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CHAPTEN T
TETROIICTION

#illets, as o cultiveted group &RONg Coreald, VCOUDY A
unique plaoe omong world crops.  The pride of place millets
hold agong the coreal oraps can Ba guased from tne faet Lhat
it forss the source ol staple foud for a fourth of the world
popudation.  This growp wiilh 165 high temperasture adaplanility,
short duration maturity and efficlent gemaocity Sor proper
utilisation of water, hms become highly ioporisnt particuleriy
i the tropics.

ndia is one of the wojor willet producing countrisa in
tne world with an annual cutput of 1€ million tons graing Trom
@ Lotal ouitivated arsa of 6.6 willion wores of lands In
“pdras Ltote U percent of the hunan and 0 parcent of the
cattle population depend directly on this lmporiont group of

CRTOR1G.

gl (Zleusing coracana, Gorin.} the 'plager villat?
ogouples &n lmportant place smong millets zalinly on account
of its hardiness, adeptability o varyiang soil and climaiic

comditions and 1148 nutritive value,

M Indla, el is cultivatod over €.7 milllion acres,
with an annual output of tho order of 1.8% million tore of
£o0d HTHile The provinges growing this Crop are UveLre,
sadres, Gujarat, wabaroshira, Tihar, Anthra, frlssa snd Utlar
pradeshe et of thim, tadvas State renkes first in per acre
wimld, though ssomnd in extont of cultivation awd production
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in oap gountige. o this Liate, “agi cultiwvation estenis

over Glol7 million Acrgs, with &n snwel pros.ction of G380
alllion toves of Jralne Ot 0l 8,735,000 acrer of lanl andep
Lk wrorry Mo parceal oy toe ares o .der drriuatod caltivation
Waioh ocrld W0 e HrOLOwee Peusen Lo bhr DiJLor por noms

sulpul an Wie O lals.

Pl obLhdds 0Lt Buon, Glaor cereals with iie ralativel;y
Lister netritive Jol.g. Lome strolns OF T3y ¢en capure
favourehly weldl wito oo hiza nutiitive caslers ir proteln
anbaiite i the sunly of avesilacle calolul, "ald e & hl_Ler
valdae Lot racs oF Lhor oorasls. The Hrotein ol nlis
PUlgLeinin® Boe A Lagh Liolegical valss 4 s 2w ligrsd ewpws Lo
Lo gSliadin of whaote s aulrtlve valos of Lhe svere,,o dist
lopgaly Bo0d on rlig c0:ld bw profitably laproved by veplacing

part of e ples wilh “opl (Gopal 7sampoar, 21 als 1943,

The Rrain cun v storad even uste L0 years 17 Lept oul oz

coatset with oololorg. ta & mAn 18 extensively Ll i welt
3

esldads e oroy proviees excollent foddsr fov calile
and the gredm straw 16 1€ b0 wiled catilu wiih advaniige.

Tast Sbraw ot.ie alsu o4 9nsileyed pasegsulalls s e s haslog
0 owesl &Mil Waedly relisned or pattle (udelilar, 150).

sgmgideriy, all the alove 1atnrs, P& proclegs 0 Lahe he

pracies place anor, willels in Twiide.

11lets in pungral, extensively prown in moaxally itraQts
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of low rainfall, recelved sgent stientdon in loproved suliivation
pragtices 1l Lhe Tiret g.artsr of Lhis vantupye

e 1o low oot of Bapl grado prevalling during these
eyt {AFCOPS WOrd generally averss o lmproved agthods. got
baing o ol ¢Pop, b spplication of fertilisers also was nol

WELT COmUie

Tae Biove siteablon woulld roughly held true in o0 far s
seientific inveetisalions in a2l ales ore conogrneds  Investle
gations inte the nutritional roguircsents of the ordp bave oen
vary Licited.

Asgording Lo Ignatielt end vere {(1560) footors suoh s
sy lonility of pleot nublrisnts, phyoleowcheadnal procseiion
9f polly plant diseasen end Inseet posts, wevds, @ hagards of
flned s violent winds ges responsible fn deoidiag 1he poplords

ance of any orop 1o ponerale

v todow {1528) disoussing the problen on edreal yialds
meirdouted tee f0ckors oy bs vorintions idn ylolds (3} the
internsl fostore - inhgpend to 300 plont = sod {11} o oxternal
fastarg - pwironoentel fnotors,  Cosparatively ouoh work gesuo
to hwve beun undertsisn es roecords the dotornal feotords The
avalution ang sulsequont reloass of meerous hish ferlility
atrains in 1ho cultiveted orops ls o direct resulh of auch warka.
Auwavar, work on the external foctors soms Lo b wory liniteds

waving getablishe. thol the Inoroass in orop prowuuclion
ia the Interactional fuanliion of tie inhersnt capacliy of ine
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indiviiml plant populetion on eng side, and v external Jaotors
of production on the othar, 1t stands 0 rosgon Lo presung, that

8 Judicious zalective uiilizatlon of Loth 2ass i Lthe surast way
for sccuring higher yiolds 1n any crop. Aduquate supply of tiw
essential nuirlonts Lo the plant throush ranuring will o a leng
way Towards ensuring success in Lhe produstion of crops {Tisdels
and Helaon, 1881},  As & result of this broad Ffinding, [rest
progeesr in fertilizer tachnology and in the uds of plent nutrisals
have oean zede in modern agriculture.

The cersal erops in Indis Meve responded very well to
aoplicatbions of majoer nubrlsnis with gpeaial refarence to
nitrogon. Firogan upioke in grops like rice whoat, sorphum
and ueing was stadied by Pen {1916), Troudbls {1926}, acherya (1841),
waimman (1808) and others to deldruing tho nulritional status of
the crops and to Oix up panurial geohodules,

wanuriel expariconts comdueted on Mgl on & very limited
scele ol Columoators in 1631 showed that m ¢ogbined spplication of
N, P and ¥ pave tho maxinum ylelds (viswanath, 1957).

venkatoransna and ¥ristng Ree (1961} investigating into th
nutrient wpteie of Fagi rsported 21 lbe %, 10 1be =g and
20 b, K0 as the fijures per acro.

in the deliberations of the Foertiligar Sesinar held in
Aprild 1508 al Colabvatore an arbitrary sanurial scheduls of
40 1ba Hy 20 1be Pply, 8nd 20 lus K40 over a basal dressing of

five tons of farn yard mangre was recomusuded for Rogle
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Invesiigotions cerpried out uy rarunaskers Shetty (1861)
showed Ragl respondsd 10 40 1. M Sinilar studles by
rangenathon (1562) showed response for ¥ ot still higher lgvels -
viZey 0 10 ¥ pOr acro.

Thoe 1t will be seen that epart froa nlirogen, dats is
iloited in rerard to stuules with levele of 2,0 and F-0 in

aoutination with .

Thers sppedrs Lo be conasideradle scope for further
augmenting erop ylelds of Bapl by aulopting sultable menurisl
pchedilo besed on the lancing of nulriticnal reguiraesent of
the orope Therafore, the present investligation 18 an atiempt
to 1ind ont eifect of preied dosss of POz and ¥:0 in cesbination
with B comuon duee of &0 lb. ¥ and five touns of form yard wanure

n the yiald potantial of populsr high fartility Fagl strain
70w T ol the radras Slete and Lo nake a ARultanle rocommendation

ther Gb,}' »



CHAPTER R

HEVIER OF LITRRATRE

Role of ulements in plant crowth.

3f the thirtesn susential elossnte ohtalned from the soll
by plent six are uaed in relatively largs quantitles and ,
gongequently veceive firset attentlon. OF theas aix itzelf, in
& country like curs, éwi,’&;?:a ite sgriceltural background attention
18 f@ms‘% fooussd on thé threg mag;mz“ assantial elowents vige,
larger proportions. The investigations into requirssents of
nitrogan have besn found to be wore, nwierically ss nitrogen
fertiligers have Lean found Lo be moBt effective in lnoreasing
yield in aduost sll trisls (Abhichandani, ég&*&f}a

| In suzmeriag the effect of aitrogen on crops; iyon eb sl
{1682} ptatas as milwm “Hitrogen anonrages above ground
vegstative growth and lapsyis to the lesves o Jesp gresn colour.
Fith Er{%@&l@ it dnorssees the pluspiness of the gvals and thelir
g@@mﬂﬁm}g@ of pmmm{; It 18 & regulator by governing the
utiligation of mmmum phosphorous mé other donstituents.
@Lﬁlmﬁé reculiving insulficient nityogen ars stunted In growth and
leaves turn yellow. m‘ar supply of :ta»i%mgw {2 alse detris |
mental. It oAy deley maturity by encoursglng excessive vegotative
growth, woeakeny the &w%;w and spooursges lodgling, lowsr the quelity
and it oAy alse eﬁwm@@ Tesistoncs (o disensen s

{1) Bewponse 4o sitrogen snd orgunic matier requireneni:

neveral axperizonts conductsd particulerly in mazi have
conclusively shown. that Lhe orop had a posilive response to nitrogen
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when spplied &8 & nutrient. he reaponse quantitatively evslumted
for the Coimoatore district Btood 8t .08 maund for. 30 1bs por sore.

ﬂmmﬁmﬁh { 1052 j récéérsiaéi' wa@eﬁsé' :iéé‘ ®ag1 at Colmbatore
tsa @p Ef»&mmﬁ of ﬁitmhan almééz and m ews.:&m;%wm% m*&ﬁ Pals
and %& ﬁ&fa&l&h sﬁurtm (3953) rsmrt&z% m&pmw of f%agi for
GG 2.23. mtmamws groundaut, czsxis m wmcm:mmz R@a&wm d&&%i@ﬂg
t‘gﬁﬁk&;}&li&, wmm w&&s f@um m oa t?m awﬁ@mm &Qaﬁ. | %amaimaw
murthl {1%6} at mwagmm mw&ﬁmﬁm 20 lis. R amm wz.m
m ;::;g of ,gmm 1&@1? or 40 1b. }z an ggrmﬁimt ezak& fa*v irrigated

M&h |

feports on the @m&%ﬁive trials on the efficisncy af'
-&m@mt and farm yard manuve on the yleld of ?ﬁzzagi;. at és;vmim%m'.sm
and Palur showsd that the manured plots resorded significantly
imraasad yield but w&m the forus té:aw wos no differance at
£0 ibe R lewi. '

mrwm:mumm ot sl. (1@%%3) mpavw that at Anskepalll
the punase (early goason) ﬁm;i rwmm&m to top drossing of
40 1b. nitrogen end 20 1be nitrogen as soroniun sulphate better
than ths application r;»ﬁ‘ 4560 1bs green lsal mnd 10 tons of farwm

yErd WAnErS.

’ ﬁiil&m@t.t and Anthony (1658) reported that 76 los # per | |
anre gave & significont inorense in grain yield of pagh on A dark
eandy loam in Sudon while 3¢ 1b. ¥ por acre increased the yield
gty slightlys



Faranskara Shetty (1961) in has studies on the voaristal
rasponse of Bagi 0 nitrogen recorded that Co. 7 Ragl responded
wull to nitrogsn doses unto 60 i, par aora.

nanganathan (1962) lovestigsiing the nitrogen reguirsasents
of Pagl reported positive response st levels of €0 lb. per acre
and aooves

(11} Neaponag Lo Phosphorous:

The relationship of phosphorsus 4o growth hes long been
rocognisad buld its luportsnt rele in plant 1ife ls only now
beel inr fully reallseds This elguent has long been known L0 e
& constitugnt of nuelelc acld, phyiin and phospholipids. It has
also beoen asscpisted with early msturity of orops particularly
the coresls and a anortage of ihis elewsnt iz menilested Ly o
marksd reduation in plant growib.

2xoass of phosphates over tbhe amount raguired oy the ¢rop
soneticss Jdepresses orop yields (nussel, 1%61).

Of the thres sssantisl plant autriente, nest to niiropan,
phosphoreus do found o L8 vory idoportant. Sethi (100%)
gt imatad that atoul 80 per cent of the agricultwrel solls In
mdia do not contaln A high reserve of phosphorous mwld out of
e total gueatity of nutrieats present, only one Iifth 1s aveilw

avle to plants,

itolt end Seater (1038) found thet gresn plants avsord

more of phosphoreus in the presence of nitrogen. Dircar and
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cen (1941} growing paduy el tnres diSferent lavels of phosphorous
Zound that the preatest inlihe of nitrogen wos fescciatod with
the highest phosphorous level.,  ranse, illery and Sotenshl (1885}
while investigatine the influence of various elessnts of-plant
absorption have recorded thet thoe sbsuppiion of phosphate is
stimalated oy Lhe presence of ndtrogen,  Cransy 8% al. {(1960)
huve recorsiod that the adlitlion of nilrogunous fertilizors
genevally incresssd the percentsfe of the toial phosphorods
absorbed by plants fros bands of Buper phosphala. The addition
of amionbu sulphate with the phosphorous band was sffeative in
increasing the percentarg of the total plant phosphorous derived
Iyom the fertillsera.

phosphorous 18 known to influenca tho develepment of roois,
waturation of orops and the coupoesition of tle orop in genaral.
woll, 26 quoted by Collings (1054) found out that phosphorous
hestoned caturity of ssall frains and cory in pennysilvanis
rxperirent, Ctation. panikbar (1550) reported that Indien solls
aro defizient in phosphoro.s anc roacorded posidive resulte on
phoephate Pertiligation on sorghum. n paddy thera ure sevoral
prpevizents o prove the positive responte of POy lnverisely in

gonbinatzon with Y.

nehele (1960) in disgussing the oslaple fertiliser iriale
conducted on paddy and the respsctive responsds of the grop o
Both i and Pu0x stated that ab 40 lo. per scre level the response
to PeOy snd ¥ was by, tiues thet at N0 Ib. per agre lovilo.

The responge Lo & comuinntion of 20 1bv, f 4+ X0 low py0, per acre
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was alsost equal to 40 lbe ¥ por ncre in peddy and wheatl,. Farther
works are aloe available to prove the efficlency of POy Tor
accelerating the aogorpticn of ¥ Ly rice and thé:a mmstening the
matuprity as reoported by Ckadea {(1981).

Govinderaen and venkate Rao (1852) reported thal significant
yield incresses were obialned in rice and Regl oy appliing PoOg

ihrough a preceding gresn Lenure crop.

Wowsver, thera are ssveral parallel findings also stwwing
partisl or total leck of response Lo Pyls tortilization.

stewert, [1547) discussing the wanurial exporimsnie in
ndia oloerved that nunerouss @perizants of brosdesst dressings
of phosphate fertilizers have failed to show a resnonse in yleld
but pany comflicting results oltained showed thnt shallow rooted
craps rasponded belier than tha Jdeep rooted erops. ' also
recorded that in sany instances, where phosphate alone had little
effoct on yield, ite couclnation with nitrogen wijby be markedly

superior to nitrogen alone.

ranse 8t al. {1947) obeerved that thers wes little or no
rosponse to phosphorous gingly or in combination with nitrogen
in lingead in 8¢ trials.

Chin {1980) stated that ine response Lo P Os was slgnificent
in rod ecile, low in P05, but there was 1itile posponge on
slluvial soils bigher in phosphorous. Tekijica, Shiojlua and
gonno {1658) expressed tii cpinion thal increased 'O, rate

accolerated Lillering bul inhibitsd panicle growth.
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faghavan (1536 )agiscumsi%; the model apronouic experisents
on gorghom showed mmymn cenires ine ragponso (o Pply was avoent
or low, oxoept st Akols whers it was woderaie with 2,3 maunde
incraused yleld of graln for 80 in. P.0p.

wepp (1538) stated that though the sddition of 500 lb.
par acre of {8 {H; pO.), Increassd the phosphorous content of
rice plants at 87 and B0 deys of growil, (14 not affscl the flnal
yivlde or rice fevouravlye

Ayt {1935) reporting on cortaln retarding effects of p.og
showad that top drgselng of super caused & deorasas in yiald of
noth straw and gradn in sarly siager of growthe.  The ainizun
amount of Pyl retarding growth dependsd op veriety sy well as on
the teopersture Whroughout tha poricd of plent growth.

Acoording Lo Habapatra and Cebu {1961) the responce W
P05 12 lower than that of 3\ applled ot egul level. Thres
Tevelo vite, G50 and 40 lbe Puy per acra wers trisd and the
optiomim Gooe Bppoared Lo be 20 1bs though the difference in yiald
duo to levels of 9,0y was not significent.

Angisdetto 2t gl. &8 quoted by Tgaatiel? end page (108G}
reporied that in Iadia whare millets are wost successfully yrown
on the blmck 20ilsz, gave the grestest regponse Lo nitrogen tut
phosphorous had litile effect while sorghun rssponded best to
manonlng sulphate,  They aleo reportsd that on the whole for
willets & balanged nitrogen phomhorous fervilizer appsared Lo be

mest satisfactorys
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In the pressnce of adequete coses of 4, better response
is thue gengrally reported for P,0g. Persuing en investipation
an this wasis In the pombay State, Pandys, Chaven and Shendge {1588)
showed that there was consliderable responss, e ¥ 80d D05 40 b
and 20 b, respectlively per scre with a bosal doss of thres
cartloads of farm yard wenure for which trsstsent the bhighest
yield was rocorded.

{141) Desponce 1o Poteseiua:

The laporiance 0f potast fertilization bas recelived full
racognition onlv in comparitively recent yesrs. The veasons thai
widespread deficlenoy of tals slement did not develop until
recently ars st loast twofolds Tirstly,the supply of avallsble
poteseiun originelly was so bigh in most soils ihat it took many
years of oropping for a gericus depletion to mshe iis appearonue.
facondly, gven thoegh the potassiur ia cerinin soils may have beon
insuffictent for optisum crop yields, production was Jquen wors
drasticnlly limlted Ly a lock of nitropon and phosphorous,

John ruszel (15€1) steted that the potassium supply in the
BoAl muy bo adeguates oy Crops srowing under conditions of low
nitrogen and phosphorous supnly, but bacosas inedaguoto iz ther mre
AneTeasad, Sicne of potessiva storvatlon are geen wien unly
nitrogen &nd phosphoraus fertilizers are upplied to the arop.
wenecs of iato, sont of the crops ahow slgng of potash defiviency
though potash is avallable in Indian seils {Jacob, 1906).

In Lhs UeSeAs Doth nepative and positive responses Lo
wpplication of potash have bean reported by Christidis and
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Harrieon [1558).

0 Bgypt, petosh apalication showed 8 slight affsci in
increasing yield only in elx cnees out of 03 triale carried cut
it 1850« Tkinner st al.(1944) oblained a rosponze $o 3¢ 1b.
of potngh in Georgia Jwporicent Jtation e afterwsrds o napotive
rosponge was noticeo dus to Incressed doses. mafiries {1958)
in Inddo studied potesh rosponeé in paddy and obiainsd s wean
rasponse 0F 1s4 Zaund peor aore and 1.88 caund per oore respoutively
for 40 ibs and 40 1o of potashe

nederker, Soshi and Chaligres (1968) discusalicsg the
studize jn Agronomy of spplication of organie nanures siuted
thet Tndion golla were penorally spesking sufficiently supplisd
with potoche Ghooe, Ghalys and Subrsmanysn (196w} hove staled
that potssalic fertilizers have yoneorally Llven no regpoies except
in Siker. wehant, Holuh, Stelly snd Colliins {1%¢7) roportaed
aimilar findings after invostigating the pobasn behaviour in corn
and stated that potash genorally increased the ¥ content and
yiold oF comny  but in contrast Lo ¥ those effects wers more
outstanding when tno orizinal content of the exchengesble ¥ was
low in the soilds  Rehoja end Yewnlkar (1982} ehile discussiag
arop recpense to potesh undor Indian conditions held the view
that response L0 potash fortilizers cannot be prodicted from
exchangonble potaseium content of soile ox from tortural classie
Tivation of gollo.  On the other hand porhspe the depree of
(.0 gaturation would be a nore relisble index for potash response
as 8ll the solla thald gove good roosponsg o potash bave relatively
poor K0 gaturation.
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in the reporty of Lhe results of Fertizer Nemonsirations
in mdla, 'wharl) 180700 « conductod by the Indisn Councll of
Auricnltural Researzh while dlacussing the rosponse €0 polmsh 1%
wns rocorded that in Jonbay soils 40 1b. per aore gave 8 responsy
of Lho order of S.4 seunds in paddy.

: aoil wey cuntaln as wuch as 20 tons of toial sotesh per
acrie, yot nged potash foertilizer to supply roadily avallable
potash for proper plant growthe

{1v) palanced Pertilization:

in tone scienes of plant nutrition svery autrisnt uee &
certain specafic function to parfor and the deficiency of any
pne alement cannol ba copencated by supplying sose othsr elawent
in oxcens«  Apmin the efficloncy of a nutrient liks nltrogon
je praatly enhancsd whon it 18 used in conjunotion with phosphorous.

Juet o8 phospuorous belps in Lo batiér utilizaticon of
nitrogen,potash also belps in the wetiar mssimilalion of nltrogen

and puosphoreus.

& vorénin balsnoe suen: the verlous nbtidenis is eseential
17 tne grooteet offlclency in the use of Jfertalizsr is 4o Le
obtaineds  Under Indian coulitions, experisents Lave anown thet
11 is poznivle to oblaln a considerable ineresse in crop yield for
a fow yours oy spplylog nitrosen fertilizer elong, the 6oll
rovidiag Polgs Kaf snd other nutrionts Ifrom 142 Glneral reasourcess

iﬁ howevar 1s » short sighted pollicye

\

N,

\
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{v} Interaction of nutrients:

fagsel (1561) elaborating on the “Law of the Linigum®
otetod that 4T the arep respones 1o the twd faclirs togsther
guualled the oup of ite rosounse L0 eash eoparalaly, we would
auy the two factors suowed no intorpsction - or worked entirely
indopendently of each othor eand if the response W the two
Inatore together was less than the aus of the responces 1o ssobh
{actor peparately, they are salg W0 have 2 nogstive intersotion
with each othor.

{vi) 1 and @ interaciions and roguirsuentiss

nandry (1920) reviowing the zsnurial esperisents in
paddy polnted out thal beot yislde in paddy were obtainggd whers
o and Poly were in the retio 111 ant 1l According to
ckada (1052) appliseticn of Pyl increassd the absorplion of 1
by rico mnd hastonod maturity.  wreke (1944) in hils etudies on
the fertilizer aspects foy rice 1o Temas polinted out that thore
wag & linear responso Lo 5 a5 far so the yield was conosimeds
tie oloe atated that there wos reeponss 10 Py alone, bul §4 P
wag found SUporior Lo ¥ alone. (pinions Gxprecsed by Anandon
ol Zrinivacen {1045] were alep in conforalty with these findings
in genersl and raported that » alene or ¥ alone was ool eatlo«
factory and ramnerative as W 1oe 8 + 20 1be pyUy Lo rice.
perunakar {(1951) hot 2lso sxpressod siallar opinlon.

cotnl, Fomish and Abrshan (1H82) reviewing ihe asurwey of
fortilizer teials in iIndia, obsorved that though seny of the ricw
sollo wore defielent in PO ite spplicetica did not flve
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spprosiable roesponge.  They were of the opinicn that rensatad
applictiion oF ¥ asy aggravato ths b deficlencys In order o
offset the salady they bave suggzested the pro-trasinent of sead
with Pply to overco.e tbe deficisncys Pl {1085) obtsined
alightly different findings in his combined varietal oun
manurinl oxpsriments in rice. He observed significant increase
In yield for toth 20 lbs and 40 o ¥, Wub for p, 0y signifioamt
incroase was oblained only at 40 1b.  Dlecuselng the findings
over 2800 dewnstrations and triasie condusted on paddy in
Medvas Btate, dariskulonded end Zrinivasan (1988] reporied the
supsriority of » cempiomtlon of Pply and ¥ in incpeseing the
¥igla by 3%«4 percent and the profit by & 4916 per sovos

nowgver, Relwanl (1959) on the contrapy ander disferent
conditions, found that phosphopous Feriilisation was unmeconcala
and that 4G lbs per aore 4 was wore prolilable than 20 ib. ¥ or
combination with Pplg.

(vis) Npy » interaction and reguiresonts;

Arakerd et al. (1562) dispussing avoul extensive fartilizer
triels on the favwers' flslde pointed out thai nost of the Tadian
sails gave an egonomlo responss Lo the epplication of Paly e
B0 response Lo K 0. Similarly tbe application of phosphates
and potash fertilizers according to kKehnlein and dauern {1688}
have shown that phosphatic ferdllizers given in & slight exceoas
owr the sctueld Py upteke Ly the orop eulllcs Lo produce high
vields: very hiph patsg Tarely procuce suipluse
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fecordiag to Ablchondani (18960) the soils in Inlia need
both nitrogen and phosphorous for inaresaing production.
Pagponse 10 potash sppllostions have hosever not besn sdoguate
anoughe  Mitrspen fortilizors have teon found mozt affsotive
ot Rirhly sigmaficant yisld increare o phosphate applicstions
have basn ohalinad only In & few lognlised svgos in the sounttve

Crowihor emd Yatee {1941) wers of the opinfen that
vesponas 10 phoephate and potosh wae substantially reduced in
prosence of dunze Diocussing on ths intersetion of the
popitive and negebtive Lypo thoy suggssted that thore wae positive
interection ootwaen ¥ and ¥ with soze indications of & elmilar
bt srmller intersctien belween 7 and P Littls interaction
wis roporied betwesn ¥ and P.

aiyar {(19468) vutadned dots to ahow the Jdeproosing efiect
af P oand K when the twe nubtrients were wuod together,
mk’%r,ﬁw and Ginka (1983) werking on potaen rospones in [dhar
poils onre oul with different findings. Thoy foumd that ¥g0
in combinnticn with # mnd Pals would ingresze the yleld of paddy
by 809 pRUNGS per acPes in alnost all the soll iypes of plher
R %508

ey and Tes {1961} aftor analysing the resulis of
axporinents with three levols of ¥, P and ¥ found tbat 1 Oy
wap ot affiomcecus ot hishwy lovelss  Thay sles found that
v at higher levels Jdegressod (e yleld which was nob significante

Commenting on the results obtalined ab Colmbators,
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Panze st nle (1845) olwervad o deprassing efrect of 40 1lb. %0
on ¢rop yields in the old series of plots and a vesponse of
Cof mnd €03 lbe of Jowrr per pound of ¥gD in new series with

angd withoul hasal manures.

sorris (1923) in his "wote on the parososnt Lanurisl
plots at Colubators” sfter studying the rsealts of & zeriss of
sbaarvationa ovar 8 larce peried reported as follows:

1. In the early wvenrs of the experiment the plote
regpondad 10 bDoth nitroges wnd phoaphoric mclds

2o The phoaphates have bean gore rapldly exhaupted than
the pliregen and hes now becose & limiting factor
20 thet the addition of nitrogen alone produce bud
2 urall fncroase of orop whersas the effect of
photpbate Deacones Rore asrked each yems.

J¢ Addition of potash hag had no conelstant effect in
the cass of cholam or whest bul has meterislly
incrensad yiedd of Ragi both in grals and stroaw
though chesiosl snalysis indlested that the soll
was alresdy well supplisd with avelilatle potashs

& The pidition of phosphsate hes alse ensolod the graing
to take up R further supply of potash thouyb the

differenca in this case is nol &o aarked.

wigwansth {1831) reviewing the above goriss of supari-
cente pointed out that it was ovident that phosphate hed hecowe
e liziting fuctor in those plots.  There pue no rFusponas W
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nitrogen, But it wee much lese due to phoapbhte. In the case
of plots recelving no phosphats, the rosponse to ¥ was limited
by the ﬁaﬂ’iwi@mﬁy‘ of Pglge  This was %ﬁm when the mm:'@#mﬁ Gus
Lo mtmwﬂ mﬁ mmﬁ siugly and in @m&i&mm@n zzat%m
thmwlwﬁ ﬂam ewpw@a. According. 1o hic the mm@w of potash
was not e:’i&ar. ,' ‘s%’itillé in the case af" amlw and whest i1 tended

to slmw & ﬁapmmim aﬁtmﬁ, in the m&w ot Bagl it had & marked
tzmﬁfwml affact.

. venkatarensna and Krishng Reo (1961) working oo the.
uptake of ﬁ%i .ﬁt ﬁzfﬁmﬁm found that ths auﬁa@iﬁﬁm ramovad by
a orop yié;‘;ﬁm@ 1&3@!@' ‘;‘2.%::1, of grain and 4000 1b. of straw ware of
the weﬁ@% @f 21 1be #5158 lbs P05, and 20 b ?:gi} Ner BLrG.

%mymimju {1882) recorded rass;mn% in fegl at Colwbators
Lo a;xp}.imﬁmaés of thmf“ &1@5@ and in m%mamfm with

wariakelondal (4660) recomusndsd a
manurial &me@tﬁnm of 40 1o 1, 20 1lbe Pplz ond 20 1De o0 per
acre over o bhasal ﬁz@m of five tons of ceitle wmanuve for
irrigated Bagl ﬁmp; ponnaiys wnd Subvassnian {1868} recorded
responss of Coe 7 Fegl to Goses of 40 1be #, 40 b Pty snd

20 1be K0 per *:ﬁﬁi“%v . *mcaug”a mﬁmﬁégﬁ i&’ & predoainant, fmtms

in incroasing the yield in fagl grain, phosphoroue snd potassium
prg al:%és“'ézéééa ary f‘w the m‘&iaf‘aamm plam, gromih iw.m‘;.?%@ Yo

E?:mm the z‘aruiazw trials amri’ucﬁeaﬁ in Uganda for thres
yeara in aagi fx'ﬂfzi 1%}4&-—&&, it was ﬁmarv@é that coobinationg of
# and Paly gave an ymm ineroass af* about 50 percent while mg
incrasye in yield Gue %0 Po0s alone was only 14 parceat |
{urnning sod aplriffith, ’i?&%‘ﬁ}n
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In toe fertilizer trisle conducted by the poteshscheme’
en eyl and ok repurted in 19¢C, highest vields end profit wes
sttrivoted 16 sn even dope of 30 b Hy 30 1be Pal, and 30 lbhe Foli
over A baesl dressing of over HLC Ibe far yard wnure.

Froz the Fore oy roviewr, AL is clenr banl the woplicabion
of ¥, pand ¢ in wrying levals hove cortricated for nifhér yislds
i Ragle  Thoash dulsterioes affects wers recordac at bigher
Goasges of Hy B and ¥ fertilizers in orops Live pye, osla end
bariev, Recl bas been found to raspond neaitively 1o avch Bigh
Iowels as B0 1be ¥ 40 1be Dgolp and sver 30 lbe Rg0 individually
and in conbinationg.  tience 1t iz evidend Lhet insplite of
coaflioting viows in aduoting incrsesod dose o noidrients, very
Uttle work soose to have men done in finding out B proper
balance of P oand ¢ 4o bo applied with ¥ for Nagli, sepecislly for
the bigh Tertility efrnins.  fush 8 precise invogtisetion oo the
aroper balancing of P and ¥ on Fsgd sesns highly called fors

nenca thiz Invesiigetion was Iniilintad sith a viow to
study the effect of gradsd dosos of phosphoric acid and potarh
both fadividaally and in conbination with o unifors basal dose
of niteogen &sd orjanio metior on the yisld and sllied wconemic
cheractare of Tapl.



CHAPTER 131X
HATOPIALS AND UETHODS

Toe inveatigation was undertaken to Tix up an opticua level
of Pyl snd ¥ a0 For irrigated Regl orap.

1. Seed vateplial:

The fingl strain selscted for the investlpetion was 0. Ta
This ia one of the most popular ahord duratlion stveins of
rolisbators weing an extracted type Tros redewpmet variety relessed
for cultivation In thy yesr 1683, The variety combines in iiself
the desirable characters like adsplabilily to wide rangs of soil
typas, climatic conditions and high fertility and alse gives 8 good
respongn to hesvy duses of wanuros. This sheprt durstlon girsin
with 100 daye Trom seud to sead i o popular veriety widely
sultivated in Jadras State, malnly on sccount of ite adeptability
to e cultiveled 25 a rainfed or en irrigeted crops  Plants are
non piguentad with incurved #arhonds. Agronomic investigations on
thie are very lizited and bence the straln was selectsd for the
investigation.

nillat presding Station, Coimiators supplied the seed

matarinls
B¢ Pield

The investigsiion wae lald out in the field Ho. B of the
vaw pros Block of the Tentral Parin, Agriculiural College and
“gapareh Tnstitute, Colxbators.
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soll analysis was conducted for total and available Pelp and
¥+0 and the following wvaluea ware obtadined.

Total Pely ww  0.,0865 parcant.
available Puls e QBB persant.
Total K0 mn QuEBE percent.
Avallable K.0 «e  $,Q069 pergent,

5. (1) uenures: A dose of five tana of farm verd neoure was
spplied ze lpeald drassing.

qitrogen was appliad in all the plots &t 2 uniform dose of
680 1o por atrd 85 suenium sulphats. Assonium sulphete has besn
proved 1o e the besl source of nitrogen for Dsgl orop Dy varlous
workers (Miller, 1885 and willizott eb al., 1986 Maresimhsmurthy
at nl., 1880,

The level of nitrogen selected for the study was a flat doze
of €0 1lb. per sore for 4ll treatuents as previous invastigntiocns
with the eame strain under elmilar conditlions have shown positlive
regponse for this doss (Karuneksra shetty, 1981 hangmathen, 19€2).

Po0y was Rpplied in the form of supar phosphate at three
lavels of © lbe 20 1bs and 40 1lbe par acra, one level greded above
and one blow 1o the Jdosa recommandsd by the fertilizer workshop
in adras for fagls.

similaclys K0 wes epplied in the form of wuriate of potash
at thres levels © ib. 20 lu. and 40 lbe par aors bDesed on the

phove rocosswndations.
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{13} Tremtwenis: The following were tho nine conbinations of

trentoents ﬁﬁ@lﬁﬁﬂﬁ in the trials

Troatment, Ho. &g 7 P05 0
in the layout. | ! L F _

wid
SR
o

w w0 4o
aﬁw 80
e W@

o s S S S & S = S
o
v
T
o
L

£

Ve .
: - |
- Yarm yayd esnure at five tons per scre was apnlied ae

busal dressings

The different lovels of nutriants é%@ denoted by the

Following cvnbulae

ﬁc‘ﬁﬁﬁﬁiliﬁ&rzlﬁﬁﬁlﬁq
60 Lbe  Witrogen I Y
@ Lbs  phosphoric acid e
20 1b.. phosphoric mcid. P

40 1b.  Phosphoric scld Py
6 b, potssh - . By

20 1ib.  potash ¥y
40 1o, vpotash K
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De Blayoss
First stoge
Egeond slage
Third stsge

o dave E"i
€0 dave Uy
20 days %

{412) Appligation of somures:  Parm vard =mnire in well rotted

condition was sopliad 20 days before planting and woll worked inke

the soll.

The full guoantity of the thres Tertiligers was spnlied in &
zinzle dose befors trensplanting and worksd into the 011 with two
pronged lght hond ralios.

4 layouls
Dasdgn - ?’aﬁdl’mi&ﬁd Hlogk
Siey of niot |’
(ress - 22' g 10!
mat - a1t !x bt
Peplicontions » mw\
Hpacing - &% x §”

zinee he ousber of trontsonts involved wore nine, She
dogign and Dhe numwer of rapllications ma snown above was svlectod
sad fixzed as suppested for stoodard Agriculiurel experizental

techniquas.

8. Lowing and Trausplontine:

Tha reguired quantity of gosd matorial wos cown In separntely
prepived nursaries adloining to the oain fiold, the nursery area
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heving been previously menured with well rotten farm yard wenures
Irrigation Gource for the nureery and usin flold was £rom wall Ho.b,
Bowing in the oureery wes done in the oiddle of Februsry.

- Sasdlings wore pulled out for tranepldnbing on the B0th day
sfter soeing end plonted in the main fleld the sewe dave - Dosed
an the findingh at Atekepelli (1566-40) and by Bangensthan {1063)
at Colmbators, single seedlings wore plagted; the main £l8ld belng
put under 1ife lorigation. ©esdlinge thus transplanted wepe found
establiched in six days.

TEPIERALIAN WAk ZINOnh OnOe aVerY WooR on The HVOrage, weRing.

inte conslderation the rainfall that wae availsble.

fhe gensral conditlon-of the plant weo good and hence
nacessity for any plant protection worke 041G not arise. .

€ charagtors studieds

voptyrfour plants poy plot were selected at yandow, labelled
and the following attributes wore studied,

Al1 nessurceents were recorded in the motric unilés. Honsurew
ments were taken and sbearvations made et stages of 30 days, 86 days
ﬁwﬁ 90 duya of tho growith of the cron, for chereoters avalleble ot
aach otags respsetivelys

{1) wumber of tillors;  The total number of tillers - hoth
produstive and unproductive - was yecorded &b three stages.

{41) meight .@f plants: The helght of the ;;mm woe _zf;r@m&mﬁ

from the lhase to the tip of ihe ponicle.
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{114} yumber of leaves: Totel number of lesvss in the plant
was racordad.

{iv} wumber of earhesde: Total number of earbeads in ine
plast was gounted at two sLAE6S.

{v) Langth of main earhend: Lengih of the aln earhend from
the base of the panicle to its tip was recoydsd.

{vi) susber of finpers in earhsad: wunter of fingers in the
walin gerbend wag counteds

{vii) weight of sarpaad: welight of the omin sarhond was
rogorddds

{viii) weight of grain: The yvield of grain {ros the warked
plants in each tresatiéent snd total yield of groin fron escn treat~
mant whs resordsds

{ix) welght of elrawy wet weigrhi of sitraw also wes recorded
traatoentwisd.

To PBrvest:

At the “mature stoge two rows on all sides of each trestment
nlot were remved o eliminate the Lorder afiect and oarheads were
harveglads Collaotion of esarhsads wers teken upn in two sisges with
an Intorval of saven davs. The sarked plaats wero soparately

narvested.

Lo Anulvois of prain for , P ond Vs

The chemical snalysis Tor the nutrients wers done as ner
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procedures sugeoestod by the AvUeAsCe (198D} through the followling
methodny

Mitrogzen £3eldahis oathod
Phogphorus Ae D Ao T mathod
potash cobalt nitrets wethod

G« pnglyaie of data.

the yield dete snd other charscters sz ghown above were
gublected to statletical snalyels for significance in yisld,
correlations aad dntaractlonss



LCHAPTER IV
BXPRRTUBNTAL ASLILTS

The obpsivations wede &t different prowth phases of the ovap
Coe 7 Hagl and the data thue collested on the verious plant
charactare, analysed stollstically are presented in the tablos belows

analyeis of wariwice table for each ohwracters oossrved wee
worked oute

Te As Sumber of tillers:

Tanle T« A. indicotes the affect of Qifferent troatuents on
the nupber of Aiilers.
TARELD » I =~Ae

YR M ey e TR S W e R M W A U AR WA R @k B W W B W W e R R e e e W e W e
Treatosnts sasn 0o. of tillera  SiBe fella
average of 3 sbaes

WM W W WK NE W G R S W AT R M W WK NP R e W R W A A B TR W G e e e e

T Hy Py B 14440
8 Wy g ¥, 15142
G g Py ¥ 14842
& 8y Pg By 16340
Ba 8y Pg Ky 16304 - -
B Hy By Ky 16441
7o Wy Py g 160453
Ba Ry Py Eg 158,3
B Wy Py 15,6

NAWE W U e PR M e e Gh am T W MR A W W MR e W W m Te an G WE W W D W s e W

conclusion: Though treatzent ¥, Py ¥e Bas recordsd the highest numd
of t11lers, statistieally it i not significent, oo difference weing
fouand petaoen Lrootaenia,
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/
/
7

Te Do T4llurs - Stagos. /
Tabls ¥ = O indicetes the inflosncs of three stages on the
produstion of 11llers.
TASLE T = B

T T Stages of | wesn fow of  Seme el
abservelions +illare {3 » G056}
“oirst olage (30 dave) s, | wewse T
secoad stageles deys) L 145,80 Reld 8.08

Thire stegs (90 doys) L, 199.60

R T T L I T I T I I Y

genolusion By B 5y
erensed aumvoy of Lillers during the first stege of the
arep 18 highly elgniflcent ovar the secend and thizd.
T1 = s Sumber of par heads:
The nuabalr of onr heads sa affected by the wvarious tragte
mgnts avw Durnished in TeLle TleAs
TADLE TI - A

W o we e Ok MR WR ek M s W AR W W OB M WE W Bk e e GR W R B B W W e W W N e
Troptuents Mesh earhead HO. Gele Dele
BVErgsd over L, 8e

Wy e e W wm ek A ok e e T e we W T M e e BH W MR 2 A W e e e e e

Te My Py By 1118
e Hy Pp Ky 11848
de M, P Ko 11841
be My Py B, 188,17
by My PG ¥y 13575
Be tiy By Uy Toee i
Te ¥y By ¥y 19548
Bo Hy 0y © 1237
Be 8y PRy 15848

W oM e o W e W ol e g W g we W ks R R M W R S WA M R e e wa e w w W

fonclusion: Though trautoent X, Ty Ky hes glvan bighest numier of
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sarhond, MWie superiorily of any of the Lraateent s ool stalistie-
cally significants

1 « B puaber of sarhesde - Jlages,

Table 1T o~ B indicates the lafloence of sisjes on the
naabgr of asrbandey

TAE 3T~ 8

M eE B W o RE DR G W B O e e e e A B W W Se W M U M T M M G W e e B W

Pragen of Bonn 0. GF i n Colde
ahsarvations darheacs por {p = CoC¥)
treatuant
- am W e s MR A BE GF M SR % R ah AR W M A e W AR R R W W ok s W e e e B W
Saoond atage 8, 158417
{ & davs] “ - -
Third stans i&a 116034

{ 0 dave)

W W e ae W wx S W W M WE R e e Wb W R SR A A M KE M R e M M Bk W e e A e W

e om
conelusions Gy 5"‘3‘:
Tho nuamwer of ssrheade forzed was hishly sfgnificont st

ihe €0Lh day ond wRd Superior ovor the third stege { 90 dsvs s
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197 - B, ¥isld of prodns - Intersction = P XK

Furthar gplitting up of © and & in respost of interaction is
given bn Tobls Yo 1703

TADLE  TRIeade

MW WE A W W W e A GR Ak My e TR W R S A W T W M B B e R ek A W R M e
bad P % i Intarsotion ssan Hekn e Iy
e o0 4¢

B R I R I I . T A R I . R SN ™

¥

1 sa Te06 &ran
20 babe kb st anb s
46 Qe POO% 246D

L T R I A B

Consluelon:

tovel of § lavel of » ovel of o iovel of §
© 46U ¢ %, 40 9
o o a8TTE a0 w0 UW
40 ) 40 040 20

e oaly alinificante wes seen ut 0 1b. Vol with 40 1. ¥t
the other intorastiong showin: some trends of yosulls whigh ars
tlagutnod lalar.



0 = A pelbt 3 plents

The bhelgpt o the plant ap Influsncad by the different
trastuonts 1o giva unt Talle ¥ - 2.

TASLI I¥ = 2s

e W A as M @ W a e M M AR e W SR A W w W e A W R W W N W

yean holasht 3% Talle
Trontunents e:f plant
Q‘u» }

W W am e Ke W vk M B ek W W WO e e M O M M A e K K R MM PR M MmN

1
%

Hy

o W m

;:;1 ?“1 Fhe i
?3 3{1 T8
?F'g I“Q -0
?Q KE T2eH0
;}G K.} ToedE - -
{31 g.;g T Bas
R
psj ?:Q KLTY1)
>y ¥g 75486
PL? "}fﬁ TS0

R N R T

Conolusion: #o atatistically significent puperiorily wes

ohegeved for any trestwent se rogards the nelphit of the plesis.
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IV - B delght of plsnt - Stages,

i S Al SO

Table IV - 0 indlostes the influsnce of stager on the
haiont of Lhe plont.

TADIR W~ 5

o e e e e e e e e e e w A W m o e MM o o o
Ctagas of Bwen height of BuFin Calle
ogervation plant {oz) {5 w 0.08)

Plret ptage Sy e T

(30 Gays)

Leeend stags 59 G188 Tel0 e B8

(60 daye)

Third stans % T 50

{90 daye)

Congdusiong Esg Yy &2«1

[areeR -

The segond stege {00 Jays) ko simniriceolly bigher regerding
the neight factor of the plant but 1e on par with Lhe Wird stege
(90 drye)s The retetion in the height in the Ciuval slage le due

to 4he sesuring deying sod lunedrvings
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Va Wight of ety

¥elght of Mo airiw 85 Isfluancad by the wapions treals
msnta ig furnished in Table v,

TARLE ¥
treatusnts ;ﬁ;ﬁs}g%& e e B Cele
PR ki ST

LERAR 2 28,43
Fe Hy Py i’.’1 2B 10
G H, Ty ﬁg 58410
b 5;1 r’a ?g 288D
s ?33 1-*0 31 B85 - -
Bu Zt‘ ?3 i‘tg 27419
e Fq g N 28,54
& Hy r:,‘ E{Q 26.82
Sa ?@, 332 !ﬂo 25.18

M e w s W A W W W W W B G e e A A R MK W TN & R G M o W S me e W W

Conclusion: ®ore of the lroalment wag found superior ag far as
inrlcence over straw Fleld was conosrned,
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VI - A. Grain - Bitrogen conteot.

yitrogen contant of the groadin. a8 influsnced by the various
trentments e furndshed in Table VI » A

TADLE VI = Ae

W W W A W e W W W S G M A W S5 e A SR A B e M R M W M AR W N AR W e W e
Tresionte Hean velug Beble (41917
peroent

I N A R R T I I R I R I B T T T R

1. He ?"1 ?:”i .88
2 Ny Py Ky Teid
S ?31 ?Q; Kﬁ Tl
%o !‘51 ?G Kz 1e28
Go Wy Py Ky 1.23 - -
o 3:11 ?)1 Kg, ¥
K ‘?T P X@ 128
8. 1, By Ky 1053
9y 1, Py Ky 1e57

- WS AR ME 4 W we AN W A WA Y xR W M KR N MK SR WR M Wh ek e M e s eh a W W e W

Canajusicss wone pf the tremioentwes found signifliceaily

supepior o conbribubliog to the nitvogen cobeut of the graln.
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VT « B graln « Phosphoric meid sontent.

phosphorie acld confant of the grain as Influenced by the
wmricus trastosnts is fumished in fable Y1 » B

TAREE VI -0

M e W M W e W W W W M W R W W W A T W e W MK W W W M m e W

Trastuents st valuy Se e Culle
hmevmmne e eeercenanan
Be ty Py By D756
8 Wy Py Ky 0s778
Se Ny Py KQ G850
& ?#1 By ?"‘2 [+ i - -
8. Ny Pg ¥y 0,771
Ba Wy Py By 0770
T ¥ Py t:u G B08
8 ﬂ‘i By ﬁc 0,801
Se Hy Py By Q78S

G W an e N ar W WA T e e ek o @ W N E s N R e - W e W s W e e e
rnpelusion: rone of Lhe trontoant was found Bignificantly
sunarior lo contributing 10 the phosphorlo aeid content of

thae gralnde
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VI - O Oyain - potash gontent.

notash contant of the grsios o8 influsnged Ly the
varigus treatoants is furnished in Teble ¥I ~ .

TABLE VI = O

W W S SR AR M e B W W W W W WS e T W de e N W e W e A G m w w

Treptnents soan value B Ea CeDh
par cent
e w m e e a e e E N E N . W m e e
To Hy By Ey 1146
Be 14 Pg ¥y 14009
B¢ Hy Py Ky 14050
4 Wy Py Ky §4008
& fy By K’)} 1108 - -
8 ¥, Py Ky 1148
Fo Uy Py By 1185
e ¥y Py Ky 14048
Be B, Py By 0000
Canglusion: Yune of thy Lrostoent was found eignificantly

suparior in contzibuting to the petesh content of the grain.
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The scongul c o toopp 1 a ad a troatmant
£ furnishe in Ta.le [

TAJLZ VII
~reat. ont eron al T ol ~otal valus
ylald 91 of produce
P X t/Ac J e np
1 2 3 4 c
1 € 20 20 1750 81 oL Y 4w 4 4g
£0 40 20 1922 &7 (29 0% 08
5 €0 40 40 1658 2151 e €01 e 1 83
4 8 0 40 2.1 es (G eCc S 4 (o))
5 8 ©0 20 125 TaS £ 4 24
€ EC 20 40 20L T cc ) [N £
7T ¢ 0O 1921 kg O (*}) c?
g ¢ B 1780 [ ™ &0 o Q TAC 20
¢ L AU O 201 704 U €457 14 7 Lat 91
Bstes 100 k logra. strow s W22 m
? kllograag ra L O3
1 pyly = C70ap
11 Q s kO BL
conclusicn Troat.w ¢t © b wt £ 1Ib ¢l nd 20 lo rgd

2
hos givon tha 1 ortpro t of i &3 37Tnp whan comparsd

with tha gontrol
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CHAPTER ¥
DEFLUBLION ATD CONCLODTON

The prosont lnvestigation wag an abteept Lo study and
fing out effect of graded doges of B, and %0 over s bossl dese
gt 60 1be ¥ and five tons of furw Fad DEnUlR Dar aoré, on Lhg
wiald potantial of populer high fortiiity Iapl 0.7 of tno adras
Stats and L0 make o sultebls recomendation

mroapt for nitrogens dets o limitsd in pegord LU studisgs
in the belanoing of orosaey levela of Paly fnd By in gombinathions

Piald esperiaents were lakc out in tho Central oo,
serioultural Colloge and Besoaroh Institule, Colmbatora with ithrsg
lavels of Pyl e levals of X0, o baseld dressing of €0 1b. N
sud Flve tons of fors yord uanure DEr acrg.

e analrais of dora’ for the srain vield indicated that
thars 10 & positive response fov the €0 lbe #y O 1B Pl
B0 1 Tgl por aore treatment oul of the nine conolnatlonws, while |
othere were fouand 40 U9 on 4 pay with this and sous olhers inferiors
mlamilicsnt rosponses ware ool obsorved inm all the plant sheruociers
studiods The interastlion sfiect ales howsver Jdid not cous oul as
gienifiomnt An any of the charashberss These are dlscuscad
L@raunadorrs

1 punbher of tillera:

From e observabions roesorded on this fhetor {TaLle Tw-i)
3t wng found thel, though o dops of 60 Ibe. By ¥ lbe Pyl and
B0 Yoe B0 pevs the highest wean valuss for the tiller count, the
T
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responsg was not elgnificant for this choracter. Since the
production of tillers, a vegatative azpect, 16 solsly a functlion
of nitrogen snd the doss of this outrient velng uniform for all
trentrent osmbinetions it i probeole thed no sipnificsot varistion
wae obteprved bolwsen {roatmenis 88 Liller. production is poattivaly
influenced by niteogen (Herasizhacurthy, ot sl 1960).

e wwew )

ftowever, highly signilicant Incraase lu the production of
tillers ms bson noted in the first ateage L.od., 30 days phase
followgd by second and third respsctively {Table T ~ B}e This
oould be axpladned to by due to Lhe comosratively fsster rate of
tiller productlon durdng thz first siage, followed by ascond and
thirde In fact.at the gecond end third stafer, thers are sooe
prograssive loss of tne tillsre produceds

Tilieriny A5 seid Lo e clesely accocisted (o the vielding
eaprieity in cereals {Zonnet and woudworth, 16313 Avyanpor, 1830;
Bhnlotes 16473 Graphicus, 8t 81,1942 and Sikkar and Jelin, 1080].
Howsver, Engledew and Pemiah (1030) working on whent observed thet
payond o oritisal leveld tillering 4id not influence the yigld,
This i stiribated partly to the redueticn in populstion and the
progressive production ol sanller esrhesds by the late fommed
tiliers. HdB finding has vsen corroborated by survayya (1942}
and taninh (1848)s  In the present investisatioos alsp, tillering

woe not found affected by different trastaents.

Re pumver of Earheads;

A comparisan of the Influence of the truetuents (Table IT-A)



showed thal though the £ifth treatment vige, €0 lbw %, O 1be Py0g
and 20 1bs K0 per acrs has given numerical superlority over
others, It was not statistically slgnificent.

Howsver, in the study of the etages with regard w the
atove Tactor, it waw found that the geound stage 1.8., $0th day
was G1gnificently superior 1o Lhe third i.e., S0th days . This
émm 1o show Yhat there is b progressive Aova of a@m@&ﬁa‘ batwean
the second and third #tege thelr becoming ‘iﬁaﬁ%éﬁﬁm ,at the finpd
a&eﬁ%a; Taie could nore b explained Bs & result of physicel |
factors of exlranecus nuturs, than dus to say nutritional fusction

ar the treotments wers not found to have influonced the chorsclars
under gtudy at any slages

8. Yelght of Plant:

The helght of the plant {Table Iv=a) hea not been influsnced
slenificontly by any of the treatments, This could be explained
to ve due Lo the uniform doss of nitrogen and fars yerd senure

applieds

muby whon comporizont betwesn siepes wereyade {Tsble IVeB)y -
the sgoond stage ehowed significant superiority over the third and
Firats %m gess W show thol the mﬁmm have sitained {te asnninum
height by the 6OUE day compared o he S0th day stoge and lster
there was & progressive reduction in helght betwsen the 60th day .
and S0th days  Thie could be attribuisd to meturing, érying and
snourving of sarbsads et the final gtage.
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4. Vield of strow

Thiz factor alse has not besn positively influonced by
say of the trentuents{Table V). llowever, a sisnliicant positive
corredetion was obssrved between the grain yisld and otroaw yleld
as furnicthed in plate VITI. Tole finding 18 in support of the
snplication of optimum doses of nitrogen for the MLl benaficlel
axplioidation of the hiZh fertility strain usad 4o the preeont
triade

S, Chemionl analysis of grain:

chamiesl analyels of the grain for the malor nutrients,
nitrocon, phosphorous snd potash {Table Vied, Vi=D ang Vi=g)
showed that none of e Lrentments woe slgniflicantly superior in
contrituting bo the different netrient elescniss

8 Yiold of uraine

& study of the cozporative effecls of the varisus Lreate
mente on the yield of grain (Yable III-A) shows that the maximas
yield of $872 goms of frain per plot bhes Deon attribugled Lo
trontzent H0s 8 Ledey 86 Jbe 0y O 10w PpUp and 90 1be Yol par sors,
clozaly rollowed by treatment Nos C wiih an yi=ld of BOLE go. of
graing per plot, the treatmsnt beipg €0 1bs %, 20 low Pgly and
10 Lo Eo0 por acre. The superiority of treatuenit “o. & le
stetisticnlly sirnificont. It is nlee ooticed that eix other
trentumis ne shown in the teblss werg on par with trealmnt
Nosl Laee, G0 Ie %y O 1be 305 And 00 1be kuG per acro.

v
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fitrope

Several experimants sonductad in fagl heve conolnsively
ghown that e orop had 4 pepitive rosponsa Lo nitrogen when
soplisd oy g ntriont.  Sanyasiraju {1902) recorded respongo in
ragi of Colmiators o spalliomtione of nitrgen. srasivhasurdhy
{1R482] nse reportsd & progressive incpesse in yisld for irvigoted
Fagzl for nitroyon lavels of unie 5 1l per a6eoe

gince the wvariety of fagl used in the present investigmiion,
Coe T4 was & recopnised high fortdlity stratn and the findings of
rarunskara shetty (1961} sad Pangenathan (1962) weres in favour of
Bigher dosss of nitrogen, ihe econoomiv dose of 80 lb. wes aoplied,
The vagetative perforzence of thg orop o5 agen frog the toblas
have besn Justifiably favourable Loy this level of Yy

PhoSyhoPous

The 2R troalaent conbination L.ge, G0 0. 8y © 1be Pg0y
and 20 L KaO (Table T-I-4) hne emergsd a8 tae moatl superior with
7 prain vield of 0ERY o por plol (BIBS Bp = 4675 1b. por ogrel
In other woerds, spplicitlions of ?ﬁaﬁ at B lo. ond 40 loe per scre
Sn giffarent trestupnte hove not favourasly contribuiod Lo noresced
graln yields. Trom 8 sty of the affact of Pyl at the abdve
levels, 1t goes 1o prove thet al higher levels than © 1be PuDps
there hoa even lwes a Gepression of grailn yleld, trestuent ¥Ho. 8
with 20 lbe ®p0p Yielding 7626 £9.,trastzent o § with 4C Ibe Po0p
viniding B732 &3 por nlot,
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Thare sre seviral experizental evidonces Lo prove ths
partial or tetal lusk of respiioe 40 Pl fertdlizetion,
Stewart {1v47) oboerved ihal rousro s teperiodnts of broadonst
dpgoelings of phosphmte fortilizers in pics bave falled 4o show o
rosponge in Flelds  panse gt ol.(1967) ouosrved that thers vep
1ittle or no rosponne Lo phedprorass singly or in coupinaiicn
with nitpegen o lingesd in MY Lrialo.

faln (1050) stated tnel ibo rosponse 0 Pl wes oiimilicsnt
in ved soile low in Du0p, but theve wes Little resposse in alluvial
aeile, higher In Puln.  Teklllem, &hlojine end Roono ( Tnh )
ouprosond Lhe Spindon LhsY Inureased Poly ¥0te accelerated tillering
but inhibiled poanicls growbne Raghavan{ 1850) reported the non
roepanes of sholam 0 PO, spplicetion, waille aye [1958) ohewrved
goprtein retarding affect for the nulriant i the yleld uf ereln

and gtyew in cbolam.

anpladoite st ok me quotald by Ignatis?y ond Pepe (1040
rosoprted that i6 India, where willote are sost succesafully mrown
an 88 blask £0lin, [ave the prostout rosponsse Lo nityopon, Lat

phosphorous bad 1iMLio efvoct.

wAtn the wales of the awilsble Pyoy In She opll in which
the presend dnveclizstdion has woun egaduoleds otending at Q0807
pervent, which eould to slacesd @0 high and the tWisl 0y supplied
shyouch bae fatn yord aanro chowios D.38 parcent on analvals,
eotiunind at 4280 1o por 20rey 36 Lo roasoonile o conelude thet
galrlriant avallsble Pl neo Goun provided in ﬂza' Inveatigation,
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BYGR N RS @ 4le Paly m‘“&&ﬁw“ﬁm goubinations ALl other W@%&w
ment somt m%%@% wm;z hidgher ;wwiﬂ of %«ﬁg m@ probably,
%%:ﬁ@mf@m failed 1o ﬁ&f&ﬁiﬁ'&%@iﬁ influsnce the vielde

?‘%‘m indioations of the prosent Lindings when viewed 1n

m@ mgm @f g » i‘){ gtatus in the black ﬁai‘% %ﬁﬁ Lhe @zgm%%y
8f Pellp @zsmmm tﬁxz@m@& the fary ﬁmﬁ @%m&z‘@ thus gives a. ::yl@&m?
ik for mﬁ nawm% & mﬁ&mﬁﬁ@ to ohdw B iﬁm%:
o3 ?@%ﬁ:&@*"mt "%@ﬁ mﬁm ﬁ%@’%& L @@m*ﬁw@mﬁ m@m*&@smm&
ﬁ%%&%ﬁ@iﬁ'ﬁ% affact

of ?ﬁ i? on the ﬁ?mm ;mm, This trend agnin 18 in &ﬁ@giﬁ% with
| on 6F m&zﬁmi (1901} who roporte &

ploture of & ’t‘ &

‘evidence in. mgp@% of the 1:%%3 of mg@gww i

o that excess of phosphates

SO =;'%¢ raguired by the orop cometiosy

sver the |

depressei orep.

winlise

: Biva on dend @é” opinion %mz% Laen
to the @Eﬁ@% t%;;a Eﬁﬁiﬁ@ BOLLS were g;mam%v &;;«mmfﬁg SBREL L

' U Liod wﬁ.m p@m&% imﬁ&ﬁ?ﬁm Joghl ﬁmi ghe L&fgm‘;, 1688)«
Ghose, Ghatps and Sutrazenien (19€0) staled that mmﬁm fﬁ%%:%lﬁ.ﬁ
2ars mw& gzm@mm @&vm ne response mm% in piber.

In this wﬁ"ﬁfﬁ&‘%&%‘" tions 70 ibs of LA in sombinstion with
€ lbe ¥ per Bere, ?ﬁm recorded the highest grein yield
{5188 vg & é&?i‘% 3,%;»., our Gorels  Rorris {1905} reviewing on ﬁ‘m
Wmmm% mméz:*im Plote Bt Colmbatore rgported that the adaition
~of g@mﬁ %z% had no coneistent erfect in the osse of cholaw or

wheot, but hes weterially ineressed vields of ' Bnghy toth in grain
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end obtraw, thowrb the chomical snalysis indiceted that ihe aeil
was slrendy well supplied siih availadis potashs  viswanedh {1831)
aleo roported the tenaficial erffocts of potash in increusing the
prasn yield dn Pagis

The tread In yisld & Influoneed Ly Fo0 along end in
comblnation with three lewsls of 1,0 sre dlecusssd belows

A Taking the P, level, the ylelde with graded deses of K0
are givan as followas

K@ - I g5
'i:‘ﬂ, 1‘:1 - WEE2 o
ﬁe - BAGT pwe

In Py and ﬂ:@ ohove, as outpub of 8307 gov oFf grain yield
por plot 1o olesrved.  w¥hen the level of Yyd wae raised to 2G 1b.
por acre the hishest yiold was oblsined.  fub further raleing of
the loval of B0 o 40 1os por scre svess Lo hove hou & depresning
effept thowsh ihe yield ls elighily higher then no Ep0 treatasnt.
panse st 8l (i948) reporiad a depresoing effoct of T,0 &t 0 b
poar sora & obmerved In g old series of Perwsnent unurials af
Colwbatore.  Shallerly, Ducey end Des {1861) reported depréesion of
yield of higher levels of %.0 spplicstion.

Thus trestuent J0o' S Ledsy 66 1be B © 1be Pyly and
20 1b. €50 18 found to be the outstanding cembivailon lo pregence
of & bass) dressing of Five tong of fars yard manure. pollsstion
of the sbove dose Of fertllizers without the basel drsszing of fare
yard manure would deplete Lop PG, cantent of the soll to e



.

precerictoly low levsl with edverce after effects in s fow years,
gelots (9081} stresséinz woon this faots nolntéd out thet i wee
not ‘M&Mﬁ ;@ﬁ%w}ﬁ te drew the eohelus im vt there wes no nesd
to apoly 8 plant mw%m% i b dig m& ahow & UPoy rotnOnESs
g meﬁ ?ﬁ-&*}im fi%@} pointed m& %&& ﬁw aﬁ&@;ﬁﬁ% oy

Smmadiate mgx;:smm Ly phosphorous am%m not %mww&* gﬁw@am@@
mﬁ addi m 4 %i" t%zies i

artant @@m’iw&, :m &zw %ﬁ@ﬁwﬁkw ;;mﬁrw%

e r@%@&wﬁ ﬁ&g}@lmﬁmﬁm of nitrogen %1@% mmm *"&@%ﬁw %&gr&%&%\
;mﬁﬂgﬁam ﬁaﬁ@i@my m@ mﬁ.ﬂmﬁa&m tiere may be Gore T %0 the
04l resulting fyem such proagtioss mese findinge have 0 be
kept ‘4o mind and the bassl dressing found suitable in tals
mﬁ@%ﬁ@ﬁ%ﬁ;m&iﬁm o b @&iﬁmn&ﬁg

8 Tolting the p, leval, the ylolds
glven as followsy

 graded dbses of Ha0 are

N g;-% - ?%é%éﬁ 2

m Pys @b Ko Latiey. i1 ma f@?@ﬁﬁﬁm‘?@ of mediua lovels of
Pply whia, G0 mm peT Bore mfﬁ ot @ 1be %ﬁz; Tower yisldy ware
ﬁ*%&iﬁ%@s %@n the: lovels of ?@Q alao wag mﬁm&i to malive
Lelsy ?%3 ,1. par mx@@ the lowest yield in the m@m ;«aﬁww@ mm _
B m'&w%, of only 7898 f;m* graine wes recordeds  Alyar i%%&% 3 v'
ShEns vad. am&:&m deprassions in gmm when voth g'z@@% mé 3 ﬁé} o
ey Wiﬁ%ﬁ Looethey. ﬁ@wmm a furthey mﬁzm&ém ﬁﬁf Epld
10 40 lbe DeT BOYY S98u to ’*m% vhown &3&%&2‘ affect, m’%ziﬁ boling
the gmmﬁ. bast of all the a&@%&:&mﬁmﬁm ?E‘huﬁ it iz seon ihat




whie

for fair responoe to Kx0y 8t higher lovele of Palys the Kol
loveln have Lo 1@ porportionately raiaeds

& Toking the P, lavel, the yislde with graded dozes of Eg0
are given 28 Tollows:

K’Q - B732 e
?3 i’,’,,‘ o 6547 gne
¥ 2 - G468 ghe

At the highest levels of Dylly the responsa 1o Kp0 takes
a dirferent pottern. AL Lho lovel of 40 1b. Po0, pOT GOres
O 1oe Fo0 hes returded bicher yields thon 20 Ibe or 40 1b. per
aoras thus showing that 1,0 »t any level in coubination with
40 1w vl gave enly rediced whald., Cogblnotions of highor
levwels of ¥g0 with the hignost lovel of Pale s ghown depragsion
o yield in this iovestiration.

Taking, the overall ploture, the pesitive rogponse showm
to 20 10, doua of K0 per acre cun b explained se due Lo proper
utilisation of the supplied nutyionts The blach e0il) iz reputedly
rich in total potassiom content af shown in the analysie dat.is
nowsvar, it ie oboervad thot {nie quantity fe nat in an avallable
ptate, THio could poscinly be dua te the veryr high calelun
saturation mc’: the subsejuont depressing effsct of celelum on the
potaseiua avallability in black soils {(Chinnadurai, 15€1).

russel (1858) stated that under low nitrogen and phosphorous
supply, the potassium supply in the soll way v adequote bt
mocones inadequato if they are ingreaseds Jeopb (1988) repertad



wfilm

that mogh of the craps of lale, show s8lzns of potash deficiency,
due L0 the above ressinsg, though potesh is availenls in Indlan
#0llae

conaidering e various interaciions of Palg and 5’3‘«'3 found
in the inwastigotion, 1t is brosdly obeerved thatl thers sppoars Lo
oxist & gumntitative relationship belWsen POy @l Ka0 Zor thelr
optiowy wutilization.

Taking the supnly of Pyl antd Ko0 through fat yard sapure
into congideration, the basal epplication of the quantity utilised
in this fnvestigation suoplies mboub 4% b Poly and 26 Ik K0
per sore s the ssmle on analysls gave Q.08 persent PO ang
Teft™ plresat ¥pls

Henca the Py0s/",0 ¥atlisc dn the gl ferent coublnutions

i &8 followsy

?ﬁaﬁ H KEQ

Kﬁ 4% 28 f?v?ﬂ’)

?25: 43 3 856 {13143}

% 63 3 B5 {3eH1))
;’.‘ )‘21 [+ r 4D {ia‘l—ﬁs)

¥, 65 ¢ 8% ( 1:1)

L B3 3 2% (Seds1)
Py ¥y 63 & 48 (1831} -

?‘g 86 3 B8 {1231}
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T4 will e clenr frow the above thet the 1:1 ratic of
Poly, te K0 bes glven the maximes yield ond taerafore a balsnaing
of the two nutvients wheblher given a2 o basal droseing in the
formm of farm yrrd gonurd, or through fertilirers is indloated

Foonomics of fertilization:

Table VIT provides the sconoeics of gradn and stravw yield
sorpared between tronbsents, the profil or loss having baen
ealoulstad on the brels of ylalid per asre. Pvalustion for the
ya.lua of nitrogen amd Carm yard manura have not besn token into
consideration a8 1L 1& common for all trsatwentss  Treatusmt
Hoe 7 with €0 1bs ¥, © b PO and O 1iw K0 per aare hme Dasn
Lakeh as the buase 101 CTpPArisons

ot gvalupbion of the sconewios of Lrustsents, AL was
found thet trenlment ¥oe b with G0 1Ibe N, © 1be Pplp ang
£0 L Ko per 8ore wes Fianifieantly cutatanding with a profit
of e 83337 followed by treatment Hood witin €0 1lbs % 80 1be Ppiy
and 40 1. ¥,0 poer aore wilh & profit of . J0LTG.

Lrd tn oxder 16 trembuent So. @ with €0 Mb. w, 40 1D a0
and € 1be ¥y0 per acre, with & profit of & 15304 The reet of
tho five trastmants have resulted in verying degress of losess
pamared 1o $he baes, the highest losg of R 08.45 having been
peoordad by tremloont 2o. 1 with €0 1be ¥, 20 1. Py and
20 1be Ez0 por aoxg, closely folliwed by trestwent Mo & with
60 1o My 80 1bw Pplly and O I0e KpO per Bore the loss sustelined
vging foe 71007



The aconomics ¥f the varicus {yestoante s provided
Hereunder:

Traatugnt profit/inee

o ?3‘!}

g B0 r W (=} 80 =« &b

s A0 3 80 (=) 86 <« &4

3 4G ¢ &0 (=) 30 = &

1 &0
&0
@
4o €0 ¢ D11 40 =} & = 78
&
€0
€0

P &

»
L)

Be : 80 g 20 {(+}) & -~ B
= 3 BO g &0 (+} % - %8
Te 82:r 0 U {Control) -

. 80 53 0 O {=} 71 =~ &
Ge GO 1 Q0 3 © {+} 18 04

¥

tug-ebising the above discussion Coe 7 Tagl & found
uw rospond besh 16 o dose of 6F 1o 1 © Ibe Pu0y and 00 1 K0
ovey & basal dresolng of five tona o7 fers yurd stnure which
supplios enough Pa0, and B0 to glve an ultimate 1:1 ratle of
B and ¥ ngpily to the grip.



CHAPTERL VI
SRIARY

wito a visw L0 otudy the effeot of graded doses of Dly

and Ky on the yield patential of popular hish feriility fegls
strain fo. 7, Ji0ld sxperiosat woes ladd oubt in the Central Parm,
Apriculiural collsgs and hegswrch Tnutitute, Coiavatore during
1968«68 (Fabroary =) i..  Thres levels of B0y, and X0 6t 0 1o,
B0 los and 40 lbe alone and in oombinetion with one levwsl of

itrogen gt €0 lue ovar & Dosal drazsing of Tive tons of foarm
yord genure wers the trsatoenie asdopted Jor the investlgatlone
The farm yard Seure wRs found by snelvsis 1o have 0438 percont
Pl and 0,02 poreunt Ka0 supplying 43 1be 9f PpO, ond 28 1b,
of K§£} DOr BLIE.

& mpugdng, of 6% x €% as per established findings was
soleelads

Plant cheraciers such a2 numbter of $illers, helibil, mmvor
of leaves, numer of eerhesds, léngth of ssrlwseds, welghi of
eurhends, weisnl of gratnh and welght ¢f Strow wero TEoordads
pelscted charascters wore statistically soalveed snd tos foliowing
concluglons wore drawn.

1. {&) the sunboer of tillere wag not fouwnd influsnced
etgniricantly by any of bLho tresinent whon conparss belween
thenenlvosy

{b) production of tillers was found 0 be significently
highest al the 30th day atege of growih than the €0th end S0th.
The GOLh dsy (third stegs] showsd & downwnrd trand is ths preductic



'&n
of tillers, when eompured do the (0th Jday {snound stagel.

g {a) N0 single trosisent whe found L0 00 ouperlor over
the others fo sordributing to the nuster of SsrhenGe.

th) pebwaon the €Oh Jdoy and ihe BOLL day, the Dovser
wae Bisnifidnally auporior For the nhova Fantay.

3 {n) ploct height wes net significantly influwmcsd Ly
any 6f the trentzanlos

(L) 10 B0%h day soowad oignificant ingresss in plant
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16, any lctelencing of the above ratic showe trendo
towseds deprosaion in the yield of prain.
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GRAIN YIELD
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MEAN GRAIN YIELD COMPARISON

PLATE N2VII

P K
o

N\
e0 O

O- CONTROL —

Xt

In 60
Q
N6
“3
<« &0
zq
xQ
0 °%
o
Zg
n.v 1 1 ) | ! ) ] 1 ¢ 1 L | i 1 1
7y} - = 10 (o] Q 7o)
2 d a ~ 2 0 « g

31OV 34 O NI ISVIHINI Tuov H3d NI NOILINTIY




PLATS VIIT Regression of Orain yield (¥) on straw yiald (X)



(Y) GRAN PER PLOT

PLATE N2V
REGRESSION OF GRAIN YIELD(Y) ON STRAW YIELD (X)
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LOSS IN RUPEES

PROFIT IN RUPEES
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