while M2 
 (50 % 21 days after germination + 

50 % 56 days after germination) produced 76.06 tillers. The 

increase in number of tillers per metre row in M1  method 

was 5.82 and 4.69 % as compared to M3  and 
143. 

interactions 

The combined effect of nitrogen and phosphorus doses 

was  observed significant. Table 4.3 shows that all nitrogen 

and phosphorus doses responded by producing more number of 

effective tillers per metro row. In most of the cases all 

treatments (N x P) except N091. NOf 2 and N  1P  1. N2P 
 2 did not 
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exhibit sig iiicant c iffererce. ~5aic;a s, nuzuber of effective 

tillers per metre roti:Q was recorded with the N3i2 while 

minimum with Noel . 

Post harvest atudiesi 

i'ost hervest studies ,Pt L., :u to find out the effect 

of various treatments c. tie yi. lc? corpomnts which arc 

directly rel tW to yield. 

B.1 Length of spikes 

r.ffect of fertilizer doses' 

•iilUyer. levels showed linear response in length of 
t,nCreo-e .i-h_ Jeu-e-1?  

)L use too. e_ iiferenace between 100 and 150 kg/ha was not 

significGrttdv%a ~~ rbosphor~as doses were not found to affect 

leer! of ::4k e igaificant:ly. 

The probab1e explanation is thet balanced nutrition 

increased the letigth of pik end deficiency of these 

nutxientE: may le c to sraa•llcar spikO. 	
er (1980) and Ve v 

(1381) also reported similar results• 

he lerrjth of 5piko w:D not iu€luenced by phosphorus 

doses and mrethod of split ek)PlicaBon. 

B,2 Number of spikelets Per s?i~ce$ 

Effect of fertilizer 6ost:e• 

It 7x revs 	fror:s T. -b1 4.6 thr_.t nitrogen cosec 



significantly influenced the number of spikelets per spike 

as the increase was linear. Similarly, 90 kg P205 per 

hectare recorded sig.:ificant influence over 60 kg P205 per 

hectare. The percentage increase in number of epikelets per 

spike works out to 32,12, 1'..22 and 5.41 » more than 0 k, 

50 kg and 100 k$ i/ha is compares. to 150 kg N/ha. :similor?,~, 

90 kg P205/ha produced 2.54 X. more spikelets/spike than 60 

kg P20 /he. The increase may be due to avail&: ility of 

higher doses of nitrogen and phosphorus. 

riethods of split application were also found sig,i-

ficsnt. X.laxinium number of spikelets/spike were produced by 

M1 (10 !% 7 days after germin jtion + 60 % 21 drys after 

germination and 30 % 56 days after germination). Increase 

being 2.53 and 1,9 over 143 (60 9:+ 21 days after germination 

+ 40 % 56 days after germination) and M2 (50 21 days after 

germination + 50 % 56 days after germination). 

interaction was not found significant in respect of 

number of spikelets/spike. 

8,3 Number of grain per spikes 

E.tfect of fertilizer doses, 

Perusal of Table 4.7 indicates thGt number of grains 

increaed with increasing levels of nitrogen and the differ- 

enees w
ere highly significant. 150 kg N/ha gave significantly 

(48.23) more 
number of grains per spike followed 0 kg (27.51), 
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phosphorus lt.vels were also found to increase number of 

grains per spike. The differences were highly significant. 

Significant differences were also observed amonj 

different methods of split application. M1 (10 7 days after 

germination + 60 :. 21 days after germination and 30 o 56 days 

after germination), which produced highest number of grains 

per spikee (41.28) followed by M2 of 40.89 (50 21 days 

after cjermination + 50 ro 56 days after germination) and 40.08 

of M3 (60 4 21 days after g rinztion ,- 40 4 56 days after 

germination). 

interaction of nitrojan and phosphorus was also found 

significant on number of train per spike. 

8.4 1000 grain weights 

Effect of fertilizer dO$ess 

Table 4.8 reveals thr-t levels of nitrogen showed 

linear increase in 1000 grain weight and the differences 

were highly significant. Phosphorus doses also recorded 

hig3ly significant difference in 1000 grain weight. 

The maximum test weight (46.13 gms) was recorded by 

M3 (150 Kg tea) followed by 0 kg N/ha (37.77 gms) the 

increase in terms of percentage of 150 kg N/ha world; out 

to 22.13, 7.65 and 3.14 4 over 0. 50 and 100 kg ka, 
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c=-os©s respectively. i:.ii-xly phosphorus lcve1 g0 k7/ha 

recorded 2.5 r., increase in test weight over 60 k1 a2o5/hs. 

l:ifferent methods of split application were also found 

significant in test weight. aNeximum test weight of 43.44 gran 

was noted in t%1 (10 % 7 days after germination + 60 % 21 days 

after germination and 30 % 56 days after germination) fol'owe6 

by 42.77 gms in N2 (50 tie 21 days after germination + 50 ® 56 

days after germination) and 42.11 gms in M3 (60 % 21 days 

after germination + 40 ;. 56 days after germination). 

-ifference between hj1 and M6 were significant and N1 and t~3 

highly significant but t~2 and Ma 
a not significant. 

into ration of all the treetsr +nt$ were not found 

siijnificannt. 

C. Yield studies$ 

C.1 Grain yield in kg/h3$ 

It is revealed from Table 4.9 that increasing levels of 

fertilizer increosserLthe grain yield. Netiximum grain yield of 

5657.0 k'ha was obtained with 150 k: a N followed by 1000 

kg ";/ha which were significantly superior to control and 50 

phosphorus doses wore also found ai.jaificant 41 

affectMein weight. The difference between 90 kg P205/ha and 

60 kg P2O jhB was highly 0ignifiCant. 



Increase in the grain weight die to fertilizer doses 

may be attributed to more number of affective tillers per 

metre row decrease in mortality percentage, length of spike, 

number of spikelets/spike and number of grains/spike. These 

are the important characters which influenced the yield 

directly. c'athak and 'iiwari (1973), t:grawal and Singh (1976) 

and Pree;ad ga 01. (1979) also reported similar resUlt3. 

?iethods of sulit alication also recorded sign: icent 

differences is graiiA yielu. 143 (10 . 7 days after germination 

+ 60 21 days after germination and 30 n 56 days after 

germination), rejistered highest grain yield of 4475 k;7/ha 

which was 6.72 and 7.68 , more than M3 dne 1427 Ahe ex.C.si,ing 

recomuendation r'espoctively. The differences betw~(n the 

later two methods being not significant. The main factors 

responsible for higher grain yield in both M3 (10 7 days 

after germination + 60 ;& 21 days after germination and 30 % 

56 days after germination) and 143 (60 a 21 days after 

germination + 40 % 56 days after germination) is due to 

higher number of effective tiller, test weight, number of 

grains/spike and number of spikolets per spike, rer pectively 

as aonpared to M2 
(50 3: 21 days after germination 50 56 

days after gemination. Mi_jh,er jra~n yit.l in r 1can be 

attributed to the fact that 

no quantity of nitrogen was a.. -,plied as banal and full portion 

was applied at CM.l and full vegetative stage i.e. lute 

Jointing stage. Hence desirable nutrient supply was available 

.l~ 
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to the plant at maximum upteJce stage which catc:r~ r ht;^.e ;acted 

of increased nutrient reciixement of the crop di .0 reflected 

in yield increase. 

mother factor r s onsible for lower grain yield may 

be enlisted ES loss of nitrogen. through leaching and volati-

lization as large aanountof nitrogen was applies= as basal on 

young plant seedlings having hardly any effective pliant rovtn 

at that Stage could not make of ective use of available 

nutrients. on the other hana 1 eran'0unt of nitrogen and 

phosphorus applied as basal in ~Il, X43 compared to ts2:`~'The 

existing recommondatiOfl. w':hieh may not have suffered loss of 

nitrogen due to leaching and volatilization. Loss of nitrogen 

thi'ough 
leachsng when applied ill larger amount at initial 

stage has also been report" by w•audhu end nil (197;1). 'ahus 

ts-.© hypothesis of this experiment stands proved. 

interaction between nitro en and phosphorus was found 

ai jnificant. and response "m up to 150 kg 3/ha was noticed 

5691 kg/ha. Nitrogen and methOC$ of split application &) Ye 

also found significant in grain yield. highest grain yield of 

5676 kg/ha was recorded by 
150 kg N/ha with t'3 and lowest was 

4125 kg/ha recorded by 0 kg tea with I-.,
3. 	Methods of split 

e pylication of phosphorus doses were not found significant in 

gr3'n yield. 

skraw yields 

straw yield is indicative of the total vegetative 
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irowth of the plant. Obviously, straw yield is 	off.: 

two ft:ctors viz., height of the plant and number.• of tillers 

per unit area. 4.ffect of nitrogen doses was found sigeific~.nt 

in straw yield. 150 kg fl/ha recorded highest straw yieic of  

8449 k.}/ha followed b 100 kg. 50 kg end 0 kg N/ha. Lowest 

straw yield produced by 0 kg N/ha 3268 kg/he. Phosphorus 

levels did not influence the straw yield significantly. 

ifferent Methods of split application hcd significant 

effect on straw yield. tMaxim= straw yield of 6449 ?:;/ha Baas 

recorded in trl followed. by M2 and M3. 

study of the results of individual treatiflc nts as well 

as combinations are coarplimentry# hone the findings may be 

considered confirm particularly cah :n aiuiilar results we,~ 

obtained duryn the last three GOE$sOnse 
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&U 'lAI txa' CONCLUSION 

t. field experiment entitled "Effect of split application 

of nitrogen and phosphorus closes related to Crop requiresc'eat 

in irrigated wheat" was conducted d ir.Lng the rebi season of 

1984-85 at Jawaharlal Nehru grishi Vishwa Vidyalaya. Colle is 

of Agriculture axm. Indore, 

The expeximnt consisted of 4 1V01$ of nitrogen and 2 

levels of phosphorus. ipe lev`3ls of nitxogen tried were 0,50, 

100 and 150 kg/ha and levels of phosphorus 60 and 90 kg/ha a c3 

3 methods of split application (10 • + 60 % + 30 W, (50 + 

50 ) and (60 + 40 36). iitrog-n and phosphorus both wee 

given in split application at different growth stages of the 

crop. Irrig tion were given at the critical st~.:r es. 1.11 the 

couzbination°nitro. en x phospho 	
d sCs and method of split 

5ppllcetior►  wars 
replicated four times in a randomized block 

design. 

The result of the experiment are summarised below% 

k'ertiliZer clones= 
pI amd P 

Zs►craesi0i l vcla OjAfertili 	
incresasad the height 

of "halt. nor of effective till 
t:rs/m tre row, length of 

spike, number of pi' der of grain/spike and 1000 

.,rain weight. 
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Application of 150 and 90 kg/hc dd and p gave 5AR .3jl 

and 4334 k3/he grail, yielc,  

The fertilizer doses of 150 kg/ha t; gave maximum net 

return of Ra.9616/- per hectare as against Re.2618/- with 0 

kg/ha N. 

methods of split application: 

i.ifferent methods had no si3k.licc-Ut affect over height 

of plant and length of spilce. hile tillerinj, nuibar at 

apikelets/apike sir o 	iWsuike and test weight :ere 

sigi ifieantly affected by these treatment "1 (j0 iG 7 days 

after germination + 60 ' 21 days after germination and 30 . 

56 days after germination) produced maxinxur number of effective 

tillers followed by M2 (50 % 21 days after germination + 50 % 

56 days after germination) and M3 (60 w 21 days after germina.. 

tion + 40 . 56 days after germination). From the present 

experiment it aserged that late application of nitrogen and 

phosphorus reduced the mortality percentage of tillers and 

increased survival of tillers per unit area which ceased 

increase in grain production per unit area by 7.68 . 

Method of application M1 (10 7 clays after germination 

+ 60 a 21 days after 44rcmination and 30 A 56 days after 

germination) also proved superior to other treatments in 

mss' of spikelets/spike, 
der of gre.:ins/s,~ike and test 



r~..weight giving significantly more grain yield. Ail gave an 

increase of 7.68 %, and 8.72 over M2, N.3• 

Interactions 

Nitrogen x phosphorus interaction was found significant 

Ø.J€ numbeL of effective tillers and number of grains/spike. 

t:3i'2 (150 kg N + 90 kg/ha P) coubination produced maxL`nure: 

nuuber of tiller:; and number cis grains/spike. 

in case of gr=.iu yieldinitxcJgen x phosphorus and 

nitrogen x methods of split n)p1.ication Ware found sijnnicaWt. 

N3P 2 (150 kg h + 90 kg/ha P) and N3171 (150 kg N/ha, 3 % 7 

days after germination + 60 21 days after germination and 

30 ;, 56 days after germination) produced highest grain yield. 

Conclusions 

I-pplicetion of nitrogen and phosphorus at the rate, of 

150 kg N + 60 kg/he p were found superior than other combing. 

tion of nitrogen and phosphorus. M Ximum groin yield of 5691. 

kg/ha as recorded from N '1 followed by 5045 kg/ha in N2FI 

and 3832 kg/he in e., re ?e^tively. 

Methods of split a.plication 111 (10 :. 7 deys after 

germination + 60 21 days after gcnnination and 30 % 56 days 

after germmination), proved superior than other method of split 

applicEtiODU M2 and N3trenpectively. M1 
method gave maximum 



;rain arc: straw yield. his txeatrent gave better resultsa`8ue 

to nutrient3beiW:J available ii scil at peak regairement. 

of 
The vlifity or hypotho bwlower initial input of 

nitrog~ n 	 a starter is proved by the foir years 

results now availL-ble. If possibls varioas chemical studies 

may be made to attribute reasons for beneficial effect cfi 

this new split combination method =n black cotton soil, 

particularly, with water it:tiltration and nutrient ovemunt. 

Tw.. tier plant maturity was also noticed the earlier tillers 

matured sully closely followed by secondary tillers which 

conr~lcted the life cycle but produced slightly smaller 

spikelets/spike• number of grains 
per spike but caused higher 

grain and straw yield due to availability of nutrient at 

later stages of crop growth. 
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gable 1 plant population per metro row 

5V 	 Dr 	S 	tz 	i Cal. F table value 

5% 	1 ; 

lication 3 10.27 3.42 4.65x* 	2.748 	4.096 

Nitrogen (N) 3 0.71 0.236 0.3158 	2.748 	- 

Phosphorus (p) 1 0.465 0.465 0.620N5 	- 	- 

-etho 	of split 2 0.0275 0.013 0.O1FtN 	- 	.. 
saplicC:tion tP-) 

tnt. (N x p) 3 1.066 0.355 - 	- 
int. 	(tN x t9) 6 U.503 O.03 0.473NS 	- 	- 

Lot. 	(t•: x 	) 2 0.173 0.067 0.11U 	 - 
lot. (N x 	x 	) 6 1.745 0.29 0.116NS 	- 	- 

69 51.699 0.749 0.387N9 	- 	- 
:rror 

Total 95 66.65 

*# L1gnificarst at 1 level. 

us Not +significant• 



%4 

i~bl 2 ! ei4ht of ;,13nt in cm 

V 	 i. l' 	;;b 	1s 	& Col. 	i' tble value 

5 	1  

Replication 	3 18f38.97 629.65 73.25** 2.748 4.096 

11tsa7en (?3) 	3 14136.63 4712.28 548.57** 2.746 4.096 

Phosphorus (P) 	1 0.06'; 0.0604 0.0637; 3.988 4.988 

tlatFhoc:a of :split 	2 53.018 26.50 3.061 3.138 7.04 

application (i:) 

Int. (N x P) 	3 26.29 8.76 1.O19 2.748 - 

ant. (N x M) 	6 15.72 2.62 0.30L . 

2 0.233 0.116 0.013 - - 
Into (14 x P) 

(N x M x P) 	6 int. 
10.93 1.02 0.211L3 - - 

69 592.82 8.59 - 
~tsor 

95 16724.85 - - 
Total 

*a 	;inifiCent cat 1 >s level 

N-S Not Significant 



`Ss1a1` 3 	iea e+as at tL~eiet - 	tLllets leer matzo row  

TL .P SS tIS r .cal. k teblo value 
5% 1 

Replication 	3 312.54 104.1€3 18.2** 2.748 4.096 

i4trogen (N) 	3 26682.79 8894.26 1554.94" 2.748 4.096 

Phosphorus (P) 	1 376.04 376.04 65.74** 3.%$ 7.04 

fletfhoc:s of split 	2 346.50 173.29 30.30** 3.136 4.988 
apalication (M) 

Int. (N x P) 	3 73.46 24.87 4.34* 2.748 4.096 

tat. 	(N x 1•i) 	6 53.33 6.89 1.351L, 2.338 3.07 

Int. (bi x P) 	2 2.085 1.042 0.1824 - - 

Ent. (t4 x 	x E) 	6 8.165 1.36 0.237.:s - - 

furor 	 69 394.96 5.72 - - - 

Total 	 95 28249.96 - - - 

* 	Sjcj ificant -it 5 level 

w* t;ijnificant at 1 % level 

NS Not significant 



W 

Table 4 	Length of spike in cm 

SV LF LS ms F Cal. F ttlilr. v lue 

5; 	1 

Replication 3 1.034 0.334 1.55t; 2.748 	4.096 

nitrogen (IJ) 3 88.164 29.38 136.68#* 2.748 	4.096 

Phosphorus (P) 1 0.7 0.7 3.26N' 3.988 	7.04 

D;ethocs of split 2 0.692 0.34 1.62L - 	- 
application U.) 

lot. (N x P) 3 0.241 0.08 0.373t .. 	.. 

Lot. (L x M) 6 0.068 0.0114 0.0532 w 	- 

Lot. (M x P) 2 0.193 0.096 0.448LS - 	- 

lot. (1 x M x P) 6 0.172 0.028 0.13 w 	r 

k rrOZ 69 14.82 0.214 - w 

Total 95 106.091 

a i:~niiic:ant at 1 level 

1'k i vt .;i nifiCaflt 



'1 ible 5 Number of spiki:1t ts/spike  

Lv p1 ;;s MS F cal. F t4ble value 

5% 1% 

Replication 3 10.73 3.58 46.49'''° 2.748 4.096 

Nitrogen (N) 3 132.91 44.30 575.32** 2.748 4.096 

Phosphorus (P) 1 3.33 3.33 43.25** 3.988 7.04 

methods of split 
application (.-~) 

2 2.38 1.19 15.45«* 3.138 4.944 

Znt. (N x P) 3 0.579 0.193 2.51NS 2.748 4.096 

m t. (N x z) 6 0.1403 0.025 0.32411N - - 

int. (s x p) 2 0.011 0.005 0,064SS:; -- 

let. . (N x x 	x p) 6 0.112 0.019 0.264N6 - 

r~e'or 
69 5.29 0.077 - M 

Total 95 155.49 " "' 

ww 

 

Significant at 1 " l.vQl 

NS Not significant 



sv 
	

1:F 	~.:~ 	I•ai 

V. V. 

1 Cal. F table value 

s % 

 

1% 

rieplication 3 45.21 15.07 70.42*" 2.748 46096 

Nitrogen (N) 3 6258.11 2086.04 9747.85** 2.748 4.096 

Phosphorus (p) 1 67.64 67.84 317.00** 3.968 7.04 

.methods of split 
application (14) 

2 2.69 1.37 6.28** 3.138 4.944 

ant. (N x P) 3 11.21 3.74 17.48'x* 2.748 4.096 

mt. (N x t ) 6 1.11 0.185 0.88621;3 - - 

1nt. (Xi x P) 2 0.044 0.022 0.102[& - •• 

Lnt. 	(N x 	i c?)  6 0.156 0.026 0.121N - 

iasror 69 14.74 0.214 •• - •• 

Total 95 6401.1 - - •• •. 

+* signifiCODt at 1 level 

NS Not eignUicant 



•s_ 	). 
Table 7 	Test .tight in ;ems/plot  

Cal. k tble value 

5% 	1 7b 

Replication 3 112.57 37.52 23.87** 2.748 4.096 

Nitrogen (N) 3 961.28 320.83 203.83** 2.748 4.096 

Phosphorus (P) 1 32.08 32.08 20.41** 3.988 7.04 

Met1•;ods of split 2 17.537 8.766 5.57+x* 3.138 4.944 
application (t3) 

Int. (N x P) 3 6.74 2.24 1.424S 2.748 4.096 

rrnt. (N x M) 6 0.713 0.1188 0.075Nu - 	.. 
Int. (t4 x P) 2 0.140 0.703 0.044NS - 	- 
Lat. (a x M x P) 6 0.567 0.094 0.361 - 	- 

69 100.49 1.572 0.0941 - 	- Lrror 

Total 95 1240.12 -  - 

*s significant at 1 level 

N3 Not significant 



p 	 R '  

AB A  

Table 8 G t in yield in kg/plot 

SV 	 F Cal. F table value 

5% 1% 

Replication 3 0.81 0.27 12.27** 2.748 4.096 

Nitrogen (N) 3 96.288 32.096 1458.91** 2.748 4.096 

Phosphorus (P) 1 0.382 0.362 17.36** 3.988 7.04 

Methods of split 2 1.343 0.676 30.72«* 3.138 4.944 

application (Ai) 

Int. (ca x P) 3 0.328 0.109 4.95** 2.748 4.096 

Eat. (N x Ns) 6 9.309 0.506 2.54* 2.238 3.07 

Ent. 	(i1 x P) 2 0.056 0.048 2.18L 3.138 4.944 

Lot. (L3 X z 	X P) 6 0.114 0.020 0.09N5 ,• •• 

Error 69 1.512 0.022 .. ,• .. 

total 95 101,142 - '" 

* : Lqnificsnt at 5 level 

** sigificant at 1 % level 

It Not significant 



Table 9 straw yield in kg/plot 

uV 	 rF 	-S 	rz 	F Cal. 8 table value 

5~s 	1% 

Replication 	3 0.0142 0.004 0.153M 2.748 4.096 

Nitrogen (N) 	3 162.165 60.72 2291,66** 2.748 4.096 

i ho ;phorua (P) 	1 	0.007 0.007 	0.269NS 3.988 7.04 

t~etthotis of split 2 	0.186 0.093 	3.52• 	3.138 4.944 
application (Fl) 

Int. (U x P) 	3 	0,339 0.113 	
4.27*'* 	2.748 4.096 

flit. (N x H) 	6 	0.146 0.025 	0.96113£ 2.238 3.07 

Ina. (ii x P) 	2 	0.069 0.034 	1.306U8 3.138 4.944 

Int. (N x M x P) 	6 	0.262 0.043 
	1.65t 	2.238 3.07 

Lrror 	 f9 1.825 0.026 - 

Total 	 95 185.03 	- 	 "' 

* :PigniaiCaft at 5 w level 

** 

 

Significant at 1 is level 

N5 loot significant 

81 
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VITA 
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VITA 

Name 

bather's name 

Late of birth 

Place of birth 

Educational institutiofl 

Name of the Institution 

- W BW%RUSL bIN:TH TOA4►+R 

- 	:.hri 1' Pala] L1N31! TQW+ ,R 

05.09.1954 

- Vi11e-J( mJ IJfi Teh.i flAR 
itt. f7 (ENF, (L .P.) 

Year of Year of 
joining leaving 

;ovt. £ rimcry . cthcol, iarscaan 1961 1966 

.3ovt. c.3ddle School , t=onther Aslan 1966 1968 

Hier b0conde-ry wchool• Kont.iur i<e1`n 1966 1970 

sindhia Junior college, ='orsa 1970 1971 

Coi1ji of I.,ricuitusa, 3wallor 1971 1975 

Calleye of 1~•jrie1lturn• 1rwore 1983 3.9k6 

L•aucational queliiicatiorw 

tdme of Yc or L ci: C3 of L'Q~ard 	1 ivieion 

:xASnirsation 
of 

passing Ur3iveraity 

1971 F9,i>.:3oerd of ° econrlrri' 	rI 62..00 
«:.5.C. _, Eclucatlon. 	,} 	el  

3.c:;C • {I',~ri.) 1975 J.N.Krishi Vishwe 	I'Ii I 
Jabalpur 

3.17/4.00 
( 63.00) v idyalays, 

M.uc. ({ gri.) 1986 J.,t.Kriehi Vishwe 	it 
J'sbalpar  

3.10/4.00 
yidgalaye, 
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