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mm it fi Un^km# Ummm§, %mmBm im f j.«.|i wltli

fi teg l/te wi® Sift MtfB'Ifieaisi* -tasia#i^©a ©©€• liuts ClWf)

itmiW ftiftise #f t©i -te ©iftdgtft «ltM aai'

pte'gptotKttt p©ttsii« m& fisiisi tfeet smM fl#E4 tae^ias-ei

Memmm &mm^& Gswsa- ®a4' m$mBmu

gittiiet #a t» tMfesintial Mmwmm #1

•iaifi®i©^jr t@ t&ml4 m Bmiy loss aat fonai: .,

tlitt tfite mi: -api/lifi sitogi-a tmm Wm f§ &#te

itti yltM #f Is#® 1.*©5 t# 1#f1

$mm&m ©i tf jrafe# teteaatt fteMs*. "laetefat ^

tfet -of 40^-&g' 'S' «t9i

yisM -@1 It^a M§ t@; -teg/te- iat#s®@Qi;.#att ©f

I «pplitaiiitt«s. &ata llfff) stuittl- %m MMpmrn #f Iwo. ^

s^mim' 9t mp$.w IsmM #f aitf^ita^w

mM. -imM ffest mmMMm m$ Mti» tio 'lioits o#

nittigia#, ' ,. - " •

8ti@iii@flcl« Q»i: iteiilaf-. ClWf) ttet tie^ae® M

MMmmm fa»4®tj isfaafettl-aa^l" i© iemuSms! agflicQfeieB s«€

iTOtii t&ei 10 &§; 6l%iroi#a-##» «a® ©ptiasae #ttiag

Mffetj? fMM*. ttfff) tif©srtei' tfeef ©f

alitegta: ' ^q4© yl©.l.i ©f Ssyas 'msi Be©

|l97f) immm&, '$m gMM. .tapt-wltfe lse»as©a



=#
• M a

1
©

•'
S

i-
-'

w % n

I
.

¥
»

m

*
f

«••
g

,
m 1*

5!
.

m s n
>

e
l'

&

•«4
•

©

f
fi

t-

0
.

®

•# #• i t •t 1
^

:
m

'•
# t .t

^
«

t

Q

m

•#
« -»

e«
if

c

©
.

«
t-

-m

©
•

m m m Q

i' ©
s

m m •c
t- f p
*

s f^
.

I-
¥

IS
.

*&
•f

^
0 m

•Q
m

-
m

-B
^

m
m

&
0

m e
f

.©
'©

•
m

M
s

lif
e,

s
,

m m 'I
f

o
-

l
i s 1 •a & M @ S
i

©
»:

14
*

c
t

©

•m
^ -i

<
t

g
m

0 m m
'

;B
f-

I
f

M # m

m
t

t
^

m e
fi S
'

m
-

le
s. E •i
f-

•I
S

«
»

•
# .f

e

•If
f

© ,,
lr

lt
'

®
-

«*
•

•I
t

•©
.

M
.

•m ©•
•

p
»

'

©• m ,«

#
«

©
@

&
"# m

-

•&
• M ib
.

I
P

H
-

"
»

m
m

m
-i

rf
.

m
55

«
&

♦
#
-

W i ©
•
w

CS
f

«
fi

tt

§ w |A S !?
> s &
•

® m ©
•

e
f

& #
•

14
*

1 &
.

m P
F

.«
f"

•w M
-

S
-

s
s 61
:

®
-

p
»

»
!•

'

,g
f

,t
o

•
-
ir

t.

'^
-

t* m m
.

S
t

1
^

.

S
'

«4
;

•

0 •m

1 •e
t IS l«
l&

'

-g
S"

*
4

'

»
•

&

,g «
#

t*

a

«
t-

«
•a

O
'

s
-

.© •*s
s=

eS
"

©
•

•©
'

.fr
S.

:

0 m

•&
••

m M #• •«

S t
«

r

§
•

m
,

m

•li
®

•&
^

m ©
»

"•
iS

t

•©
©

•©
•

1 1
•

'1 a #
-

&

fi
t

''«
4

*

m m
-

1 _0
'

f
it

•
@

-

m IS P
-

«
&

m
.

%
s.

#
'

m & i#
S'

&

B
m

m
©

©
„

0 @
«&

§•
s

o

:«
•

§
«

•
O S s

0
-

V
-
m •m

.#
•

m
m

-
m

.&
•

m
.

#
&

-m
.

M
:

•&
-

t m .e
s>

W
M

:

•*

s a g © •ia
>

m

:l
*

a N
i

a m
.

•a & if
Sf

.
•ig

f' s #

© S «
f

®

1 r f m s
r

e
s

f
f •@ "»

•
® K

f

•®
.

&



12

•• fsista If ClfS©). immi- ttoat tlif wi yisM pm- .

plaat ia 82 eeiss# mltlmm was pesitlfilj' e#ti©lsij@a

amafeet ©f ©apsalfgf 'teeetes fj?©a flsfife asi 1009

wtght-s ta%& tes:f*|i€ias.t..#saljs4s sta## tMt espsmi# pet

pliatf 100§ ifftgfatf: iiiiffitey ©f 4ay6".^©tmli^ei i©« 50?l

flo^^iag mei fMnasy f#t plamfe feai Mffe itoet

eff«©t « Mti fi| g^# ClfSI:) fomsi tliat .fi^M ©f

sefiapB tmitif«» ^as iaeitsse# iy isssitiisg mMrngm mtm

iwm Bern t@ ^ ^ #§ Ig/lt asi mm tmitms' iae^eeeei

liy aiiiofs fteafli#«s aai f©%aseJ« mtms »lttli iiitf©g®a<»

l!a» Cifii) tfcat gislia fttli. ©f geffleift^ 'CeagfebafiMS

Malttiel »• siialfitaeily ieeseae@4 witfe iofseesea

tf !• §i»i|s,. C1'9®i) aJs© tfest iiiti»©i|ea "spplioatl.#®

stgftifieaat iee»we is s®«i yitli*- JalflBie^atetty •

CifSf) sigBt^ieaat ia©'«»a:ii« la fieM .in# -t© •

ateogen. tad fii©sffees^me •affMe-ifleft#

fesaiiiaaf' (1f7%) ©Mtwtcl tist att-ssgea apiAiea-

ti©a laefiaeei the ..#il mu^m^ ©ifBifiea-titJf up m tg/lia'

®ai h%ghm t©s#g tfe© ^1% gl* •

C19?^.) ©festtvtti %imt suii sesasss mm sig.s4fiss,a1ilf

iallaeneei %w aitf^gia s,fpliea'^i©a#- sst^naai'Qfaaa Clf?8).
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Imtii: wmm& liigtei

mi%k tl# applteati^a tf 3f teg S/tee i«,a©8' Cl9ff) setietfl- as

iaefsss# ••£» «t®i s-il e®atsfl% '©f stf# witfe iaerta'Sfi afgliea* ^

'tim 0| sit^egta* .¥4» .a6i ftfjia «tfortsil tlaat

%mmmwM mm ef alts#gts s«»# t® J§ kg aai so tg/te

^©. aiisfeiti bsi m #ffiet m gff# #il BMgh asi- "

fijgiif Clfytl s-tttiift th# #f -aitrngfo m til «©at®f5t- -©I

fef@fia ©©fisB sfti f0!i»t ttet o I iaesegssi" % iW

^aSf -®f sitsacpii •%ttt te£e#s©a fey biglies £at0i C^-S *^9 kg

l/fefl|* -isQ# fftpetiti tlMt tfa©' ©ii mM i^©%#la ooalest

&i miilmm «l%t4 ia$.»eag$ is leirs-l #i I' up to

1C» isg M/Mm- &mli& Uml t0ffs^t;e« ttet tfeftt mm

eigsifi€aat Iseuuas:® 1b #11' mmm% mlth appli#i sitsdiea# • ,.•

tlfif) mlm tfeat %iit£f wss iigslli.'^

©safe iaesfa&t ia oil in# te sfpllei siti-#ifeis».

le#ex'tiag t# llsmtf® m$- Qkm&hmwy Clf?^5 la Btsssfiilisa

fl0©a fleia mil Mm mitaefea sppitaatfem ti©

t^teia is igaaiasi®* Mi®toil ^ CtffS)

Ptmiiii tftt ©Isitml. €tap©ti-ti®i3, ami em&

8fgatt«ii a:0 affeetei % utt^ogsB aei lemai tlisi s@#d-

'fMs If aiSsegesi ap#liea-ti®tt#, CIW®)



m i» S' asi i siittifeMii %%%

emi ©f .loiliriiBal. p»®t®is aala©- stii witli

ia^stssti #i ©pfli^cl atttog^tt is; sesiraisii S€ti«.

\ inn) th® ©f mrni'^
I

ti#a m' ittsiitfjiit© #toyiil»f4@%i.i3e oi ©stis ©f sat?

CBiaatiga aegsgg.) saS imaA lliat Bitteg®® feiftillaatiQa

Ii|?4i •©•QSteat i«Jiig tti® satB -grQiitfe stag© .aai

itsiifi iaiifstiii aitsoffa anttitleia slgsilf1*

©asllf ©'liaBgii ;9©S.i empmt^lm earlgr stages of

mm iit iltiF©gea applieatloii i'S'̂ mlfeecl ia a

M0ms mmsBM wi t#totie §iia Eia©li©' aeii fciife a leii ©lie

aoii- e©f|ttat#_ -itilaltti C'lf®)' tlaat p^Qteis -eisafeeiit

m ©setati i»ai.B,s iiapiwti witfe nmmgm ©pplieatido, itelfet
. 1

sai. Kfiiit^® ("ffSil foiiai tligt i,s®stag8i ieial of aittegta
fit# pggi#iii ism 39m$% is ©kite

gimstaM* Sisgfe aai mm$B C198^) gei«ft0fl t1sat ni%»iOT

spplMati#s Iai«a-s@c1' fsefttia ^©steali ia gs^tmdaat*-

l^eo^tiag fe@ ©;i^i|e l@i?i C198f) .ol..te©gs^ gpplieeti©! iiaertas®^

tli©- pmt&tn eonttst @i sefaat se^i asi Mgfe pseteia

WBO mmM&BKl % Mgtiist l@wl ®|- alsgQggs^-

Ifjggt ©f litj?ftg#ii ea the. ..Ceot-ia.fe aai lyri.take 'ilatgiQats*

fis-,asa- feima .ttiat ioei?eaelsi tlie ffafe ©f

aift^ogsa -aptllc-otisii £mm mm& 5© aai 6© kg/bi. faiisl;a»a
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m&i Mttwits «si. «ftit# #f t#tal .ia4i»g#a„.
I

St$ii»o3. e»i,Eaa^a^ Slag& <1W9) itirfie#'fefct: effect ©C sittof^a'

t«f#Xs m t&f nilregeiif p̂t^epbof-iiS' eai potasfei aptal^i- ©f tafi

aa# feaii tMt -tl#- sittog^a :S»t-

ec^afeeat aaa tirtals#» -Jdlwkh tt »!» CW©-) - •

tiiit' aMt'#g«i/ipfM«stloii' ©l®i|J4,§aat% fafltteaeei %M

<i©aceGtratleia ani mptste©' (kg/to)' #|'

4e«osdiisg t© U%^Aj mM .teayisEsao p9835'

Stt-fEa-itt fsitt M' aai tte attt^ieat

i« &M plaat past© tae.fsasea tjatil

ils m&k&- afltt S'^iag, foll©®©^ ,% i3?a€tial ietwese

«f .altsoges fn&m l©s-it ttg®

.g:Bi,- t# f%f p@as i«i?inf: fM f&aifi-. tte

multitel: #:©at:t«totiw te t&t- Ifsw »«• iigte#;tto ffei •

pf©£ted ©Eifei^ai feosuestotiM tli# pmioM§^ '

laiiltating ftet tM.'awfetStat mrn^m M mm tiaa

. m4^ j|, uptate

al isemaaottf? esijp #ai it mms iitlte. tit .tppli^atito ,©f •

.1# %ats| vitfi-sisg tai t^t steeiaiBg ae- ii

sitrogea applied 30 iai'i-sft#t .plaatiag*-/ -'tlarila •,Sitt -Cifif), "

t&at ai^m0m sSiaifittBtlf iaasfatfi

%» uptake a;l| stagt ©t; %©tli. |s -,

«»i t^ais fittd %h@ Mgfesst «»«©# iiftak® wm &&m %iih

ogta ip'-atntaiei:.#.
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"Msfeiift l$m% ©« mm- mghem-rnim.

tfes iita^ '©f fsMMtsateatty ClSiS). aM@

m$mmi ^iiaf lit iwpfes&i wm ^mrnmrn w appilta*^
•Mwm m »it ii

#^ieina«s. Bhm -ttei fi^sptestts tea ais# a

ililtt ili plsiitsesises ^^* Ciffil'to®® .^feat

fl.si#B®at «t iai^siii flaftt Mt§h% 4a m^Brnm*

==-|iste«'t|.-,ii* i w^mt .telfti® mmemrni wttii
,4-twat ,t2- 1ft sal»: iateaa .^t

CfffSl Mial itif swates?'tewlies f@» plm%

is .i:®iil#Bit iiitli nf f iiaspte»«s»^

4st®«iiiig t# i| M*'Clt^) tte. tet® m '

flitiftomi# ©f flaat ia a©isffl^*

ioairsa mi ©besftti tfeai ^ke mmm-

rnm" €b»®i€aS. ta,,-©iiii aiffettst _ ^

^©©Maatltas ^ pMnph^mB teeftssti tfe «f

®i.tBi; sai- m Bmmm ftoteA. mmism. ^ CiSfS)

tis% #t 19 .plet®4 ®l@ag wl%fe

•ifsi ® it 0m m&Um

m (Ifff) mmmm€ t'fest m^tm wbb hlgbmn

wmu i© kg: 4a wmmmmrnu m&€ '

Cirep«tfi tbit t^#effe©M0 -iifftlfi %% Msi 2 fe© ^ m •
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fst 1i0t met§h% tfe© BmM fitli -©f

sfsamiM#' #!©« a^tleti gigaifieaat

wmk t p» Bm$ m&t§ht m Mmmm^

Misst M .m&mMmm m- S&m. tiMM* ;.

aii stttasf»ii Clfit) tmsmmi' mmwirnm ttisi's îs

^fiast» m 'leas .etti -iai imBi «S0 »t atiefa

m'Sprnm^ t& phmwMwm wltli .ttsptet ff yi&M*

§m$ md 3!mMm (f03) fwrni tfeat yt@l4 wm M.Qhm wttfe

f# 4.a l&gfti s@s»Qa ia s#s®ibsbi» i©tia

ip©laMi it«i .yl#M mm ki$kmt fdlsfe tt feg

<1#^% t/lw)* •Slagb. aai ka.i»lisi {19^) ifsltai i?@sf©s8,t

,«! taiMti s@«sTO» is lBmX& aoS fesBi tb»%

©i pt feg $a©as wiili attyosta

irlfM iwm ie/lisi t© #1f tg/te« M C1W§)

tiit ©f f lissfteise steg witb 'ni%:mgm at tw© ©t •

ttee itaf. :st®gt #f rnmmim 'mm -fets^set, sw»ge fi«M#

«fe@miter Clfffl osttesi t ©©i yltM •#! totga^t^d ĝ^^^ssiawt

W-€ ««# witfe m k$ tmrn wMA |© kg

Gmrnm mmrnmi ttost ^applfeatoa «f ®

, tf tei/h# aitsg witli aii»i«s f©%ss& ia^€- t&e felgl@tt see.4

fi#M #f 'f«#% t/&0 is fitfiSfflt* StsiiSMfife# C1976> attisti t&st

atpltotssa M' ^ pMs§Mmm gsm t&t M-giest 8®ei
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fleM 'Of t/toi itt issiaia* mm^hm m& Ow©a <19fS) ^

fdissi tti»« •tpf%m it©iiaiaiife loe«t«eaa

•p©i: y£#M ft©'® Qwf$ •% isitfe'a# fb#spte»®© t®' a*f f with IpO Ig,.

aat a # ml$h fiii kg# .' •StsaaSyatt «»# Annaaelialss (IW®) •

«»t ei«« ap5lie«ttea of 35 68 giagtlly

"vaMtty W»| g®w fe^lgtesli Mtttiiag t# i^Biefealsa,

d-M M&mbm C1fff> Mmd%mm et©p m tesftasf t#

©ftlt«'@tt©a sf m-rn^ W 1^ %%-»• 66asas«»®f tai lias®
«ffl4^atio8 ©i sl^^ag, with aitt^ta

©si fotassiwa- ®a© ftafitaW® in tto® east ©f ral Cl^seic.a

|^|§§)e Ia©lii.f«i #i fl# Cl-979) ttel •average @e@.i

•yie-M @f 4©f kf/te fia© @Maiae4 ®lt& m kg pb©8pfe©;^ti® i'a
' >

siga® ©0®fa^ii %® S2.#5' l«g imtilizes* mmm <1f79)

tfcis stsff^eie #f ftv« &pmM$ t© iifle^tat?

t^ml& ©I |>tosp'b®«ia aai,tlist ®asi»ia jieii

. ww otetalaei witfc «6it. pte^|A@i?iig p#if- i©etag®« Sadasaa^aa

®ai, iaeiitet ilWf) tutuaetti^ tet Bm4 yitli ©f e@@eiiiti!B,

.¥asi«% l6f»feii1Lat*i: ia sti tots §©13. wm sigaifieaBtJ#

pfaosfktris apf||«stt®s ®t- tte ssfee. of '© •. feg/te-*

alC't9?^t.|. feung spplieatisa ffeosfMrnia at tto

fst« ©f kgi%»- tae#f#0«i es«t fMM «f imafiowt# .Fat,#! •

• ii$W} tfm% mm^mrn gtw sigaifieastlf lilgfeet

eeei' field witli, -f©- &g #g©p/lis» laitl ff .j|.» (ifSI)
•#mt ttet fieli tf mmmm ««lfeiwe was- ineseaeed %
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tit- M at- fiif, &f ^ feg/te#

SMsl&t «ai tli©t -tie ptofteas

" ..piastE gt^ttalasi tfl!-- sppllti ftesfbtisias- «at

4ptta»»t^, -siii mm s

2^*38 #• -i*it ^ fSt B*?3 t/to

witte is#55- ^ -&m Emm Cifii) mmmm mm-

mf iitip.t ti'Miifii? pteaflis^- ©ni^iSp- feg

ateopfeos/fen stti if if#: liS-eisi iff

t» $Mmm*- j| ji#. CWil) tfest appitea-*

©f ;itaasi#a;|« -ptespbate XmrnrnM^l eoctS • ' -

Bmi (i$W) p^B^m m^- t%sf.applitatloa

M pkm§kmm st,g»ifi««fitlr ^-fea @@^<8 ya:©li* ^ ^ -

Iffgefe ef gtoepfipriia oa

•Oi,i ' •.. ,

8t9#SS.Sl.*' WiQJ »ff#fl0€ tiat ŝpfitotisfi &t
®ai Wa. sigBifitasflf

$m sffittips* iiiitfa. ami ttmiiti tfe;© effsft -

M stii' S * #43. e^ut^at df gs^naitaiit, io

lieitefiilti fidfl flMa fetet mil &i '..

%m$mB:^4'Mt'Uh W.ipftoeti®!!* Esi^ta^©'CiWf) stiiitei'

%ia- :e3@^Bstida 4f eitt^a ttti' f©tas&

iiii' t&tg# tit Mmmsr as
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§M til® €©atiBl itWQ)

©lis««t#i aa is -oil Mm- t© apelitd piiospbsssi

is livtaei®#, Choudhary aai (1980) .!» a fitli

witift esBfl®«i# phm^tmms sppliesti^a

immmmi wmM ®iA m§ ©ii ws%9€mi&h ClfSp)

In a %n mmSlmm- f«Ri api^ita 'ilBmmmtmi

phongiw-tQ iti mM aSfsst' tb« #il mmmt* Ialsimi€-tafeii%ty

CI985} ia ®a- ffJiittMiH# tfeat if P sM I aigQlfieeaMf

iiifliit.af!0-rl' thf &it aoafttat -ftl eteamiia#

\

Bfeiiiys m$ 0fe.ew€k8»f ftfudiaetea as tsiptgi-asau -

tttsgy tisf 'effift ©f S,|̂ -m|, 'f Qfli 8 m 'tbe: m&

#|i ©i •iM fl©eiS fluiii a&il asi.

tmmi tMt fliogp^oMa as intr^aee# c^attst*

Sinffe. ea# |te|aCiff ef-^litetiom lae^aet#

tilt e0ftteot 0i firlja: letl (198.^) 4o '

a etttritio*^al tslal ia WxlM^^hmm fsyietf of mmmm fsaai

tiigft f3?0teta m M&eM mm ImsmmM-

'*|.tli iiesd-aisi 2,6¥'@!1. |ihosi;»lio£m©- sg'pli.ea€i©B* Simlilar-ly

fal.0liiS«0r,kttt% C'lfSi) al®® ttet F tai-I

eastlf iaessaisi %}m fg&liela woteafc el seeasus*
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.BMMm

Basitti ti mli, dll^l tiffstti tistt- t

«fe« tte'f mit.iiaiti 1 tt # fe6i#« iM

ti,sitt:»tfa 'Salttilitfi fet ? -tii #i?y stigMi

«t#. @igtlii€a.at iiittS'titg ttoi .itfii®# «f ^

felife ? I

iai®isfti F mm^m tf ftfti I -ttaffSt ©f ,

fm mi f®ti» s»i6i# #s tii©8fi©®«»

i'Bi lisif tiftaW to ©.»§%«.## aai feiiai, ttet

.QSiglita.«i0P ©i tgi^ s# tfef- »it 0f ,1® ti/te iat:i?©asti st«i-
ftopteis tmlffsi iM sai

âsi lifttj- f^wai ttet? lilgii t«st«. apfMeat4®a @1

fm&pkmm elpiiff •#« mpt sefi*

0S^1|« Dni Cif0>J fiat. pMsfteiis mp^mM mm

tmmm^ ^©^ptewi sai tM

Mifam® mm wmmmS miMk felgfefist

•tpfiiesib-4ftii .fitsMiwfeSt' lafl«tse.@i ite -P i©attat'

tl botfe ^mm 'mM mm& is mmmm^ C^f85)

•t@fortei t&st aiAS' #i t mA I «M tfeeis Isttf*-

«««» Iwat tifullietiit ia .fltali f ^

ti ' » toigliepi t' wai '

-ofe00tfe.a a| tbt lit»Q0fe ftigt itt «sisM!M'ti©»

•Cli ig %• If fei S# ^ /m'*
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iafeiteg ft Clf7S') m

®a5 ifeat plant fetiglat $mmmsw4 «it& ls#»«s«i pQtm.U

@pptlieoljloa% fs6- ClSff) •©festwmi iiietfsse Ifi iwf mBt%m pto^-

ittftida wlfeli Mftief %m0M «f fptasl in ggmn^mt

Wl&mmsBm ssi feBlate^-afi C19t^) ia e» axpttiasst m •

&t it-gaiaiis lamai. tliet^ aitfei t©taatt Mi elgisifieast

•s.ffe©t ©a-' tiofii fstessy sa# stt^ois®? tecefcte to iasise# s«tB .

fit . , , •,

'Bosltim Qfimt %et«s«a ity astt#! pmimtiim asi

Imweamimg '%6mtB ©f «ag ©fetais@€ % i©pa2.a«

Iftiateaaa et al» (Iffl)' mmBsmm insiag tb# tafiy

at«5tg- #i gyewtft flmettittisiia. «®it aotieta as' frli@ esop

siftgkn^i mMmSMs

Mm <19S1) ttet fs-tassittii eigaiJiesatly

:iafls»aeei lite sg'®w%li tiie flaat at all stages ©f g3?©wtfe

ia isiaaam# &4g&t «f $tis piatit,# my ©sight et stti sni'

0tcsve^ sai -Itfeai. is^ aaltet fi?©futii®a inoMssta siiiiitteaiitlj*

Mylja. Bifi C19S53 mpmMi that pttasi fci»4 eifpifleast

imMtmemm <as laafetQ^ ap f© kg 1^© /fea- ia-

0es»:a«-». C198^.1 ais& '«laat patsiftiiM.

lisi m sigiilJtsaafe iefli398<st 4a sestiMi ©a tfe© tstal

.p]^sauoti©a.» • • •
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Mmm.. aai iaulltosa ©feniiti lii®

stfiKma t# la li Kerala asi te,p#tt«a. t.titt 1 im A

t® th# afp,l.ieati©s .#f: fi- tt %© /at®© iii»i m^k

I© 1% If mA 'IS ill- #1' tgii/gat® ©asisna y-Mi-* Cif?95
dbs«»fei tisal' ®&® flast iamessei

wttfe MgiiiS ®f p@tssii ia f^Qs»is»fc* 1® also.

tisat ill# seei %m% seiffet #f. flif*3 witfe

felgi. loTOi «:f Das Clf^) tii8:ft tfe©

.fi@M .f@sp®a®ati tsi, pti'jitlfi mm- in6teased atpiflsg

i.|., t #fii E# hbS f#akitfiefi (IfSf) mfrnteM

tiisf %m Mate #f tspittlf ,fs#. piasf wa® iBesfasQi

a^iltiea .#f IC is m Bmmm- &mw 0@st«»#

mvt C1fa5) i t&at 1 aigaiflewiir te«6st4

the #i- stf€ fif -pteat mi il30t e-tei wtlgtet Is -.eesia^#.

Iffwet ei FatasMiia .#a. SeM .f'ieM*-

lta©»-e«i iwttMa Cifif} iiigfeif sigaifieoBt. aQi

©.©selgtaat 48«ig«tss is .yl«M isiisf'ttof »®s©s.ss is sessaiiis

tSEitly ®fa-ttiils®» los'iii ill® t# ptts@fc' atflloitipo' ia ^aii%

%mm s©il# ©f lst«liai«ii» It- 4s: »©a tfeat t<iiifel©a #f p®tssfe

«i#af m- m*m m tei/» M^giwn ©a yitit- m si*©$ m

mm $3* '̂̂ - m/M wmw^mm&y mm tm mw%s &m
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lisi: m Ifietfas# ia fifli- i* f©Mife

_afflitatio® .|s tifi #«# ii^b. aa4;&agiial ia a .•,

fisiM tijiai fa ©e^aasa fttttti ii&t ifet af »#

at m mm #f ft Itg/ha tsi %f| at,-ft tei/tet C1W |̂'
as: iTOJ^east; la yi^M M stsasm iaifch sitf-eteif pkm*'.

-«si' jq^^j ;M,li, "• f
an isortpst it yitli'.. an© •m Sf:p©ta©stHa mm -

m itisl m

t&M as Immnm iM @$ei fi#l.i -

mmi -Ml ,fl«M luetsssM #1 pttusaim eaU

tm- i«@l «f «»4 »p«tiSf is sfii Mi" «®saai»

'; Wq^ (iW9) $lm' effect sf -^tatfinsf -tai

•wi to%m& t,liat ar#U©sfei#&;©f ^ aai &$ feg- Ig© fw©:

•iisi iatsfase^ ylaM c^wi-- • Bal©®ij«ii5^6n sai

ft-Bfeattffs#' Iffill s#felf#i-tlitl l af^atatitri Isea •

|.stlii©»f#. ea;gtft •&£ B^mmm at rs«t«ai»ia»«

•• Jife Clfifl ^©i^QrUed that potassii« ift®t%. •

iaf,to.Bfs« tM ft#M- ®oet th# .

eliasaetcss life« -ffiein wlffet,,, etti» i#lt asi' .^ils

^ySelt« , ^ , . - ;



flfSf) ia e t& fMiotteia •ya»t©tf ©f

fiteaaaa e&i#w©i %M 1 atpto'ati©® .etgaifiesatlf taitoaeei

if e«ffal© tft- flast «Ba. weigM#

/*v;

9ii €&ateafe»

Blmh ft III* Clfifl ffast fete seM ©ti of .

¥sti$ty- m» ImmmwA fey p^taeeliia* -ifcuty®

®ai Ctf^ ti3«# Qppl.MBfei©a M #4*8 kg

Sgi /lis: #ti «@atai2t mm s# fetasi, asi ^©ep^BSf nag •

I'd fe# lilt ®J piipspteas l.a is©iiaiimt.f

ta tk@ ilosi flsi©' ©f BQsglsfts&f fiiigts- «at fs-itui

ClfffI fifetwiati iat»as0i #11 ia wlilt® wilb

Mffe |0tfi tf f©t®s& Si fciiltw StcfacwQ ^

-ClfffI #W.i:ia#€ i^settmiS #ti .^©at^as ime t© appllei pstssetis

•|tt siiafi&si#'# Sfteiilt# pfWI' oetleei i-iffeteat e:©«feia®*»

•titng ©f aitt©sis,|. fliatfbsfiit afli 41# sot tmmm m

mm&m^ is ©ii, tsaliBt w£ mmilrnm'-* Mtjm&m^mma- C197S)

1 stplis»tte ite til e#»%®at «f

stiaiasii,# ^lalsaacagta, as! 'fsafetflsfiSB ClfSI.) iM- m fliti t»isi

af 3mm%m$m #» #es«siia f #«Bi iiiat aptiieatisii ©f J# &g

1^0 m€ 13#5 &t was im iatitsei-Bg mM ytelS ast
•iiil lif® CifSf) It appliestiuo sigsifi^

iai.f©a3ei tfe# #il esst^iit ©f gssao® t® tg' Kg©/te-;*
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B^etaia

lMi:%» sei Chester CW^) ttet %fct pm%Mm

teateat «f gmm&mm &m& mm imwemM mhm appltii ftt@taiWi

«as tmm mw&- t© #%fS li^ka»- 'aiefefiill ^

is -tepcl •.iiitef stisif tlisftttf •tisat- as iiaitope i»

mnpl&M. wiiito •ite^tai© la #i.i etettit ffa# t# afplifi, -

iB itsaasia^ l» m stti|I.as tfenif' ife& sas® mMhm

©©«l«iei %ls«fe rnffpMMmim csi fi^asfe %mmmm t'te IMitMaal .

prcroiQ m&im Sili ia IM ttfi e@ai #f MSensa iii€ t© Smmmm

itt f«#iets ia th& •

ac«ttei»lotiia M xsm mim aeSJ miW §mmm$0_ ifi •

proitin eoBtGotf ' sttgffQsfelag tit tetvittaQaft ©f p©tsa& !#»

ft©fiir istiiiaaii@u #f aaia© aett ia pfnttla ©fittesie#

' ^ j|« rnmm^

#3^eri^cgt m t©€l-#mi e,I|%wial «edl .tai'tliat

e^ateat #f 'teiil® esi ibat at umml immsBM.

•fjiea t©twb «i applied rnxm sat W feg/lis-la stesa©*

If#dtte«ils it «» B#t itfiiifictat# ;'

liwi q£ §mmh tte .aitsegtix mut&m ©i teal®.*.

.1# @48©- tlst g#%sela- #pili06ti#ii seetsiei -

.pteaftome mmm^: im mrnlrn mm is mmmm %^km

ii© «Bi ^f© »g/te« t&s #f aitiJ.#i@a
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eai sae te sppiisi p&t&Bh st

S® la itsiistsi (Ha©!. iWS5*

lei% «s« »staf#ii (1fS3) itmaiii tte e#se.#ati?s-tisa #1 fttasli
ia 'fIsafe psttt #f -e.#g®a«» eai t&st ©siftsieBt iiwatra#

%$m. ia 911 iMst fsfts iosM@9iti m sisi tttefci'

af »wi»S» alt#t tlis»« mw. a g-i?ei«si a®a»i@sf

itft m& ts; w f#« intiaii %te

^fi0 ©tTO»t£®<jl#a la tl# Mgte ^hm

t®4tieal. t.-feieaiL'^i.^ ifcQ- giowtfe

i^4«atiBs ttitmi &£ tte cmp wm

mm mm »##%: ClfS|) mmMw4 nw»

%skt- «i fefe#8i im gjf©«aia«|. iiiMpm wfa^a » ^»8 sppliea
^issS, at ttii •#! t® tf/te is 19^ ©aa Sf Ig imim 1f8i «:



li

MATERIALS AWD

METHODS



&

\ • 2'9

' mxmm.

. la»itigs%t©B ms «s#«i©a wt tte muim .

'ef .0%«iiaiitsl!sg ti» f@fai»eotot ©f

MmBmm GulUtm Cs©«rf® #a? M$W^) ia iufaefi lesi awi t#

gtt^j tile imWmm &i % tbt Ife wm

b1$^- Gimei St t& tbe tteeges to t&e

of ®ii t0ot«:st fts taflatsefft %' tHe isat.£leQt» sai a.las t© f®i&

#ttl teoamitfl &i-mmmm

tl» 0sp®t4a«at ®e# ©©atet^i at t&# fa»

ai'SaelitiS all©

'tte Imm is l0m$&4 m #,S Miittsde aiai ati ae al^lt^© of •
29 a aljsf# gfaa s#® itfti* • .

i#il •. •

ffe@ -0@i.i 0f -tte alt0 was %mm' witto tfet.

iaai (p&mmm$d}

.mB;t »ai 5f#:15

silt ' -a?#®©
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^•tal »lte©s@a

ImilsM® ^ • ff-feg/bi

immMMmjs IgO m/m.

Histe^y Qf thg ilt®
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•ffei0 ilti wm lying tmXkm tm.tMm mmthB

l>£i0E tte p^®8#:at ttnif«
\

1«%# Sgiases

• • flje nee eeaiiiietei s&ml mM sesfes

i:f8%* ffee c«o;p «© eewa 011 l.9i% ©oi m

3m tfmmwf ' •••'

i«.5* CliiiQtie. eoBQifeMa ' .

Wm 3©t@ #13 wes66.®s eoaditlase e«.b ss" ss^Mfii -sa#"

mlQlffflii te&p0,i?atii«©St fislafall afii stiatlne ms& •

i50l.l,e#te<i fSdis Stie s©ts.e02?©l©slesl «f tbf

Instmafei^oai. fsrfa;i feiia^aul ani a®€'pst'stafeti a-© wmkl^

.:fiferag€ is ippaodisi I» fbQ w6a#fc6S' #QQ®lti#a.i mm fs'fO'isssfeli®

fos tM m^b, ^ tha piaet# mBmm mi

laascimm ao^ iaislsaa #Bly © J.ifetl.0

fludt-aatlo»» tte *attg© &t maM,mm io$ eotis©"
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fwsf 'IS*# fe# muA -safii# f©t aloia» tmpma%ns§

tise ao»t 2|«#e# ®te ^sag© oi mM^im feyaiiity mn ixm '

7a.4,' t© 8f*.6f»- fit© f,*S mm mla iufisg tb# fiffit. •

Mtm e©®i't3g aai ;f£gtta@at mtu m& mbqqIwM iasiag mhm*^

fiieat, Mi© amvinQ iiriPigstios im& ios# imliii

mek of e§to%©i? aai lefe weefe ©f i©ir«ab®£» -

'¥art-et^.

was e Mg& fitiaiog'

cultlJ-t iBQmfrn m tSf^) 0t ftlit 6©l:l.eg9^•#f

Agi?i5ijl.-&af@t feiiaystti* K ie a ^^3?t l|a#-#lt§iii©ii imm &

lest Sesgsl siia 'is- s et^alg® gtowiag plant silli iail::

SSQm stQU-B&i Irnmm* It ie iiiMstioa 0x?afi satmiing

is SB ®7 iays aai is a ®ii'ltil©eiil©fi a,Q4 aitltip®dea isa©,«

ffce 8¥ifage yle-M is 350 k$/M-mmQ tM mm •a®& ia

&is- watietf 4g ii@0tly siiiiei feg mplaai eiMmtMu aisi

giv^-s hQ't%0W "bbaa tifes .wasistiee ' SMletlitaa' *Boms'* *

Obeiaical siasii m 0'^m pliospbat© aa^

Ciuriste ©i -fetagfe wmm iis«i f,§s-ttie fs^eslaeot m$ ff»e-ea«ag«

coafeeat of tte fert±llg@i?,ime as follswgs^

Usga , •• • m%W' '
Bmp®^ pfe08.fijate 16^

Stj^eiat® #f p@taeh • -6^S IgO
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FIG.S. LA.VOOT PI. AM - -t' FAcToRJAU EXPERIMENTCONFOUMpJN^ N P)C •TOTA1_1--V IN WEPLICA-
^ TION6 T AND It,.
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2*S* Besigtt Ql. tiie

file, »9 Isii omt ©n a ©©sfejiaied fBQtm±&X

ia £asa«s.is©6 bifeke %w& jeflleati©a8 MM

0 if) fM: Im Pto is .app€iidt4^ is fig.# §•. -

tSfe»i»GtsI ieWis' s.«# fiiralttei la@i©w«

§wmB gS.0t sisf 5 K 4 a- •

• Spsetag . MQ m. BQ m

Set aiat ^ ' 3.4x5*2'is

Hiiialjer' #£ M©©&s 4

• Mm%m ^#1 pfete g®:^ %lis©& 1€

l©tg| of ' 1S8

wm @Me»leai smlysis iae s@w w.a® s.®l^els@a oo

«li@: sf«e^ Ifs-fiag |we fesjei©?' wmB_ m ^tie 4 set^ pMo -ae#

©gaia m& feorfitt mm was left tlie lasQ.^ ©lit* fw® flaat.0 •

ms-e -itit ill tM BmpMmQ wm m im mW^qmn^ iaafle.

fit.M Q^QmMi&u

S#,5#1f .PgtgayatiQtt.^et.Itala M.ei^

fte $j^sia©at©l plei wfta itag weeds m^ stiibbl©©

tiasfii,. $|.#is ^irfkeBt levelled aai fi^ii mm -laW ©Bt iato

sai'
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•tiie tsoatiQtWt mm sMaagfi is

mMm -mmhrnm • sppMes^ios was i©a# a«©og3ioi

ms^0m- t$e,ifs:@aii# littiitsif® mm mm*, mpm ptes#

ffeitf iai mitflitt &i ^msim M l% w mm I

% lull f »i E appitti ag mm me

•iif pel#®- to ©siiiBg' lai #1. I' ®ae af^plled as -

ittia®- Bp»^' it I ?«: ©^mt esfigeiltatits. ©a Sgtk I© iaj

sff'tf ,©®»ias|: teetfiag tk@ tieetesgi tat© at ft©

t-5.3# .1

fitt MfSs'w®t« • ia- liaes at a epseiag sf

20 K -20' 4s • '

Mteg-• . _ .• '

ffeittsiaf .doi mm ©ait ia tu«

w#efc afft» stwiag*, ®E«' smmi ©psratiea

®Et «itQ; aeif: gpi- ig^ $|t®» •gewiag# Blf# saflias

«si fwi- #11^ latb 'mi. sasi aft®^ fiswinit a«'tO'

tfct iisttitf #f ttipftv

ZS.A »ant eaotaejiiaa ^ '̂
m es^feaffi $0 w»|>« was i©ae to edotol

stiffen &t Mmi sni ft# i&lmg tte flewiwisg
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ttsgff gtowfefa powiesf^ mX&m was

©ai spf.!ifiai ©i sattefele emlffeii* wm eaxjeiei ©ufc t©

SeiWMfeiig

•flis ei®f we teTOste# m

HaifiisMsg 'isai hj f•piling ©et fli© piantsy tb® t©Qt

p0iil#at. mt. ©li .tii# -plrnm fenailQi.#- tt© ^tiail.©© mw$ te.pt

im I ti-» # isfs tt teetaa aalB^ity♦■ ffeea %iiai31©e mm-

staii*i^a,€i afii teetta wStfc ptie&s: fe® %«Qfe ©fen %te

tsffales# .S^ias ^httsfeiag -;t#Q#iMei tm |

'Smwtli gMgeele^te • ' •

mm at m ieye isttttais m

•%ti0 • , ^ • ,

'1) liipfe ®f » ftot

i) t .pit ptmt

$}. MmMw 0$ mmehm pi» pMm

#5 ^$.1 $ms irnmM • • .,

f) mm&M m im^'s-mumm f«



f

t) fleot at mmmM

t) $m plast

f) lilgM #f ittig fteat

#) 'foi s€f4 latit

§} liaigM fe»-

f#tai

1) §41. #f S0«i

|-##i •,gaaBi^

Idlest mrnptm *tt

iitS isf St# at

1,1-4: ©©afeeiit mt :MQat

j.)

i of. M -ia

f0f -f
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4) of pteepte^ns i» plaot ,sa»fl©-

il) fttetetagQ tf fli®epb«ms ^4i ^©eio
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Table 1. Effect of Nitrogen, Phosptoius ai^ Pota^lum on the height ol plant at
different stages of crop growth Cca)

1.1. 20 DAS. i;3. 60 DAS.

^1 ^2 ^5 ^4 ^1 ^2 ^5 ^4
Mean ^1 ^3 1^4 K3 - 22 %

Mean

(10

^1 . 7.71 7.84 8.41 8.78 8.29 8.61 7.41 8.44 8.18 ao.31 81-81 93-75 89-. 12 81.^^ 83.06 87.06 88.12 b5.00

1^2 8.75 8.60 9.41 9.69 9.13 8.88 9.03 9-39 9.10 91-81 100.62 100.54 98.75 91-^ 101.V9 101.50 97.00 97.93

^3 9-88 9.85 9.16 9.63 9.72 9.5Q 9.69 9.58 9.62 ^.19 100-50 101.^ 100.75 ^-12 98-69 106.37 101.00 99.79

^4 9.50 11.18 9.85 10.75 9.56 9.50 10.79 11.44 10.32 101.56 lO-l-UO 101.31 97.00 99-31 105-62 94.00 101.94 100.22

Mean
P/K 8.95 9.36 9.20 9.71 9.17 9.12 9.23 9.71 92.47 ^-98 vy-34 55.16 91-41 97-29 97.23 97.01

s..

H2

St-
Mean

8.94 8.57

8.86 9.56

8.87 9.87

9.14 9.45

9.75 9.^

8.9^ 9.12

8.19 9.97

9.9^ 10.51

C.D. for marginal
mean« 0.865

C.D. for combina
tion

1.2. 40 DAfl.

44:05^47.94 45,

51.19 56.94 51.

51.72 54.56 51.

52.8'i 55'.44 55,

1.750

.50 46.57 45.06 48.69 47.75 ^2.54 #5.96

,06 4y.81 49.19 56.81 55.19 47.81 52.25

,51 51.09 47.84 54.69 54.55 51-"62 52.1?

44 45.62 49.25 51.94 55.19 50.94 51.55

gyg 49.94 55.22 50.55 48.25 47.85 55.05 52.66 48.18

Ki 47.09 47.94 48,

^2 48.25 54.50 55.
K3 50.94 55.44 54,
K4 55.47 55.00 45.

.25 48.06

.00 54.57

31 49.97

75 40.50

C.D. for marginal ^ ^3

C.D. for
combination

9.5I6

BS.OO 35-19 9^.06 92.57

92.37 SS.87 97-^1 102.50

58.50 98.57 104.50 87.56

95.00 95.50 101.57 98.19

C.D. for cerginal
means

C,D. for
combination

6.023

12.056

l.-tl-. BaiTOst

83.57 Stt-46 95-15 85.62 ^.4? £5-27 89.55 90.52 87.15
55.49 105.50 1(2.25 S9.97 92.63 iC0-66 103.35 99.61 99.81
57.98 -ioe.39 105-28 102.71 94.58 ioa-96 107.81 it^.oi 101.59

103.66 104.10 113.11 101.53 108-65 110.01 104.76 106.24

94.65 98.61 ICM.I9 100.35 93.05 99-65 102.63 99.47

87.75 95.07 96.C^ 93-36

54.89 99.09 99.91 ^m.66

100.72 100.81 105.88 105-11

95-16 95.48 102.98 100.27

C.D. ±ac aargioal
means

C.2). fcr
coablriatioii

4.154

8.269

DAS : Days after sosiog

CT5
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S^bla 2. Effect o± Nitrogen, PhDsphoms and
different stages ol crop gro^tli

R>tassium on number, of leaves at

2.1. 20 BJS

^1
N2

%
N,.

K,
Mean

ill.
9.61 9-SS 10.07 10.18 9.31 S.9I 10.66 9.94 9.96

10.35 11.11 11.21 11.76 10.(5 11.61 10.87 11.91 11.11

10.85 11.51 12.39 11.87 11.42 10.67 12.47 11.85 11.60

11.75 11.67 12.76 12.86 12.97 12.56 12.22 11.29 12.26

Mean

P/K
10.64 11.01 11.61 11.67 10.94 11.19 11.56 11.24

l2

^5
Im

10.65 10.?0 11.18 11.22

10.47 10.88 11.52 11.87

11.08 11.13 12.17 11.85

10.35 11.34 11.56 11.72

C.D. for
marginal mear^ O.519
C.D. for
coabinatioa 1.039

2.2 40 DAS

34.85 35.77 37.29 36.30 34.22 37.06 38.05 35.87 36.30

% 35.91 47.52 44.07 43.62 38.47 45.13 45.82 45.96 43.78
44.73 46.23 48.98 46.04 40.11 49.72 49.97 46.18 46.49

lf„ 46.33 47.11 47.35 46.18 41.27 49.37 49.66 46.67 46.74

lean
P/E

^2

E,.

41.46 44.41 44.42 43.03 38.52 45.32 45.88 43.60

37.45 38^42 39.37 38.83

42.59 47-31 ^5.53 45.85
43,41 47.27 47.71 45.12

42.38 44.62 45.07 42.33

C.I). for
marginal BBSan^ 1.263

C.D. for
combination 2.527

2.5. 60 DAS

^1 ^ K, K„ Mean

63.02 69.62 71.22 72.31 62.53 67.98 75.97 71.69 69,04

76.61 87.59 84.55 85.13 69.38 85.56 89.10 89.84 83.47

82.78 86.82 91.15 87.95 76.55 89.05 95.12 ^.97 87.17
89.79 90.39 92-.66 89.74 78.86 95-61 95.00 95.10 90.64

78.05 83.61 84.89 83.78 71.85 84.05 87.79 86.65

71.04 70.55 71.88 73.86

79.69 84.59 87.22 84.89

80.49 91.79 90.57 88.55

80.98 87.69 89.89 88.04

2.4. Harvest

12.27 12.41 12.58 12.12 12.45 12.59 12.09 12.27

11.98 15.64 12.60 11.90 12.07 12.95 12.29 12.81

12.10 13.04 12.91 12.71 12.29 15.00 12.66 12.81

12.27 12.96 12.87 12.89 12.50 12.77 12.96 12.76

C.D. for
marginal meanis 1.944

C.D. for
combination 3.887

12.30

12.53

12.69

12.75

12.16 15.01 12.69 12.40 12.55 12.78 12.50 12.66

11.96 12.84 12.51 12.00

11.71 15.59 12.82 12.99

12.22 12.59 12.96 12.22

12.74 15.04 12.47 12.41

C.D. for
marginal means 0.655

C.D. for
combination 1.505

DAS : Days after sowing

Ob
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Table 3. S££eet; of iri63»>g9ii, Ttuxsphoras and P&tassium on the number of branches
csf plant at dlffexent stages' of crop growth.

20

^2

N,.

1.W 1.1i

i.-14 1.20

i.22 1.18

i.57 1.14

1.12

1-19

1.W

1-55

1.13

1.33

1.23

1.35

^ ^ %
1.05 1.09

1-11 1.31

1-06 1.^

1.16 1.^

1.15

1.18

1.40

1.31

Mean

ssi:
1.11 1.03

1-25 1.21

1.20 1.27

1-27 1.30

Mean

P/E 1.19 1.16 1.26 1.^ 1.10 1.32 1.26 1-21

^1
%

Kn

1-17

1-2S

1.10

1-22

0.39

1.21

1.28

1.15

5.2. W DAS

N2

^3

1.70 1.96

2,25 3.0^

2.59 2.76

2.81 2,m

1.12

l.iMJ-

1.27

1.22

1.11

i37

1.38

1.23

2.12 2.^

2.48 2.65

2.97 2.&I-

2.77 2.72

C.D. lor
marginal mass 0-091

C.I), for
cofflbinafcio-n 0.1^

1.79 1.94 2.37 1-93* 2.01
2.09 2.75

2.21 3.00

2.31 3.O0

2.84

3.06

3.02

2.72 2,60

2.69 2.74

2.81 2.79

Mean
P/g 2.34 2.65 2.58 2-57 2.10 2.68 2.^ 2.54

^1
^2
^3

1.95 2.15

2,50 2.79

2.61 3.05

2.2S 2.63

2.29 2.02

2.67 2.74

2.86 2.80

2.53 2.71

G.D. for
laarginai i^ans 0.079

C.D. for
combination 0.153

3.-3. 60 PAS

% K, K„ Mean

ML.
2.31 2.50 2.76 2.70 2.22 2.52 2.96 2.57 2.57

2.73 3.2.92 2.87 2.45 3.16 5.10 3.23 3.00
2.92 3.09 3.13 3.12 2.58 3.28 3.27 3-14 3.07
3.16 3.06 3.11 3.05 2.55 3.19 3-31 3.31 3.09

2.79 3.02 2.98 2.94 2.45 3.03 3.18 3.06

2.37 2.46 2.45 2.52

2.96 3.09 3.06 3.05

2.97 3.41 3.22 5.12

t2t«8^3^11 75.1/" 3^06
5.4. Harveat '

2.31 2.49 2.72 2.57

2.76 3.42 2.90 2.87

2.91 5.07 3.14 3.11

3.15 3.22 3.07 3.00

C.D. for
marginal means 0.II3

C.D. for
combination 0.227

2.10 2.50

2.4^^ 3.12

2.54 3.24

2.68 5.19

2.94 2.54 2.52

3.17 3.22 2.99

3.31 3.12 3.05
3.30 3.27 3.11

2.78 3.05 2.96 2.88 2.44 3.01 3.18 3.04

2;36 2.62 2.41 2.38

2.92 3.09 3.02 5.02

2.97 3.40 3.25 3.11

2.88 3.09 3.15 3.05

C.D. for

marginal means O.135

C.D. for
combination 0.270

DAS s Iteys after sowing.

G/l
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Sartile 4-. Sfcfecfc of mteogen, .Phosphorus and Potassium on Leaf
Ixea Ijosiex at different stages of crop growth

20 DAS

^•l ^2 ^3 ^4 ^ Kg ^3 ^4
Mean

(w)

^1 0.45 0.44 0.45 0.48 0.44 0.48 0-44 0.46 0.45

^2 0.49 0.48 0.49 0.52 0.47 0.49 0.49 0.53 0.49

^3 0.52 0.54 0.53 0.52 0.50 0.54 0-52 0.55 0.53

^4 0.56 0.55 0.56 0.54 0.52 0.56 0-56 0.57 0.55
Mean
P/K 0.50 0.50 0.51 0.52 0.48 0.51 0-51 0.53

^1 0.48 0.47 0.48 0-49
C.D. lor

^2 0.51 0.51 0.51 0-52 margioaX aeai^ 0.024

^3 0.49 0.50 0,50 0.52 C.D. for

0.55 0.52 0.53 0.53
coiabiaatioa 0.049

4.2. 40 DAS

^1 0.87 0.94 0.95 0.92 0.86 0.92 0.97 0.93 0.92;

^2 1.03 1.32 1.17 1.16 0.99 1-2t 1.24 1.23 1.17

^3 1.17 1.22 1.27 1.20 1.08 1.26 1.22 1.21

% 1.31 1.32 1.35 1.31 1.25 1.56 1.36 1.34 1.32
Mean
P/E 1.09 1.20 1^18 1.15 1.04 1.19 1.22 1.18

^1 0.99 1.02 1.12 1.04
C.D. for

^2 1.09 1.26 1.19 1.21 margioal means 0.020

1.16 1.27 1.22 1.20 C.D. fo3?

K4 1.13 1.24 1.20 1.15
corabl^tlon 0.040

4-3. '60 DAS

"1-53 1.64

2,01 2.19

2.17 2.18

2.18 2.24

1.71

2.17

2.24

2.28

1.74-

2.19

2.20

2.26

1.54 1.71

2.00 2.16

2.07 2.22

2.10 2.28

K,

1.71

2.17

2.31

2.34

Mean
CW)

1.66 1.65

2.23 2.14

2.19 2.19
2.23 2.24

1-97 2.06 2.10 2.09 1.93 2.09 2.13 2.08

1.91 1.91

1.99 2.11

2.04 2.13

1.96 2.08

1.92

2.13

2.19

2.16

4.4. Harvest

0.33 0.36 0.35

0.38 0.38 0.37

0.^ 0.49 0.45

0.48 0.48 0.46

1.98

2.12

2.16

2.13

0.36

0.36

0.41

0.46

C.D. for
marginal means 0.031

C.D. for
combination

0.34- 0.35

0.36 0.39

0.43 0.46

0.44 0.47

0.35

0.39

0.45

0.49

0.062

0.35 0.35
0.36 0.37

0.46 0.45

0.47 0.47

0.41 0.43 0.41 0.39 0.39 0.42 0.42 .0.41

0-57 0.40 0.42 0.38
0.41 0.44 0.41 0.41

0.44 0.43 0.40 0.39

0.41 0.45 0.40 0.40

C.D. for
marginal means 0.021

C.D. for
combination 0.043

DIS Days after sowing

or
CO
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Olable 14. Dry natter production at dlffecect st^es of crt^ gros»tli Ckg/ha)

14-.i. 20 DAS
JSsaa

Cff)

Mean

V/K

^2
^5

K, ^

152.14 157.19 158.62 159.22 157.03 159-06 157-50 153-58 15S.79
170.15 176.25 180.95 181.87 170.00 177-81 181.87 179-54^177-31
185.62 191.62 204.40 207.50 200.15 195.09 2C5.22 183-69 157.28
214.06 225.^ 231.28 217.06 221.44 219.53 226.56 220.81 2^.08

180.49 187.75 193.81 191.41 187.15 188.12 192.28 185-91

175-31 185.94 193.47 193-91

1^.50 184.84 196.41 188.75

186.09 191.62 1go. 81 2:00.62

178.08 188.59 134-.57 1 82.37

C.3. foi
Eiaiginal laeanS

C.B. f6X
conbination

7-681

15-563

14.2.. 40 DAS

III

•^2
^5 •
^4 .
kean
P/g .

574.52 571.55 385.32 388.15 371.03 577-72 382.06 5^.70 375-38
409.22 464.55 466.40 474.00 441.97 4§6.85 451.37 455.Si7 454.04
429.60 485.54 493.36 500.40 477.92 481.89 477.59 471-7<I 477.27
501.01 511.06 524.78 521.50 502.51 520-02 528.49 512.52 514.38

423.59 458.12 467.56 471.00 448.51 461.62 458.® 4^.72

%
Z2

^5
K,'4

422.86 440.40 457-22 472.75

426.72 465.86 474.54 48^.56

451.11 456.16 468.50 478.94
453.66 472.08 470.39 450.77

C.B. for
narginal neans 12.013

-C.D. for
combinatiOQ 24.<E5

14.5. eo 3^

I'4 ^1 K, K, K„
JIL

1145.91 1167.53 1236.12 1195-72 1166.01 1183.92 1210.80 1184.61 1186.34
1222.74 1459.50 1546.64 1525.60 1245.16 1349.61 1360.58 1579.52 1333-72
12^.25 1351.71 1555.01 1522.50 1277.41 1298.24 1385-97 1537.65 1524.82
1547.88 1357.20 1552.57 1441.10 1519.72 1408.98 1417.30 1352.75 1374-.69

1251.70 132J4.03 1522.59 1521.18 1252.07 1310.19 1345-66 1513-65.

1175-94 1279-03 1269.61

^^0.50 1323.51 1523.04

1315.^ 1358.S1 1554.58

1^.51 1355-26 1533.11

C.S. for narsiaal .
Cleans 44,596

C.D. for
coabination 89.393

14.4. Harvest

1104.37 1139.06 1175-94 1152.50 1115.95 1130.62 1162.50 1162.61 114:2.97
11^.31 I38O.3I 1508.75 1240.94' 1202.18 1295.62 1285.00 1537.50 1280.08
I255.6Q 1247-18 1305.62 1276.56 1259.06 1265.12 1284.69 1262.18 1267.26
1^3-44 1509.57 15I8.75 1594.57 1284.06 1358.12 1366.87 1516.87 1551.4^8

1205-45 126ai98 1277.26 1266.09 1215.51 1261.87 1274.76 1269.84

1150.00 1252.19 1255.75 1245,51
ia)4.06 1270.51 1267.19 1305.94-

1281.56 1253-4^ 1319.69 1244.57

1222.19 150O.<K) 1288.44 1268.75

C.D. for Esi^inal
aeans 52.949

C.D. for
combiDation 105,890
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Table I?. Nitrogen content of plant at differeitt stages 61 oiop growtli

17.1. 20 DAS

^ Eg 2,4
lean

Jll.
JT^ ^.09 4.12 4.12 -4.20 4.13 4.13 4.14 4.14 4.13
^2 - 4.36 4.54 4.51 4.50 4.39 4.48 4.50 4.53 4.48
Nj 4.67 4.70 4.72 4.76 4.70 4.70 4.73 4.72 4.71
N. 4.88 4.88 4.87 4.86 4.84 4.90 4.89 4.87 4.87
Mean

PA

^2

K4
17.2.

^1
IS.

N,.

Mean

P/K

^^2

K,.

4.50 4.56 4.55 4.58 4.52 4.55 4.56 4.57

4.48 4.53

4.50 4.56

4.51 4.59

4.53 4.56

40 DAS

3.14 3.12

3.53 3.36

3.W 3.45

3.53 3.60

4.52 4.54 C.D. lor
4.54 4.62 marginal means O.Q55

4.59 4.58 C.D. for
4.58 4.59 combination 0.111

3.15 3.16 3.13 3.13 5.15 3.15 3.14

3.37 3.41 3.33 3.38 - 3.39 3.38 3.37
3.50 3.52 5.45 3.^ 3.48 3.4S 3.47
3.61 3.62 3.57 3.58 3.62 3.59 3.58

3.35 3.38 3.40 3.43 5.37 3.39 3.41 3.40

3.34 3.37

3.31

3.36' 3.39

3-W 3.37

3.35

3.41

3.43

3.42

3.41

3.43

3.46

3.42

C.D. for
marginal means 0.108

O.D. for
combination 0.216

17.3. 60 DAS

2.43

2.47

2.74

2.S6

2.45 2.44

2.64 2.64

3-00 2.9i

2.92 2.91

2.43

2.71

2.97

3.00

^ h.
2.44 2.44

2.65 2.53

2.92 2.78

2.^ 2.92

2.^

2.59

2.95

2.97

Ei,
£iean

cm

2.42 2.44,

2.69 2.61

2.97 2.S0

2.98 2.94

2.65 2.75 2.73 2.78 2.7^ 2.67 2.74 2.77

2.67

2.65

2.69

2.59

2-74 2.74

2.65 2.6-1

2.76 2.76

2.^ 2.81

17.4. Hardest

1.89

2.09

2.24

2.20

-1.92 1.99

2-22 2.21

2.24- 2.31

2.^ 2.34

2.81

2.79

2.73

2.79

2.04

2.19

2.32

2.33

0.3- for
Qarginal means

G.I), for
ccHsbination

1.^ 2.02

2.15 2.17

2.^ 2.25

2.21 2.26

2.02

2.22

2.28

2.32

0.102

0.204

1.91 1.96

2.17 2.18

2.31 2.28

2.33 2.28

2.11 2.16 2.21 2.22 2.15 2.18 2.21 2.18

2.05 2.07

2.11 2.17

2.17 2-20

2;09 2.19

2.21

2.21

2.21

2.21

2.20

2.20

2.26

2.22

C.D. for
marginal BsanS 0.136

C.D. for
cexiblnatioD 0.273

DAS s Cays after scnalog

•vj
-vl



78

m Si isf® altet fetiBg-i. app^tied F te4 m

iigsiiitait m » mntm^ ©f piaat*: #» satfe ia^ tite

Mftest II fSBtaat stf tfe l«f@l &i ^ Cp^)
aMe.fe. «ae m ft® witfe f|. fg Mt- elioifitaaljif a:iS'f®»eat
ism

wmmnim %© mm mw iigBifieaat.

iafimiiige m t #©at#at #i flsfit,* iatftasilai littl #i

1 tiitit €0afeiil*-

Si® mM sigttiiMaat*

llfemomiB eQBtemt

m® tmmlt eS If ©f Btei at© piegest#i ia -

fattt fSiS aaa %h& mmt^aM ©# wiese# ia Ifptttiis X,

®&t ®s|#i?\»tst^l6aiB »«. F aai -IC ^iestiti ei-gtiifiettifi

iaiiseacg #a 1 ieattat 'tf sfti#: fte blgti@®t taiat #« * was

mmMei m %m0l m »/ii») 8a« tm^m

Bhmrn s- s-llibt mmMm .|if.ftteat

•sfeQte ^ aai % CI0# S© aa^ 7©
msim •

tmmM&m ^tie lettl of tmsmmM tlai 1
• m mm t-Bi' Mgtest s ms omemm m%



falM 18# aai Fetassin®-
mnumt ttii C^)

79

iSbI » simmm :mmnm%

, . M. \ .% % fe &
Hill

' S*#^• 5*©f 9*50 3^m 3-*m
%• 5-.#-^i 1*15 1*68 3»63 1*67 3.ii
% 1*S® 5*3^ .3*^
% 3S7 3^- 3M 3SB

iieaa 3*m 3*m '5#58 5-#f^

k^ jm 3*m 5.56 fiff
% ft^I 5.59

i-*6t 5X^2 !#?§

% |^|4 .i.:if ^#64
ie»2* g|ie85le^8 ©Q^teat

©••Sft fot ' .
aaggittpl aesiii ©•iM
0,*©.* fQW

.•,$:d®ljisati©a Q»2,M

0.4S 'Q-SQ ©*^
•Og QM ©.f#
•1%. 0,.#® ©*|2
% :0»51 0,55

0:,,48 •Q-.48 9,4t 0..48'

.0.#f0 0«.p0 0»50 0«50

mm 0*^1 0.52 •o.gi
©«f1 &*m 0.5t 0.51

M®aa 0.49 i»5@- 0»5f 0-ti©

^ #,48 Q:S9
•feg .i'̂ « &-M ^*3t ©.52

•#.,#8 Q*m • 0*50 ®«§|

t &^m M$ 0*52 ©«f#

Imi:# tttaaeiiM ^eatQEtt

%. "9,4i"0*# ©..#f t.w
©*« a*Sl s.#l^- o-iSi Otfi

% • ©.f2' Q#f2' , #tSQ •®#ft 0*^1 ©♦51 0*52 0.#f2
% €l.5i ®»^ ^*55 0.51

©»B.» t&w
©©Kglssl-©©SBS

im-
mmbi.uB'tt&m 'Q*Q&3

l^ia" CJ«$0 §t5t 0»f© ©•f.l'l ©•W 0.#49 0,#fi

0*«lf 0#.w fj«®#
Q«oia%•

•fe«

•®»f© ®»#t •aaiJitBal. aiaat

®«s#

.

.©*st •• 0#fa 0.^it • ©«sa
eeafeittatifu

•n •



80

ItffI Ittta.) ©1 «i» m tiiailieeat

Mstiis ife® tttatafiite m$ p^.-tmS sfeiiatlf
tfe® ©a fst^ witfe i^,?*

iffliM 1 sli© mmmm tisttlfteaat fs^ti ©b

M muM&t #f -®eei a.a^ tot# alt© tfei. Mibtst I mm%m$ was

at imrnmm. imAM p#t®sgt» C%

mM.. ft© aiffe»e^t itt t»es«a©.0ts- !»« % 1# %*

• -f If :4at«ts«ti©a effsots wtQ'' u^t @4gsifiaesfe#

:#£Attt. at iifier©ofr .giagtfe .
I

mm of #a t ,§Sttt»at M flsat a%

ffeitgii ©I gtiiftli- tft fftiiit#® ia' fftbt# ff soi tht asalysi@_

#f is S# ^ - ,

W$Mmm^ i3fgMcati#a^ ilgsif iesatly^ iiiilaise0i tM

t©st@st l»« i©«eiii_ alas© 'ewsMt# iilfer ^ •

g©i9iagi iilitiiBf iwi.® a^/tt B| mM att mum
•iiisifistaily itt tie. if i0i3»Uest. wifefe

iifti t"t Isy^ai ig Mml 13^ feg s/ste:3#. -Sfetti «
•ap sigfiMieeat # j.ftc its®# aaS %, ltvt2,®

oa 'ii# ©» 6® Mm Sifieg 'Sp •asS a^,
itttli wfti #a f-S*' ttti «Mtij etgstf'itaat-ly f»s

t«# iBi Sglf ,'ilt toaiCMBt stsgt



p.

Table 19-

w.
/F •

phosphorus content of plant at different stages ol crop gx<Wth CS)

ig.1. 20 DAS
Mean

(1)

19.3. 00 ms
Mean

^1
^2

H,.

Mean
T/K

^2
%

19»2.

,^2
N,

K„

Mean

fA

^1
^2

K„

1.02 1.05

0.99 1.05

0.99 1.02

1.00 1.06

1.07

1.05

1,09

1.09

E. E2 K„

1.08 1.06 1.08 1.05 1.05 1.06
1.08 1.05 1.07 1.05 1.02 1.04
1.09 1.05 1.06 1.05 1.04 1.05
1.07 1.07 1.08 1.06 1.02 1.06

1.00 1.04 1,07 1.08 1.06 1.07 1.0^ 1.03

1.00 1.04

1.02 1.06

1.00 1.05

0.98 1.02

40 DIS

1.06

1.11

'1.05

1.08

1.08

1.09

i.07

1.07

1.05

1.07

1.02 1.06 .1.08

0.97 1.04 1.05

1.11

1.11

1.07
1.04

C.D. for
marginal means 0»024-
C.D. for
combination 0.048

1.09 '1.08 1.08 1.05 1.04- 1,06
1.06 1.06 1.11 1.08 1.06 1.08

1.05 1.06 1.04 1.03 1.05 1.Q5
1.05 1.05 1.02 1.01 1.00 1.02

1.03 . 1.07 1.06 1.05 1.06 1.06 1.05 1.05

1.04 1.09 1.07

1.04 1.09 1.07

1.03 1.06 1.06'
1.01 1.03 1.02

1.04

1.06

1.05

1.05.

C.D. for
marginal means 0.035

C.D. for
combination 0.067

0.83

0.79

0.83

0.83

0.^

0.01-

0.87

0.88

0.84

0.89

0.88

0.89

0.82 0.86 0.88

0.82

0.81

0.85

0.81

0.85

0.84

0.87

0.86

0.88

0.89

0.86

0.88

19.4. Harvest

0.83

0.7)3

0.80 0.82

0.83 0.85

0.80 0.85

0.86

0.81 0.86 0.88

0.85

0.86

0.90

O.S2

0.84 0.84 0.84 0.83 0.84
0.88 0.83 0.84

0.8? 0.86 0.87

0.89 0.89 0.88

0.82 0.84

0.87 0.88

0.87 0.89

0.88 0,m 0.86 O.S? 0.85

0.88

0^90

0.89

0,86

C.D. for
mai^inal means 0.026
C.D. for
combination 0.053

0.83 0.82 0.82 0.^ 0.84- 0.83
0.87 0.^ 0.82 0.81 0.84- 0.85

0.88 O.^ 0.82 0.86 0.85 0.84
0.87 0.85 0.86 Oi.86 0.85 0.86

0.81 0.83 0.85 0.86 O.^ O.S^ 0.84 0.85

0.79 O.^ 0.85 0.86
0.81 0.84 0.83 O.^

0.81 0.82 0.85 0.87

0.82 0.85 0.89 0.85

C.D. for
maz^inal neaiK 0.022
C.D. for
coabination 0-045

das : Days after sowing

00
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20.1. 20 DAS

IT.

0.86 0.85

0.89 .0.89

0.97 0.95

0.96 1.05

-0.92

0.92

0.99

1.05

Table 20. Potassium content of
of cxop.growth (%)

^1 ^2 E,

O.80 0.85 0.85 0.88
0.83 0.86 0.90 0.87

0.87 0.89 0.94 0.95
0.97 0.97 1.01 1.00

.Mean

m

0.87 0.85

0.89 0.88

0.96 0.94

1.02 i.OO

Mean
P/g

Kg

^3
K,.

0.92 0.92 0.97 0.87 0.89 0.95 0.93 0.94

0.85 0.89

0.93 0.90

0.94 0.94

0.96 0.94

20.2. 40 DAS

0.95 0.97

1.09 1.17

1.13 /1.09
0.84 0.86

0.95

0.99

0.97

0.98

1,05

1.16

1.09

0.94

0.86

0.88

0.86

0.87

G.D. for
marginal means

C.D. for
combination

0.95 0.95

1.00 1.08

0.94 1.05

0.89 0.84

0.97

1.09

1.07

0.88

0.99

1.12

1.08

0.92

0.029

0.059

1.00 0.98

1.13 1.11

1.06 1.07

0.89 0.88

^2

%
Mean
P/K 1.00 1.05 1-06 0.95 0.98 1.00 1.03 1.03

^1
E.

•2

K,

0.94 1.00

1.00 1.01

1.02 1.06

1.05 1.03

1.05

1.05

1.08

1.05

0.93

0.95

0.94

0.97

C • D . f or
marginal means 0.036
C.D. for
combination 0.071

• ii-'

plant at different stages

20.3. 60 IMS
~ Mean
^4 (H)

1.02

1.07

1.12

1.05

1.Q5

1.20

1.Q5

1.08

K,

1.07 1-00 0.S6 1.02 1-09 ''.06 1.03
1.07 1-13 1.07 1.08 1-17 1.15 1.12
1.08 1-04 1-<® 1.09 1-08 1.09 1.07
1.09 1-08 1.0^ 1-09 1-09 1.07 1.07

1-06 1-09 1.08 1.07 1.03 1.07 1-11 1.09

1.02

1.07

1.08

1.06

1.0S

1-09

1-12

1-12

1.04

1.08

1.13

1.08

20.4. Harvest

0.75

0.79

0.91

0.99

0.77 0.78

0-92 0.87

0-93 0-96
1.01 0-98

0-55 C.D. for
1-04 aaxginal means

i.12 C.D. for
^ conbination

0.74 0.72 0.74 0-79
0.87 0-84 0.83 0.87

0-97 0-90 0.95 0.97
0.98 0-97 1.01 0-99

0.029

0.(^8

0.79 0.76

0.92 0.87

0.95 "0.94

1.00 0.99

0-86 0-91 0.89 0-89 0-86 0.88 0-91 0-92

0-84

0-87

0-87

0.88

0-85 0.89

0-89 0.88

0.93 0.90

0-96 0-91

0.86

0-87

0-92

0-92

C-D- for
ear^nal aeans 0-023
C.D. for
coiablnatlon 0.047

DAS ; Days after sowing

6q

• • jC
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21.1. 20 IMS

Xable 21. uptake of SEltrogea al; diffesesi; stages of crop growth (kg/ha)

21.5. 60 DAS

^1

%
21.2.

^1 ^2 ^3 ^4 ^4
Meaa

Csr) P2 P3 P:^ t, Kj K, "Ian

^1
®2
^3
%

6.37 - 6.47 6.51 6.69

7.45 8.00 8.14 8.-17

8.74 9.00 9-64

9.11 11.03 11.26 10.57

6.49 6.5(3 6.51 6.50 6.51

7-47 7.97 8.19 8.14 7.94

9-40 9.22 9.61 9.02 9.31

9.47 io.e6 11.09 10.77 10.49

26.36 27.25 27.75 27.64 26.67 27.12 27.67 27.54 27.25
28.70 35.88 35.49 33.15 31.43 33.85 33.39 34.55 33.31
34.88 37.74 37.37 36.63 34.95 35.06 39.03 37.58 36.C^-
37.06 37.59 37.48 41.00 36.32 38.95 39-95 37-91 38.28

Mean

PA
7.92 8.62 8.89 8.^ 8.21 8-59 8.85 8.61 31.75 3^.62 3^.53 34.61 32.3^ 33.74 35.01 34.40-

6.67

8.1S

8.49

8.34

8.49 8.80

Z.iir3 8.96

8.86 8.81

8.67 8.98

8.87

8.75

9.25

8.44-

29.37 33.06 32.82 34.13

31.62 3^.60 3-^.05 34.71

33.76 35.09 35^.70 35.50

32.25 35.71 35.53 34.09

40 DIS

C.2>. ±oi?
marginal neanj 0.485

C.B. for
combinafeiOQ 0.970

BT^ 11.38 11.58 12.06 12.54 11.69 11.^5 12.05 11.78 11.84
ISTg 13.64 14.43 15.69 15.92 14.49 15.13 15.09 14.97 14.92
Nj 14.51 16.71 17.22 16.34 16.39 16.65 16.55 15.19 16.19

17.66 18.57 18.98 18.88 17-94 18,63 18.92 18.40 18.47

Mean
P/K 14.29 15.27 15.99 15.87 15-15 15.56-15.65 15.09

C.D. for

marginal mean^ 1.274
C.D. for
combination . 2.549

21.4. Harvest

16.86 14.15 17.92 17.77 16.91 15.'^1 17.68 I6.7I 16.68

19.07 21.97 22.08 21.44 19.70 21.05 21.84 21.97 21.14
19.76 21.03 21.94 22.24 21.27 20.73 21.18 21.79 21.24
20.24 22.04 23.06 24.36 22.03 22^71 23.21 21.75 22.42

18.98 19.80 21.25 21.46 19.97 19.97 20.97 20.55

% 14.07 14.96 15.46 16.02
C.2). for 17.77 20.53 20.26 21 .53 C.D. for

^2 14.19 15.22 16.25 16.58 (sax^aal meani 0.747 I8.7O 18.24 21.53 21 .43 marginal means 1.665
K, 14.53 15-28 16.16 16.64 C.D. for 20.43 20.38 21.43 21 .67 C.D. for

P

^4 14.40 15.62 16.08 14.25
combination 1.4^ 19.02 20.24 21.79 21 .18

combination 3.331

DAS; Days after sowing

00



88

m rni^mmo^ at M Stowei signlfi^aEit, : _

at m§h ©f .altsogta afpiteati#®*- At .liagffit ©t-age

tfeiit- mm a@ iifftre^e# £» 'toa.tsiafte imn t© ii| Mtel®
©f s# • ^ . •

m'Mmu soa mm iefs wmlmt pte©spto»m at f|.

lm^% teeatiei: t&i' is0;p$ia.«s But m iOtfe iay

sai'at hB$m.&M asiciaiii ttftaK# wsi tWiisti st fg aai
ffefti mB m slgaifitaat «if£@s®e«0 %etw@ea

fg|: f| aai-al ail stagtt ef isest^fe# ,But

iffilesfeiott #f stgfilfiteQt

Isfimfsef' ©tily ©% i® i©sfe aftft e@®iiig» laMimiia tiptsfce

see^siai at at #3.1 ^ mmtk^

fti# i.ats£a#ti0a tf-feet e.f S? sas'sigaificast at ••

-ii mm sdwisogf •

,©I sit^»®a-te'..g&g# ,• - . '

111®, mmm, m nt%smm\ mptsls®-, W p»©sfatii

is »l# aafl aasiysla; mt' tatiaaii ia %|iiQaiJr SII*

mtmgm ttfpltca^len giisiil.«aa«Iy- iBa«iie-ei tfat

1 ssta sQi Mgiieiit u&taks ®.f 'H ©feserHeS at



fef smA -̂ Mg/ha)
..lletate© of .,.. -.

aai

89

WMm

.m

1^,

%
• aft:

% %
^♦05 9m 9*90

10.05 W*$3 liolS MM
12,33 13-0^ iS-*:-1.1

13^58 1t.8^ 1i:,6g 1.a.^B0

fci

'$m B:S7 3m 3m-

mav ns3 -n^ it.^

mm ia*9f i2#€S

i3.s^ ii*$a 1S:»47.

BS**
mm 13•03 11. t*f2 114I4. ia#'^ ia...if

%

f»m %^§ 11:,»w f^.g4.

m.m ii-»is iQtf1 •12#3S
C.D» fo#
asrslaai ®«afis %m2

%
%

it.*^ it.ff iz*m
if*2# mM iQ»fa ii.*sf

€♦1). foi*'
eepibinafelss

.iS*g:# ! Qf .Phooijliowia

nS7 1,51 %3? l#4a 1#©f 1^21 '^S3 1»a?

% •Wf 1»56 1*§© • 1..B6 1#S6 1..t€^ 1^.19

ttp
.,%•

1„,72 'ItfS 1.05 1^63 1»51 1#?4 E«11 1,8S 1,.?9

1»95 1,74 im 1#49 1«f8 1:,#B8 S4-©2 • 1,.#7f

M ,
i,*se 1.65 1»:6% %m 1*6® • 1#72 1»72

fe,
Kg 1.ff

1*5I

%Sf •

1#|2

1#??
G«B#. Ms -

mmm 0.#1B '

% 1^S2

1*B

1^70 im 1v8i

tm

©»®* for
eeiaMsn' los 0.510 '

tJotake. of Potaseiijt •

H CI^-99, 1,23- "1.2S 1*fS •0.99 1*14. 1*39 1#%1 liSI

% i.fi 1*55 i»fi 1.r?9 1*6? 'I.if • 1,70 1#69

^3
, %

f»i6 %m 1.85 1,^ %m %n a«2@ 1..8S. 1.@1

'%n i*fi 1*.^ 1.#^- 4»-B1 1.98 2«1i' 1^®84-
m0&.B

PM 1,5f i.§o 1-^15. 1#78 1,...7$ -

^1,
%

i.*is

i»fa.

i*m

%-S&

1^5&

1^ 1^71
•• -01.D.; tm '
. mmm

% • -^m-

1*8% tm

i.si ' f*S|
.. f cs = .

s©iiMaa#l#a 0.291



90

Jttftut#, seirealei m ellgfet iteliaiag

tftet* Bmi tli« mM %j, was; .a®i

sigatfieiat* - • '

ffe©ifb.#Kis att slgalJieaBt

m tM mp^s&e 0| » by etei* Mgliis.t -mptafe© wmw

l&ml aa# Ifteiiasiag tlii Im&l #f• P "fetyeai pg

a iecltfiiOi ftwiS# Btit va^l^ne tEtstetats fg t#

BGt iijf9t slgaifieaatlf#

, fslassim lii© liisificaal! effect m^^'m •

uptalif' Qi by seei* f&« iilftet mftpte.f was-

St ieret aai tmthQs imm^m & ieellaisg

fte ttistsi-ftts #ii s@t mnf iiffet«ise®. mtmmm

m& m fiiffeg#-, • • ••

fli® iiit€-»eti®a©f if mm$ M mm ali@

sigBiiieiiat m €&©• S'apfc@fe©'% «'M* • " ,

m. WiMmRem. 'im: '. WteMt

fhe 0Mfm% .## WK m th# •t]pfa&@ -o# »• W

P$:es©iit0i itt fsMf tf tl- aai tfat aaslfeii #f tstiiae#/ is

ippf.a4i»' WZ»:

ffe« If F esi I gli-alfieastly iufl«e§«®a

tl# Mftfto aitSQien- %y piaQfi* laMs« mptalse M s



91

st imBt @f fli© tj?ea.taeiit wm

ta fat idtfe ^1 wiitli is tttsm mm m ^iwli- ag<>
g-towfi .0igiiiii««afe iiff-erfa«t Mfeli Og»- %mm'̂ mftafe was.
#i>s©»ffi at lowsif ©f Mt^gea

•fk# l0wst l«v«l ©f t Cf^:)
f^#Q. ©tMt' lfteit-stefstt Mfistr I.etele ©I w iiwm tg

liii- ftffs' Sfe,$©- fila# fell® EtgMsst Mml of WCf||.)

osMwiii iif^sk# mi Bittegta# '' •

mm^hmgh l ft.oia©@i slgalfleast !©.»%»' tba

Mgliis.t iptefef wm &%m'xm& at- ^ MftJ-#. ffeat® was a-
l»®ai «b#tt 0|_ S «ae la©®#aeii

fe|# • fiiitesit let®.!# #f S .ff©a td -iii oot Its

fiw iattfisfita «if«ets .att giiailieant*

.gptate .Qf•gtiea'BliQgtie fey elea-fe .ai- ai$i<§M.a'fe mtmm ef ggewfeh

ffce- effect o,f ftel #b Mm tiiUafe# tf fl©spM^« % flaafe

gt .iiffeEmtt itii«6;: ©£ aie -pret#st®a la fafel€ 2f aai

tfai amilf&i® .^1 tatisa©#: ta ippfsiS.^ Sf»

AffM#!; pTOi^et-i eigiilf.ieaot .©$feet ta

.iasMs^isg F wptsfe© et s3.1, ©tegfa «?f gr.owfia# Oa, S©tte-riag^



7^ • -l •'

23.1. 20 HAS

Table 25. Uptake of Biospfiorus at difieient stages of crop growth (kg/ha)
25.3. 60 D-4S

^an . li IT T Z~~

Mean
P/g

^2
%
E,.

1.55

i.69

-1.86

2.16

1.53

1.86

1.S5

2.47

i.TD

1-89

2.22

2.55

1.72

1.35

2.28

2.33

1.66

1.79

2.10

2.45

1.70

1.88

2.09

2.37

1.66

1.90

2.14

2.40

1.59

1.82

1.98

2.27

1.82 1.98 2.08 2.07 2.00 2.01 2.02 1.91

1.75

1.86

1.89

1.77

2.01

1.95

2.02

1.92

2.09

2.13

2.04

2.08

2.15

2.10

2.15

1.88

C.D. lor
narginal aeans 0.095

C.D. ±or
combination 0.1^

ilL
1.65

1.85

2.03

2.37

23.2. W DAS

^1
1^2

N,.

Mean

P/g

^1
Kg

^5
K,.

3.82 3.92

4.40 5.16

^.39 5.27

4.92 5.32

4.02 4.25

5.01 5.14

5.32 5.13

5.38 5.38

4.00 4.08

4.69 5.17

5.05 5.04

5.27 5.31

4.01

4.90

5.04

5.31

3.88 3.99

4.96 4.93

4.93 5.03

5.11 5.25

4.38 4.91 4.93 4.97 4.75 4.89 4.82 4.74

4.41 4.73

4.40 5.04

4.44 4.48

4.29 5.00

4.89 4.92

5.07 5.07

4.95 5.04

4.79 4.86

C.3. for
Eaxglnal means 0.194

C.B. for
cosbiaation 0.3^

^^1
9.51 9.71 10.37 10.15 9.82 9.83 10.22 9.86 9.95
9.64 12.18 11.98 11.64 10.45 11.52 11.93 11.54 11.36

10.71 11.51 11.86 12.18 11.16 11.17 12.52 11.41 11.57
11.11 12.07 12.19 13.18 11.49 12.65 12.84 11.57 12.14

10.24--11.57 11.60 11.79 10.73 11.29 11.88 11.09 "

9.48 10.98 11.11 11.36

10.17 11.43 11.50 12.06

10.12 11.76 12.16 12.39

10.12 11.30 11.63 11.34

K. K„ Mean

(N)

C.D. for
marginal means

C.D. for
combination

0.487

0.97

23.4. Harvest

7.45 7.19 7.46 7.27 7.30 7.28 7*41 7.36
7.09 8.01 8.46 8.35 7.48 7.95 7.94 8.54
7.07 7.84 8.15 8.42 7.87 7.56 8.06 7.98
7.46 8.45 8.75 9.11 8.52 8.71 8.57 7.98

7.27 7.87 8.20 8.28 7.79 7.87 7.99 7.97

6.86 8.13 7.83 8.36

7.14 8.00 8.05 8.31

7.69 7.67 8.22 8.41

7.39 7.69 8.71 8.09

C.D. for
marginal means 0.496

p.D. for
combination O.992

7.34

7.98

7.87

8.44

DAS s Days after sowing

CD
ro
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Ckg/ha)
24.1. 2b DAS

Table 24. Uptake of Potassium at diffexent stages of crop gx<?wtli-

24.5. 60 PIS

IT.4

Mean

P/g

^1
Z2

.

24.2.

^^1
^2

N,.

Mean

PA

K„
Mean

_£IL_
1.31 1.27 1.45 1.27 1.26 1.34 1.37 1.35 1.32
1.50 1.54 1.67 1.50 1.46 1.60 1.58 1.58 1.55
1.80 1.77 1.91 1.80 1.79 1.84 1.93 1.72 1.82

2.07 2.52 2.42 2.09 2.15 2.25 2.27 2.Z$ 2.22

1.67 1.72 1.86 1.67 1.67 1.75 1.79 1.72

1.49 1.64

1.70 1.68

1.76, 1.80

1.72 1.76

40 DIS

5.47 5.60
4.46 5.42

4.85 5.52

4.22 4.42

1.85

1.96

1.86

1.79

4.00

5.40

5.40

4.94

1.67

1.67

1.72

1.60

5.62

4.85

4.71

4.65

C.D, for marginal
means 0.1<K)

O.D. for combina
tion, 0.200

5.51 3.66 5.82 5.71 3-67

4.77 5.08 5.02 5.24 5.05

5.02 5.15 5.12 5.00 5-07

4.20 4.59 4.81 4.61 4-55

4.25 4.69 4.94 4.44 4.58 4.62 4.69 4.64

11.65 12.28 15.09 11.96

15.06 17.54 14.41 15-12

14.45 15.91 14-.67 13-58

15.87 14.62 14.88 15.60

^1 ^
11.19 11.95 13.26

15.52 14-.58 15.94

13.05 13.81 15.05

13.70 15.57 15.42 14.47 14.74

Mean

ML
12.58 12.25

15.89 14.98

14.47 14.09

15.25 14.54 14.26 1it.P2 12.S? 15.95 14.92 14.55

12.07

15.42

14.15

13.36

24.4.

6.61

7.20

8.11

S.13

13.62 13.16

14.59 14.10

14.94 15.-W

15.21 14.39

Harvest

6.68 6.55

9^12 8.S4

8.76 9.15

9.92 10.44

C.u. for
•arginal laeans

C.D. fox
coaibiDatlon

12.62

13.81

15.17

14.46

6.32

8.34

§.24

10.26

6.25 6.48 6.95

7-67 7.92 8.42

8.42 8.78 9-08

10.37 10.14 9.90

0.559

1.078

6.88 6.64

9.23 8.55

8.97 8.81

9.34 9.94

7^76 8.62 8.79 8-54 8.18 8.33 8.59 8.62

^1
^^2

5.96 4.58 4.78 4.58
C.D. for

7-24 8.56 8-^ ».2S
C.U. £ov

4.25 4.68 4.96 4.59 Riarginal mean 0.218 7-75 B.53 8.59 8./J2 aargizial sieaa? 0.594

% 4.41 4.85 5.06 4.46 C.D. for 8.18 8.68 8.76 8-75 C.U. for

^4 4.58 4.87 4.94 4.56 combination 0.456
7.91 8.86 8.57 8-S5

coablnatioii 1.188

DIS : JSays after sowing

CD.
-a
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Table 26. Soil fertility statiis alter tbe e^eriaent

26.1. Total Nitrogen content C%)

^1 ^2 ^5 -% ^4 Mean (H)

0.082 0.075 0.075 0.075 0.080 0.080 0.073 0.075 0,07s

ITo 0.073 0.070 0.082 0.078 0.078 0.07B 0.075 0.075 0.075

0.087 0.080 0.078 0.0^ 0.085 o.<:^ 0.05^ 0.089 . 0.081

% 0.036 0.096 0.0S4 0.085 0.085 0.089 0.052 0.101 0.095

Mean
F/K 0.085 0.080 0.082 0.079 0.0® 0.€ra2 0.077 0.084

0.08 0.08 0.08 0.08

K-. 0.09 0.08 0.08 0.07 C.D. lor aarginal aeanS 0.0121

0.08 0.08 0.07 0.07 G.3. lor CCTibiDation 0.0S4

0.09 0.08 0.08 0.08

26.2. Available I'2®5 (kg/ha)

^1 42.25 42.56 , 42.45 45.72 42.91 43.27 43.C5 «.57 42.69

^2 42.86 , 45.02 42,52 43.75 42.94 43.2a 43.24 42.68 45-04

4 42.92 42.95 45.15 43.38 43.00 43.52 45.01 45.05 45w09

45.10 42.97 45.16 45.33 43.20 43.29 43-06 43.0s 45.16

Mean
P/K

42.78 ,42.82 42.82 ^3.56 .43.01 43.29 45.09 42.59

^1 42.75 45.05 45.14 1^5.15
1

Kg 45.06 45.06 43.05 44.01 CiD. lor Gsr-ginal seanS 0.351

42.99 42.69 45.00 43.67 C.D. lor ccH^inatloii 0.782

4 42.54 42.51 42.09 45.«-

26.5. Available Potassium (kfc/ha)

45.26 41.96 42.09 42.^ 42-52 41.98 42.91 42.81 42.55

Kg 45.20 ^12.57 42-75 43-92 43.07 42.^ 43-42 43.25 45.06

45.55 45.01 45.24 45.61 43.65 43.-11 43JB5 42.84 43.36

"4 45.55 45.80 A3-79 44X5 43.6? 43J^ 44^.^1 43.44- 45.79

Mean
P/K

45.40 42.79 42.96 43.65 43.23 42.81 43^65 43.€^

^ • 45.76 45.7^ 42.62 42-81

^2 42.06 42.24 42.96 43-97 C.B. j£e>r Bsarginal. oeaiiS 1-01S

45-94 42.71 45.79 . 44-16 C.S. lor casi1>i£iati(B3 2.C5S

4 45.84 42.46 42.49 43-56
-o
ro

fs,
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,f e#aTbeiafe' #.f plflut t»o® 4®tfe iay ©awasie*- Mpte©! ani'

iQ-iiwa^- Siagfe Clfff) stuii-ei tte m 1? Mmim ©a tte

siis^agea-i pliespto^ aai ppteeM mpt.alst" ©f mi icitiai

Mmt asf||©i jjittogse iii«^tas©i tlit ait:fiog0a sud pfitsp^eTOS

mmMat mn& wftafee* ... •
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BfesffcpEWs ©Is© smwt&i eigsifiesBt ©if«c% m

F tf pXmt 36»plf* |B©»0aeiQi ptoepteiis level

etoti SQ tyeai at all -stages of gts^^b 0«.©|iU

m #© #«^S aftet i#wiog* fkie i& In ag^^iisat wltfei Isls,®

f|®d|ags ®£ fir toi' lmm&. (197$) saS 'l©a% (if81)«

See#f m 20 fafi a.ft©t •e#wiiig epfliei I iii: Q©t psoati©©

eigaiiicsalj sife'tt so tiii t of plamt^

gtespteQgtia .CQBteat. #1. ;

fM £@@a|.t Ctafel# 1.8#g) tsteaiei tliat plosptefiie

®0st0afe #f 8@#t Is s^-gaiii^aalfly tnftnmm& % S aa# P*

fk0 fmmnt ItBil.sg i$ ie ©©af©raitgr wii-M fete' ©'fes@i?i?ati.©Qe

#1^ fit ©mi fffas •Cif7f) aoi aai C19®1)^

F#tae0i« ita ast' ©a&e aay aigailieaat irnilumm ®s

feMs

4#§« getaaBimii .cQSieafe M Maiafe at iiifeggat etaaea

ef gg0%iila

fM: CfiWt ti) tba.t iifft^ueat

.#1 1 ba©- alfatfleaat tifeet m fitassiiiia m&mm ©I fleia^'

fit all stsgfi 0i g»0wt&a, ffee ©f^®0t #f I ©t 1, was

, Mg-fe at m iai iaf© ®fti» mMim a €©®iia*

lag m& #bs««fei# 'ffal# ie %m li» tM fiailags

©£ lafet&femlia ^ saa IMaif asi tea^saaa (1901)*
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als© sigBtfitaot .tffeisfe ©b S

eoafcent oi pleats* ffe© Mgisat 1 ©oateat f)as ©bs$ti?©i' at
I

#©• #ai it iays aftti mtnxitj qbS e tm^mt

a. iiiilniig tt@iii» tfce tffeet #f s si©© wa®

eigsiiie.aat at all. 0t8i#e dt «0fit50.at Qt E

ale# ©toai s iecliattg tsfiasis liat^dst ©tsg©.. fbt

ii- tB agtitasMt flniiags &t Seidy aQfi

itea^aaaa, |1fSf)t Mpe -Cififl.* flsa- Jslalniseokmtt^ (If85).

##« gotaselm e^afeaafc..#!:. ^ •

Xt'i® eeett tlie iWahM 1i»f) ttet S aai K

eotiid' 8i.gstli«aa6.^ lii,a«@a«® tftt f©tasait». ^©Q^eat ol e©© '̂'
wMie. I' tei »©' ©a t'liis-* Wh@a tti© plast ie siipplt@3-

ligbff liwt. ef p^taeelimt as it 1© «0ll sitaMiefesi#

plasfe wqiM' ©^S0;p% feigfesg asmaiit ©f fQtuesiiaa «laic& ia t^i^a

wmM m tiii p^mmMge. M amttiifit la

isti. §iti|©- Wvi ilgoifteaofe €ffe.et of

11 m€i 1 ©». m&S mBtmt &£ seeasiisi ^,

maiif ¥©IIayafii

f t liotatee .&i ^ '

. I*;1* lBlaM*si«SMMSaM^^iLSS,-ilSSESi,S.ffiS...SSm£SS|M
Tks 'fetia'b 'fefa# isaiB 0£f€6t ^o£

tl| F aai S. lass iiif.toiie@i ©f if at -ali
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ffeagti of K hm .sbewa aigaifiesaf iallBeaee

#5 it i:©ye sftet stwlag* ftee ^as a gtsgsfeslvt ias^eae^

m tfef iiffigent etegti aai ti® a^e^ag©

aittdgQtt tep^aLf tas at 6© isfa after sewiiss,# It.

0s» %i -i^ea tfeS' ® sftete €mmBm4 rnhm ttm fjlast

afp^tsnteei l»OT«st ©tag@# ffeie say p®©bamr^^« to

iii©:®0iis@ la «0igh1s ©f Itas ®f l0a.f€@ aftei

# daye -aftet swiag#. fte ssewlt ^©f t&© piestet Is ia

fiafliop #1 Ills# Tii? mui t'&m&

C1#I5# is^i; flfSSI m4 fslsXaaetskufetr (19i55'«.

-IMf tfieef mt/9 m H %pt&kQ was slgaifieaat gni as im

t&e' €sst #f If 'tlis. ttgfesst ttftak® mm ©fese-rte# st 60

®ite« f.^wi!Si«- fbe.posititt #ffe€t &t phmpb^m^ m MnptBk&

. mm hf' fi® bbS fmmm ,Cii?f) ^aiiaiei mtisfeati#-

fMy ttet apflleatisB sf .?gO^. at -t%@ sat© of fO kg/M
itei. pfetepliomii ^oatsat ©a# ap^ake &f sad

pitsseitw# lafi (ifSf) ilfO jjtpes'feti ttot Wapp^ilefl'*

^iQS al-gBttieiit'lf lic£©si«t tfee t mmmm*-

MtmM sf f tei si$sMMmb -#£fe$,t ©olf-8i 60 Mym-. aftQ»

s©%ilag« ' : • , • • . . , •

f«2» llBtate #-i fcg. Sfgi. • ^ • , ,

' m Is eee© C'tabl.# .2a#i:| tfaa-t. H aod K tea eigoifiesBt

#i'fec%- ia ^fe© ttftafe® ©f ll Iff ©.f ? also
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Mi: SB mfta&e ef F bf aiii* fht signifiesst

tfffet' •#< 1 :0a tiiQ mptsii# #1 I W ssti was %

wotfe©»0- C1W9)t Bisteoi mmax iiiigfa

iW$) «wa «isl|a ®©fi •

It is siiB tbat tlisit mB stgaKieafit la-me

l©tal afti'fef •©! «iib itteteas-isg l@f©lp 0f" aitiegea

ttti tetal. ttp-tak# mi feigte^ with mghm. ImBt of S. •

tfttal of ait«.©gta ale© eigalli^aatlf iail.tt0iseti

fey iitf«f®:at immtB M i sat X« e&s Bltsegea

eaatfBt @1 flmt at stag#s M m€ peei

ait^ogsft m&tm^ .s%BUIcaat% iBUmea®©^" "sj sittagea

®pf|leali©a sai tMs iiifl:i«a©iai. ia tM mpfeate© oi

W fi«a^ si^i' iifJtsiat BtB$m 'oi giewfeli tess
Xmmm sffiasts# ia felif ttiJsl. afttilfe #i Mals©* lasseaeiag-

ie^ils of W aai S also Mi ©igaiitesst Inilumm m th©

}g#» flaat*

f gBfeate -01 gMeesMegM at efeages Q,f. giro^-l;k

m© §mm p»Qse»t€a ia fslsl© a| »0i?salea tiaat I asi

gigaifieasUlf iafMsseaS •ptespfaottis. uptake #1 plaat ©fe

iifi©»est? s%sg»s ©t S sonia #-^rt ©igslfl^aa'b •
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,at 60 ia^a aJtet s^wiBg« Ai In the ease of 1

ttgiist tifttlc# wm ms€m^M ®t ®@ &m& aftes Bm%m

i@t»eett at fessttst stiagi'# Cti^ila ®©ti Clfif) -ofesewei

tig^lieaiit tffioi 1 aM t m phmphmm^ mmmt m€ ^

iiptakf is -etaamia# fkf pf K was sis© fomsi .tigaifi-

eaiit St 6f 4ef® &Mm smtrng*. iaeMs^e la itj welgM

at 4af oigfet Mm biglies mplsfee ®f sateli'iitg

itflniiot K tai feiassitia ©ieag «itli fi©spiiot«e ptsiiieea

iigaifieist to uptalf of f Qt S§ is^s ^sftst @#wlag*

i &&gate>Mag . ^oci

It is mm. t -^©attisfe ©i sas -

Aaflwoeii 11 ®»a K» ' fiitfi© aa i^eteasing ^teai wieh

%ts&t ei % iacxaasei iee# ofime &i

ale# bai a teBtfieial,. ©s-mftsfe# -M K %

•fMs wfit I.S 4mimm$^ wl^h tM fiadi^gs ©f Atpt C1-f81)»

f gStSl l|gS:at.t .0f FMg|>lltgttQ

It is seen thB% Mml& •©! ait^egen -mA

fteptomi #isaili.0aat% t©t,ai P ttpta&e bf

tit# flaatr fllitB thf •^kmfhmm .^©-atsii,!; ana uptafc# of ptee--

«tft sti'Bifieaatlf t»fMeee'ei 'oj aitrofsa aai ffcteiipktisis

it is m^nml ttet -tte tofcai uptBks woal# als© Be eigaifieaat*
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Is m9 «ae# 1 tMm m GMM

3mii C19Bf) eimilis tisfe® toait*

tiooi. ia steaew m^p-f

$»% -fetafe# gatag.iliM..Qt. iiifei?€.ttfe..sfeag@t ©f mmm

' " s#?ssle5 tliat nttsmm as4

pteffeosiie Mgoiflesttfij tlie' sptiak® di I at sli

stag#g •©!' griiitfc* fb@ mptakd M p&tBswtum wm elgo Mglxset

ef S0 altet gow^tit «M©& iteliaef fcewsfas tert^st#

fli0: #f 1 gat y mm sa®@ -as- ©^laiae^ Is tte' ease of

ttffeitt M M mA ^hmphm-m*.' liit x'ssBit tfee^p^©©®Bt stm%

i© im »itb"tla© ftQiiais of liateoi aai' Kmmmm

BtmU (1979) fai ^e1.alai#«!iMit% C19SP5*

fte -tlfeci 9$ E fm& slgsifliiaist at 40 ^isi €0 flays

afte» &mim* Itiiy aaa Wm^jmrn (1983) stuffed tfe© •e©& '̂

6i f©lsBs:im is plaot pafits ©f sesaiiiiia aai' -foiiQ#

tfaft fditentisfeieas fa all vtgetatii?® plmt pasts

mf t# §• wieks tfte® sowisg affeeie wMefe fetef© ®sp

a i^ateal t«eiiss»; Sisilpi- fsstxltg wet© also- oMaiUfi by

C19#) imM$MQWU kumy (if&$) im msmmm
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f ti# M. te. Bm^

Itt tie #8if ©I #1 petassli® % eaa fee

i®©a Cfsbie tte% i as# i sigBtfieeBti^ t&t

ptlafsiiis uptaii# ligteJ^ mftafc© ©f p#tse0iias -was

St blg&ftit ©f m^wmm m&- miM may be iw t# the

:,fl s m i* ^ tf.f@@t ®f pfeoffi©»iie «ii

«#t ©ignlfteaiit ©a tfef ttitafet potaealm* Bmt appli:fi

•£ m tim tf £ fer

#1' 1 ©ii tit© mptafe:© sf' f©t®saitt® hm ^eea

tt.|s6ttefl, fey A4f@^ Cl-fil5 a®i ttiflj® C198§) is sisww#

.ggiaM- ,M yetae'Binffl' .M glaat

f#til. aptMe ef pttasalwa ®s® elgailleaatlj lafXti©se«i

% % Wami S# Bf iae.tessiog- tte tevet ©f eitf^egea tte

mpfeafei -tf nae tuesiasti aai- sa^tim

wi ttetiwi at 3.®i?03..i» Ift M ttefe tiptak® of

pmrnnlm 'W plaat et all g.tageg mm -sigBlfieaQfely is*

fiwseei % It ani- feeae# l eeiaXi -gigalffeaat isiteeset

m the uplalft m K als#« a©©pto»ms,.„.a;na p^feassliia

•eis® tmM sialist" gjffgt m t&e fe@tai Bptile ©f fotassim#

ffai0 sa^iam aptsM «l 1 mm& o%sa#¥@€ ate p| C25 l:g
aa« C^Olg lg©/&a) lettis P aai ^ ffesfseti^ely*.
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Si BOIL immsm imm. $m smmmsaw

fQtQ-l>. gjig^fees fdnttttt,

fb© ii$a 0& i®41 t»aly6ii sftf» tte sMm4

mm mm M tmmm^ tu sell ®ltk

Ine^taitd Mt©! -#i if appli^aii^a# But W- sai, I i&iili' •

Bigsifisfl«s»:i m tl «#at©st #1 i^il

nltwQgmrn • • .

S#g*; lTOlia'bte.,,fh©eBte3nig Sdii

la tte mm: .^i a^ailafel# flioiftetts :P .sai K epmlt •

iiak® sigftifieast' wMlf S eefe ®-»«t ai^ giiaifi*

ssat 'iallweoe© m feMt §lmm@Ms* -^hmm «t a

immBBQ M ygO| ©#at®st tiitli iae's«©.iiisi ImmM- ©t F aai K#

S#p-6 i^ai.MfeM ;i%taasi.m,,e©afeeat ef B&il

• ' fli# i?ei?eaiei tisat all tte t-tee laiie.a ;

pmMm auf sigsifiesttt availalile' fstassitt®

mmtBmM M Bttft 'gsftiti -MMiu ft If sfeowei S

tseai Aa im«e»®.lag #f @®il*

Meadaies 0I: Stgasiigi

fii@- flafta ia ftM# E? siveaiei.- %faat tlit

eosfeiastissa -if Sat# •lilgfeiaet a»t pmii^* . .
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pttsseittES &i tiit etesmti® is tte

atliy aef -im@ tb# tm fetaeeiiiB, t#at©at ©f tM s§iJ#

1^ tal^- ®to»4 tfea^ tii© fittei fniisitlt

tisfpftit siffatt i%i#ias- tfe® #©ti^»i0p#aM wlati#'astoif

ireny 0m. aot iii^if 1979).#- ffei^ ieeieiit^ ©ptte® iss#

was t gtlaMtf ®» ft teg 1 * f &§ tgO^ # ii ^
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- M fltli wee lasfeif e&Mm

e©fiiiti®a at tiie XQetx-iiefeioaei Wmm$ Oallti© M .

•t© staa# t&t effect e£ .

pkmpiimm- mi fMmmim m gt€»w'bli.|.

SBi yfttlst olafi^ial, amtsiea:te {Eg F aai t)' aai sis© to

mmk est %tm ieetaiaa pmirn^im wit& tfe#

Mleas^' 0i3l-t'mtt (mm aa Bmww& -m AO?-^)

tmgliis etstoM mmmu 1f8%« ftie ©xg-eflsfafe mi iald ©tit

m m#'• staftnait# fs€t®»4sl. t^f^rias-ist'la «ai.ioals®4 htmks
fiilli im# e©.af«fiii»g- IM i3 it) tstallj* flif.

€s§mimm% @©Bstgt#i #f i# ©II p^geiblt

ecisfeiaa1ii©af ©f €mw MmlB mk%m§m (1®t 30|>' $0 aad

fO Ig Sf/te)f tmm ImmlB #f' pbtsffertile Cf.f Ht SS

15 kg Pg®^/bi} aei tW ©f pttasBima (113# 30# 5© esi
fp fcg Ig©/te)*

©b©®*irati@ii© ©a msioiie gseatfe eiemelitts w®m mmwAe&

©a S©t: 4©t 6§ cisye afte,!' i-twiag aa^ st testtst# the aaal^sis

#f #a.ta Estesied oa i?ati©m© e&steetiSB aei ile© ttiosf

## eiifaie-sl, #©a'pQSiti©ii Qf plaEt© ssi m9&& tte

'IfllSwiiig results, wMeb aaj« enmiaa-^isefi

'I:,. tpfiieatioa ssgaiiieaatly ii3flia©Qee6-t&t

bgifbt -©f flSBt m% all stag©© #f gsmfh feat '^hmpMmB asi
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fttasiiaa iallneoef tliie •efes.taeti® Mtm

^%&sm ®l

t« ls©e:pt •&%. fcsgtesH gtag#® aifseg^a mppllmttm hQi

©igfliftottt iailmeao^g m tM atiiito©# &M tmvm p#» flaatt

«fa4,lt phm$Mmm woM mmP e;igEii|i©aat inftefsi#

aft al.1. iisgts tf ismftfe#- Wb& ©a -tfels

©faa»aet#i? wag -elisiiieast eal? m ^ mM i® laft aftda?

sewiBg*.

|« m€ p&tmMm bai slgniiieaat

'tffit.t -©a t-M- ansMa lif ^rnmhm pp^ fiast at all atigt® ©f

1 dsgf ©f If -if Pg§g/i@ 'Was femi t© %©
©a isire aft®» ©©w-lBg Qpa- at stegst*

%# flil»Sfa affil§Qti®a eiintfieaatif Asflwa«ai Immi

AMm laie^ a% all- ttagis- #f aai .Mghtet '.leaf mmB.

wm& 'gtrnm^i. if iW Mgbsffe mmphmm ©ii®"

sigpifieaat laflB®a©© ©a fefeli efeafa^-ter ©a ^ ®Ei

60 isys aftf* s©wiag«- P@siti» .as5 eigsif least

#f p@tass4t2m #ae ©%6@i^s5 at itagee s»©pt afe ba^estisg

stage* •, •

f» SitiJSfSB ami- fetosix^ bat b® s-iiuifieaefe ©b

•th# si^fesi?' is^g. attalaiag f01 tlmmim

afe liigteest tfeert was siiaifieaat
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is ite etmbeif &£ iaf® tpMa im attaisisag gOi

i# Ittiifctt ©I pmi$ -pi? fMst wm BlgwMtmnf^S' isflatsfsti

,% appliii aittog©!! m€ p§*mmtm. sis<3 aasiftt® foit m&m

#f ''§Q is J? fei lgO/ba«

f.# weifM M f#«e fl^at ®a.e fomsi -t©

% fstageims apfttea^its mitk ®ssS.sii® foi w®iglat 0%

m m •

.-t# Ifpiiteti#® ©f aitsefs® ©si pttasstm aigalfi^aefely

i?5llti#ae#4 might ©i ®^ti.e. pt»- piist* f&f bigli@it

m& #l!Sttfei # tbs- ittti ®t SO 1 aai 5© fei

f♦. WAmm'^% pUmph&mS' asi f-otaselna Iiii ,

sflte% m tlw ps.i*s^ti seti# bu^ tfee Mgtest liiwti M

WBimmi tMe

'IfJv ffet fetee# iwit&,t,pe» fiast •«» eigiifieantly iaflwiseei

by- tM «ptli-eatid» &M atliipfeo tai fliosiihestjt# IsidBia tefetiea

?ias rnmsm^ fit fQ &i- If aai 25 f$a:- ipttaf«#

11-#, ffitf©g©a siii' ffeosptea®: ^wmnmA jiigsififaot iutlmmm m

Bm& imSskt* and. Mglittt ^feenssBi. .eee^ mtsM mm

^btaiufi' at ii feg, -s esi tS feg tea? fe©ets«s«
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It# litf'Sg&S: as# f»@a©me@€ loiItiseet m

e@^i yield aei Wsteit mM yieli mm ©fctstoi at tM

im&x ©t fi fef taiii e£ 11 tea Kg® pm hmwm-» fbf aama^t

fitli wmn tMsiisea wifeii tiii emMoati^B ®#g% Ittels #f,

•Bit3?©g©»| |ib#a|)teiii8 an# f^feaielt® C|0 tg ii^, 10 kg fgO^ aM ^••
fQ kg

1p« llilj«0.g©a :Q8i i3©tagsiiM tea sigoifie'^ii^ effest oa bas^eefe

©si iilgbetf hBmmt IMm mB ©fetaisai at g© teg 1 sai

m kg Kg6/l5e#

litrngeB asi pteep&oma eaiestaa eigeifieaa^ iaflaese® ©a

ttHil my iie-fefe#J? ftodiittifra at? ail st-sg@0•©f wMi# tli®

Qffeet of pst9B»lw if«e sigaifleae.^ 'Oaly at 3.ate» stag«o ef

g:taw-tli*

1f» mm- laajw sttttlesti pbeeplieaas,-aai. ^©teaaiia®

pfPflmeet oiiatfleaat oq: ©41 eosftant of sfsasn®. se@a^

aifktst 0il eoateot wse ofetaiaei at' i2| C50" M/im} ©i
aiff|, Xmet C25 fes ©f pbesgtoms «i &g

<1© &S .Ig0/is) #1 gptQBBim-#

IB.#, Sife»6g<ast p&^spliuime sRi, potmBtim ®ls© exe»tQi

esat effs#! ©Q. f:r©t©i..B §©mt#Bt of eeeaum®# Mamiatta fssteis

ed.Eiis-®iafe ia mmmmnm -mm lm®l C$Q kf .1/is)
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#1 Mmi (M ti M pb&Bpkmm aai

Mwl (f& if

if* MMmgem matm^ of flaat wa© sigalfi^satly

%f ftsatd €&$60 0£ slt«ei»a. iiigtest .iit»og®a iost^ol was

8# Mslif-.st .Mfsl (9Q kg M/kB) &i Qttt^ea* ?tioe*»

fteiif sotiia itfimeiice aitstgea e^attot

#aly tt M sewiig a-oi tbi #f f©tge'slm •«©.

©.Igaiiieanti-

18#,' S|.tM©p% fls©spte£ii0^ m§ mnM pmSmd

aai. atgatfieset tfftet oa tli© sitg©g@a em^m% &£

®e«i# • , • ,

if#, litttgia tpflicstiss pmSmM MigBitMant: ©ff#et 'OS

pbcisfliasmi mntmM of pl6at at mil s%$$m -eiseft ©b S0-iafS'

miMm smiR§0^ 'fii© afftet ©f p'^ospte^iae was qImq s4iQ.ifie©a%

•ssa ^a^i?|,sg at 30 tlafs a|t#f wmim t-te Biimt gotssglwi •

was 5@t sigttiflos.at ©11 stagm of of ttia Gmp*

m* FMeplimm cmtmt .•s«s€ «aa eigajfleantly iisflm«ae©i

%y aitr^gfii gea r«-

.21# I*0tase4m esataat mi t-U© pleat was .sigaifioaa.tl.f

lafiiisasti Bltxfiigta aai pstassimi at all itagfs o£ gwmiskt
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41 a-ai lliai st®g©e|, :isig.fe#®f ©-i mltrngm

Mgtieat tfftet ptesfteme

wsf gigsilleaBli at %%%. ©^©gee e«ept m ®Q iayg al'tes mwl&g*^

SEgalliesiit ©f p®tas®i« we ale.© ©feee®^®^ 'Witfc,.

sM®!® ^©tasgln®, ftalffst a| St Ig Ig©/fca #b. W mi ii dife

affet ##-wiiag#.

St# «.a.i Mi sliaifi^sBt ©a

f0t©s©iii® ^ftaltat #f ®©@i »£tfe p©ta@sim eesfeeat

•at 7f tg If 'eai f§ feg Eg© f«»

1|» fb,e itp-tffllre mi altifog^ii wae .eignificaatlf taflidaeed %

aitfeita ®ai f&osgMstte it bII -etmm .&£ gmmthp, whll& Wm

tsef ©f E If©,® sissifitattt ®»iy #a i© isfs afto^ ©©wiag*

3## flit aptsfe# fif 6itB®fta fey sei« wit

lnSlmum4 W aM f#lassiis mn§ fh® kighmt

pf MMm^u fey s-f#i tJifi- at kg tfcfe #1 I iai

if* . aai pQ^meimm tlgaifisaot

iaiimeast ©a tte ttta'l mftQki @f aittegtp,,# fte ffat.

aa^am tti -liigfetit ItttI ©f i" ifB tg tl/te.) asfi fhostfetsiis

C|g Itg fg©|/ti®) aai m C50 K^O/m} of p0tae.sii»*



1^11-

142

BB#, WMmg&n aai /iigaiJMsatif tit

©f pMafbtrai' at .all mm$m M gmw^h ami tim

fl fstftfisiasi. me #i@a4t-iaamt ©slj %m 60 iays sft@» stwioi..*

Sf.« iptlieeti®a #f sii'»ita aai petseetm sigtifieaBtly

ioflwise^i tM aftatet fef fli©i.fli9»iis by @©ta &M ^igfeist

QMmmA $9 &8 €afi «f H ©si tg© fe« keetste#

at# mftsk©;- <)f piiosf&otas was .sigaAfi#@sitlf iaflusse®d

filttegsa Qoi '-phmpimmB. bp# tht laighest npfeafe® was ©bse^irei

at aig&fst lemte alt^^aa C?§ feg l/te) asi giiospii^Ms

01 m

2f» .Affllestt.sa ©f ai%wi®a asi ftespteOTe p*©ii3e©d

.•@4|fttf£ea.at ^©eiilt m tfee fistseeiie wotatee'ly plaat afe ©ll

nfeages ©i Qsm^U-f mh$mm tto© i.»flagBe« tf p^feassliiffl was

aigaliifaat #0 ^1© sai i© iws affst eswias',#

$Q4 mftit© % -seti was slgaifleastIf iBflmts©®!

alt»©g@a aai liigljest pfttaes.to mftafef tits i?e©OTi©i ati-

fQ tfg, II «b4 f® feg Sg© ftt .• . •

^1.f fottl BffeQkt, ©.| p©ti.@siiaii w.m algnUieaBtly 'toflBtiieti

hy ni^m^mg pUmphmm fstaseitiffi aai tte- mptske m& ' '

Mfiset .«# W &g It# .gg ki asi f® -fef .%© .pts
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mmnmrnB

• y,.
HaseafeiiilQi S.»A*t: l.A# aai

Sbglifai M»A. Ct980)« ttspsas© &£ 0mm& t©
- entlag'dafetst attrogea fertilise® 6mA •bill 0pa©lties» fiae*

of A§slmUm&9 |i.C|l5 t 13#

life,I; 1#-G# ClfSt)*. Hfect of pets-sgl«®f aagaesim ana
smpiiif- #a til© fisii -aai g,ia8li%j of eesasiiii# l^Se*. -ff

©i. i0ll#gf of Itfiala .^gsleTfarr

•, Altetieteafe®:! P*l# C1f9®3* ©eM MtW 6f
TOftae®* •Se-Iefcl>gi.?a,t -e§iieaQgoggtw4,>. iyt

Xa»te# C1W8># af
. sat%at •iaciJGitilatte© ©f .etiuflew®® se -lBf3.i2tiig.ei by i2?sigati@i
©tteiwles mades '«rG3fi#jt levels ©f: /

tetematga Agxi> |(1) i f*14». .

- Imaaetelam^ aod ClW9)« tffee.t ifM
fertiliser® on Bunflomw mMm mimtM Qm^iJsimm0 ite^me

I.#t -^CS> i ^
2i» asa Sfnasiyan.* ' {1W?)« Spaeiog ©aa

f©i?tilia©y mMwom® Btniies 'wlfefe Sf-i sesaismi^ Mair-ae
£.» ^(11)« w^73$-* '—^ -

"^AnUkhp M#S#». PastieM ,sai--Safe«^a:t.- I*.B# C1980)* fleli,
aut^ieat e©«#.i3fe5«ti©a .aai. fusllty of msfeasa as

aei salute £., A»i.*J|.t • IS. —
i-t, €«• mm G* Hegposse of

ai» AaiiemI -t® pettssitiB aei.- ssgsfslua^-

Btoai S« C1979'5-<s lifeet ©i eoll ©©ietiiise aai Dit^©g©a m
-SHSta^i under gaigetie allwinia. «f 0%tas Fraitsfe*: Iis^laa
^roa.» 24(2) i . ——^""

BhmmtQt W»t Pstal#:-l».i»-SB# Mfetf. S#S»' tiWf)* Iffeet
M g»ai#i leml oi nltmgm aai phmphmm ©a ftte ^ieia Qi
e»allo«s tasietj poaeeiatife tiaiti? saM coniitioB

mmam lodiaa .J» iCTte.* g0e:*-«. ||C5) s i6^t6i.#
Bfcttfa* 2tl,* S»1I#- CIW)* Iffeet #f aitfiogsn#
fto:S.p&0i?me» pota©li:aia4 oa-tb©- aisi ©il mnt^nt
©f gtemadaufe*. Mlfii- .1 .ierle >. ,» MCH) I



m.

qm Mamms sisgli*. ClWf)-* ifftgt &i sowlag
mm»:f msMtlm iaa iaiti?©g®ii imAn m •ji^ia aai yitia.

Qf .irayifr IMMS £* .SSiS*i-

# loBa«t ^••0* Cif7?)« f&t ©fleet sfaeisg' aai imMlimm
applicstl&s #1. gsoBm asa yi®M' mmpmmte ©f Bm&mM*

HogfeS.gm^.t»ttA 1 • ' .

• c,«:s4f*?*s»i. ciS7f>» stiiaie'® ©s tte ©f •
- iiflttfst Bit^sgsQ, pli©aphcj^s m€ potasfe oa

'm& TOlltj if toiga'tfi: ffeeeis-
©liet^stt i |®^f»

o«s# and PQfeii£a% C1980)^.^ tifeet of
aoci pkosfiioMa oa ©e@i aai oil t^bM qI Brntlmmw*

• Mt-i-^05'8
iiocbsmt f*f# ssi ©©% 'Besigae-
ir©im'Itllf aai- Sgss l«#t. Yotfe*

. H,s« aii« K«e# C1S») » ta^tiiis©^ us© la
Bmtloms^ i^aS £*• M-f |iC11> « sss-sas.

®aO;|>"l|#W« • •• .Bffeet ©f aifesegtug pho8pii©3?tiaf fotassima
aoi ealelm ©tt g#G oni yleM M ^©liaaEiit®. - ieseaa^h
im&m Ag«l» §(1) .t i5«4B» • ' • . - — —

.^algadot E!«, Monfciila# 35«, ?aXe%.f i?.» aai iieeirs40f T*
C197S)t fertilises-applieafcisn saft jieli" la s@®a®®>

- f^ooieal A^glmaltiagg* g(1) ?, 26w|$# '
\y - 5-• • , -

fee I il#l# aai' 6iM# S»€« (i$?§} » Desigp aiii Isilysls ©f
Sspdriaeafe* lllfy laptefa.^ . pp«- 29§»

♦ Btftsferookf •1* :C1"#9|#. laflmeat# of Qitmg&n mtMim m
. aasi ehasa^iifsistlsi of B&&is of

lyM)*.. iijg pfl'daafioe^ 'aaaiog

mil&mtt .©^. aai
•OAaasatliisif, G« ..(If83)* Bssp afplicsfeioa ot .fei?fei3.ise®
fo¥- SiMflo«ie:S« |lii?.tA3i.isa^ioa. ^i^as©!.

—



ill

V mrnmmm* S*-. asi Ktos.# C1:9^)-
(Bmsslea .imifie) m nl%-m§m- witfa asfl |h0ef&Ofi2e. aai
n'QSSiSr**BagFa»e MrnxM* ^

C'lf?®)*- s#ssii« fe@ mieteiaBtsieats.

•^tssrt B,L, ani t«teiit StB*. ,^h
feytlii^atloB oft yieli af «aa.'ai«i sesa0©.«
ISCfl t 217*^11*,
'̂̂ ttale&tistoaas •S«* ftetangfet QS® latissS. UuteBiafflflf. S-#
Cllyi)* feftgiefife -iiBtate is S@aeis». liiMa. MMSM A^M*
£•* liC'W •® ^ ^ ,

-^QmUg. SwBg i.e. AmlmtBj>£
of sisasia, ps. fef--s.it3?©g$iitfes?<<12.i^stioa*
llajgge Aggie» £«i, -

'40wia#. E^#f#S.» Igsoatalo iswetif^atioa m emamm,
TMbM miii'*-" JIgtte#, ic4»>- I8aia3..as®^. ,

"^swisi Etisteaaeostlirf
P^fiMsk ClWfl* Sesafaii® T^e &pliv
^pp$iQ&MmaM .£!SSSlliS-®«^ fW

K-tMm m^- i^lasaa,
feepoaee ol ^ mltrnz^B l&wte m sana 3.0.0©

•• soils* Gu-croQt ReSflt |C^) s 59*©0» " ' '

"44«11a ©0ti* (19855# l«iat;i'iti©esl. mqutmmwnt
v5»ifty fhildtiaasa Is efeaieS uplaais#
""" '^ fii: Agg©a** f.nU.ngB of AgMct. -ffellsyaBi:.

InSu'S&'S ffia» SMi ss s.rziss*
eaositrie Ij«- vqi?# felloif ©atsoal* .SiiiE
^^i7^*^63»1686-^

•^pUo, S.K.D, ana »ti®Ea, 3, Mfeet plsnfiasiWiSate 9B thffl mm a®M SL®Sm
swBtasa. •maian tegtemtittist, 2|<3) « 275-201.

|;SSlSfS%M ooo«rttloa a| elmmtB in sosamam.
Maisaa kmM* £•«* 5 s 158^1®^*

n/.



y
faeke#j|, (1967) ♦ ieil gteateai aaal^^g-ia-^. Pmlie-

vy
i&lBlufeQ&kum^g I» €19S5)»- llmtritiosai i?©ttil^«iaest @f
pm'^mlmBQ smltmm mgmmm Ife. H»ie» fteals-. feofe.

• M-Ag£ea.».« CQlMm.

•fotof. S,^ asi .i«:. "intet selstidastiip b@tw@@a
p|t|0g#a| |toep,liws aia pttaesim is sap© seed* 11^ Uptake •
|i .lai |Bi I «»| c©ae0stEa;t-ias safel©» ladian £,- 4^ric«

^atfcapm,, JlagPioMa-, a«-C19795»
&e0fttBa@_9f mgas Mtsegeo-•aaa. pMegp^psns* leaisB #.

||Cal '$ W*149V .•^. • ^ _ .

SetW-i JiaS# Ct95?)# i ©&1S'p©2'u©lafl©a
sapi^ grafis«t»li estiaetieQ of oil la gsall -

tmatitf of oil seei». Iiiiae. AmsU* Sei>-. I? fart 11* 2i?«

X-asaas, l^il* mi ©fesiiite^# 1»1#. C197S)* liimtioaal •

' ^ SroaiateEt «5dp#, £,• iiSlE>' SSS« §' •$

•®f®fI C198f|w ©f spaeifig sad fertilises- ©a^wM: aaS''-'©fflacto-fiel-®
feim, MsM,:* 1®,#. ||C|} I ~ ——^- •
llalai, -Il.»a»,t Bm4bu, 3mB^. ©afi hi3ha®a-% n*h» • Mfm%
m iiiSi5©g@a#.: ffci0Sf&@:pti© asi potassia® ©la- p»fflfeia^ yieli aad -<>li
eoataot- ©i Xaaiian '.^ii seed £•,,' |Ca) s

faJMt Boy, ii.K»S^ tii« B»If/ '
Ci9sij» Effect, ef sit3?€sg©aj ptospboifia® asd pet-aaii ©a aeeBmtiiB

under West Bengal e-QQditioB» wma fn^iaioK aM ^
Jl' i -MO# •• ' —^

>y -■♦»-«
•Mal%-t W-Mmi .ana JaMe^p C1f80)- •
teip^es© ©f iBmm (Timssim .luseia) t©
MmlB •&£ i«i8sti#a -«aa iiife«©g©:a*.
2#Ci) t ®
wg:

Fsls- M«" @ai Ssxe-sa,. E,E, ,(1978). i©g,p©ag©
©f salafei sesnstti fe© l0-f€le asi pleat aassitles In -

ill l||̂ ® Bwiielisteaa 'mg%m^ -iQiiaa £* ||<2)



• aa€ teHitteQ* £•!# Wenpoam ©f
fiisaaaa-fe©-altsdSQa, -ptoephc^mja .©Hi ftfeash io X©»le*.
iMiiBa Qti mmn.. |Ci) s

0.I1., Bii5gfata% t*f.* edi-Iiabanonsitaaj 0*S,», Clf76)«
Pr©t@ia aiicl-fseQ ®lao m$M eosptsitiea ol 0®s®st mmM m .
©ffeatei by aiti^«s®Ei, pMw^hQmm p^feasb iiti%Eiti©s«. 8#il>.^3el* Spei* A»« gCfl;t ^ '
lllctell, CIW^)* Ssswtib#
aiaex*Ql. coapositioii aM Bm€ BrnB&m m- ,
BitmtM by'ait^dgoa,- phosplrouiis; ©ef ,p©%sseit«- Dtifexitl©Q*
SQii Sci* .Soft* SS£*t liCS) i, • ' .

lM©I*©awaif .i»A* Cl-f66)» Si©wt& asi
^oftealcal c^mp^iitios- seeaia^ la sasi etltiii® with iiff©TOBt
mnmntm^XmB pf.slt^©i«ii aul pkmphomB ia rMt^tafitr

• ,jiii.t, Mtf. iici-);# 2ii^i?.
Bisgfe,. s,t. ifafetetiia# :E«S.# ,.aai mm&U S*S,*-- C1-978).#

Hespoos# tl »ayi- fatleiits,' tfa@ a«ffls aai ttot #f -sitj^ogts
farHllisati^fl*' 0»b 'imB^m.mmm% SCt) s 119*iS5«. -

,t*l» (1979)-* leiigMae im ^pmtm &t mm
of MSw&$m9m sBfl pkmphomn fertiliser ia

plaatiog iatrts* M#g_«.-. .gte. Sth lateraafeieaal

aa«3aQltraiah9 $♦-», .fajm# S«» Oskaidih^# aai
Sttitefti.#, K.R. C1978)* i©8p©.»it ©f ggsmaaimt mtmgmt.
^hQ$p%&m§ p^%BBh lewis in Mettief# Iteeg®

S8i«.% J§C25 ®2©1*»2CI5»

II* (1979). Sff pseiuetioa mi pli©t^
pli®®i28 sad mpWM-'%m'wunilm^^ satieties- as. iii£lm©a©ti3-
by sen ©©iettt»« ».iS.®f eisi l©wls» laiiBa £••
MM« -t 6i* . •

mme%9 l..f« «.aa::BaMl# 5«©* C1S80),. Btspeas®
©f Bus'iati t0 iifft»eat sai letele ©f sit-jjogeu aai pte@pti@^s«:
I^ME£«.isiBa*»;gcs)' 1

toto®!# I.» asi i3®0»g®fia C1f^)« m •
'#;M ga^ts' aai istea' fts applieatiea ©f Qit»©gts t© sgeaii®?,
Baafe§s»¥' ifli laiaM* ^€4) t i:|#^139*



lateaa# Olaalxavas?tl^» 3*p itoiiolis.#. B.»- Qsd
HmSBsiBf !•$# <19?8)» SSsiiti ®a tto- tftot @f iitt^#gea,t
•ptoepteas# ^pmmetm. m g«©®tl%-|ri©M aei.-
e@aft©iifc of saffiaw«s# Bao^iaiesfe £« ©I -S^i* toi late,
mSSi-t 3|€^) « ^ ^ ^

dlaftaaHf M##, Siuibf. aad. Siefe»©t K# C19?8)« of
ffesepfaosiM f€i'i?tiSiiati©a #a -eheaicsl e»pdgiiii#a ani

mp^akt % .gesast £* iBdiaa -S^t* Sell
l|Cli). f

'letf. s«i#- liWt)-* atsaies -©B-tlif €ff«e;t'"-©l
eal0im» sagB@#itim-©a gro^tk m$ yiell •-teigatei.
gs©«i^Qa.|. M»Se« gtei#*. S»?* Agfie*.

^2
IssQSwa^f S«.i iesatayaat f«l» ©»§ li©ifietest Cif7^5»
Sffee^ o|- gsaiti lettl of ®iti?Qgta asi .i-pa^lag mm ©il
•eoateBl 'mf mmtlmes*. MMmm Ai^fe* £«.#. |:1C§) s

,ii, s*K»-. ®»i Sritasttost, t»fi#- C1968
#,a ©«sama:«

^y. . •
,iMis. lici;

HPSS '

Maaissisl. stmil®®
I t 29^3^*

«!•, Mmm&li B#» fli@i€al©g®^» 1« esi 08ffiMa^©t *•«
Clfff)* BiffesQH^e la tfc qbtI^ growtii of eeeuM; in# W

plaeessBfe in mMtlm to ittS* "
eea^Qlld ioigial del a.1oaj©lidQMQ^a gla

xZ

v/

S.B« SQi latejattf-.l#: (1:98^)* Gmmmwa^ton-'&i
W sQi E is plaBfe fists ©f s#saitte.» laiiaa £• ®f a« gte#.s
||C11) t 27^5t*- • • ,, •• • ^ •
Etiagr# &isbaaa©©»t^f !• a»i lali®a£t' i»t« ClfS3)^-
l®sp0oge #f .g^saai-stt^ t® tfes sppiifs%t©a -tf aitt©s©»^-
^k©spb©sae m<& f©^sasiuo "betii la fefae ^mumm aai ateese® ©f
wm «©ii sM iQliisg -mww* £•.. *

xyC Mm Am. C^5W)» O# 4iJ-ftS@S% tW©!® ©f
pb®spfetOTO© sai Elfeogeo .0» ®p®®fek. asi |d«M ©f mMlmm
mtttv&m* fMsis IC4) t 2^3*



• . ^

irii

ms^#t CifffI* #li a«€ttiii3iati@s. In
aHi chsages ia lls mmpmi^lm ia tr©

|C65 t ~
•isiaaaaisaf l» aoi SmMMMf ?#!» C197f5# Hgagoase &t
&Mamm vs2?i©^y Isya®feiaa®«4 t© i®ai©i ieses ©1 ftespfeutfis
Qsi felaseii® ia ife© »©i. loss ©oils -of ftXtoaai# JctI#
ISI« 1» lig-ila*' SCI") i
Sftlis* 1^1*,, S»|j Iaii,|. E»M« aaa -
ClfffiJ*- of ¥QSi©ti«s m^ms gia-ieJ"

ef aitsegfsm 4» sei l©aa eailB &t K^sal®:.. A@l» Mi*
• ^ teQlfti -gSCII * 4f«^#
•^^aaefieii, Si'E#iV ana Owiat- CW8># Iffeet of

app3.1eatt#o ©£ nitmi^m* phespbosm#, peta®li-3Qi-iime •« t^s
;yi©M ©£ .imosaaut ^ei?a .is sssis' ©£ Mg^,. si
fell© ©sstesB p.lalBS sf 0©losbla» S©^ieta la&il'femt'e goleiaMa

llCf) I #65-^71# \
- / •" . • •

sati% €:* Se«^« ©t Bm&lim Safe©©
varietiee- asi atfthei© of aitmita applieatism- ©a • •
e#®# ®Bi tissiity ©i.stff seeirsiuM laai#

_ mm* m« ^ • •
^®-%iis8«f6iaf' ff , Sfftet pi ^iaat; ieasi^, tiifetegea

aoi- potassi«a te ifef grjeli ©f 'fe©- giiii@llf CSesatiim loflieiasi)
• tai?iotie0* ^ 'Wmmtm.*' -B^lh

^Seaeais^ast P# aii^ AsaBscbsla®.,, ClffS)# ©f IK
f@£tilis5©gs ©II raiafefi Mlf-'B CSesaaiia iaiiieM) -

. mM.* I** ||C5)• I 3m4m^
i>«K. tM HiWEie.:#. f#ift ClW)# Whm§km.sm^ ^ yieM:
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