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awpel''''_. __ .,..Jc ... the ..,.t.. 40 ... of 

a11u:o,... plwapbena ......... al_ 1. JNtPPU' baYe __ 

1a1.1 ...... tIbe ~ .... U"Ch __ .100 •• ..,.1yoor. tbe 

,eaua1 ,.nU1z_ ~ baYe __ ....... u. 
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p".pbCtna. ptA ••• l-. oalcium ud ...-1_ Cooelf1e1eo_ 

of vut.a.1oA ...... 10 ,.. .. _) 'tb4J in ... l ....... ..,. 

DurJag ~ ........ _ Oft cheldnq arad 'erti11-7 

.f t'.J:Op1cta1 .. U. ~ Cl.'3) npofte4 .. _ foliar 

aaa1:r.'a ... -.lag .... __ .... 17 .... 011 pa1ta and 

11IIIDU'. He ala. _ ..... tbM ,. 00\114 be ext ...... 

p1Deapp1e. ___ • _,-. ___ • .,1 .. and .tIl_ ~. 

Aa well .. ~ tile left1. ot Odden .. 
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__ .. wta1eh owr.~ __ ........ neS. yield 

(I' •• oJ:' ancS Oob, 1'71). 

1.1 ltlltr t,1'IMAI DAllAl pall." 
PnYllt aa4 OUe9lli_ (1t1') ~ ~ .file1..,. 

of foliar diagao.'. aD4 .11 eM1"at. fo .. ~ 

nutritional ~'*. of ,--dIN, aacl reponed Ul .. 
aaalY51s ., pla_la 1Nt.#1Uoa 011 tdl. apn OOlllci be ... 

thrc:n.1iJft foliar 4.f..gaoals. '.11u ~1en lwn1. "" 

-_ c10Mly corre1a.ad ,,'.h 7te14 ~ tba. 01 .. .u 
~rlen. 1 ... 18 (OUaph.Jr aa4 0111... 1M5). 
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led aJII •• '" __ be Rittabl. f. ~_ the 0ftC' au 
.... '-. ___ ., the p1u~. 

V ........ , (IN1) -.1,... .... 1_ Ial .... ... 

peUo1 ••• f .. , ..... .a4 ....... :r:r Ie n1~ pho .... ... 

pot._ ..... od.d_ ad _a'_. !be haul ... ~ .. 

.u. ......... &1 «lIIJ •• itt1on of .... leaf _101 ..... 

.... a.Uoau". of -.ne ""';I.""oaal .... of tbe pl._. 
Ragen • Al- (1.'15) ........ 4lff .... pl.- .... 

of ftnM&:ry to..: loll ... 4I.eoaM1..e. .t v.. ....... .... 

leaf ..... _'.1 __ ....... _'.1" ... .., ....... 
....... pan .. aD 1 .... oJ add.tieM1 ...... of .... . 



pl .. , _,. .. pn...... ..... ~;_ '''ioa'iou that 

...u. .... ...,. ..al. _ ... ____ ... 1a .... 

...u .. tb.a 18 ...... pane. 'f __ • ~_ .. an 

...... ' ... ~ •• U ill ............. (..s.'Ul. lNI). 
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A ......... a.a ...... 1 .... p .......... ....u .,. ...... 
••• to eel ... led .... 1e WhioJl .......... __ 
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....... ell 'aRo1'8 .......... YUl •• ion 1ft leaf ..... .... 
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,... el.l.M.tJ.e ..-id1eU ... 1ecrk •• 1aUgn..a 

...... of iDtl ...... ...n .... '.fdl aa4 .. " ... ,_ .. .. 

__ '-.1 _'''1,108 of ... 1...... I'be • ..,. ...... .. 

'" IlUn (11M' oa __ ~ ....... ia .. 1 ...... .. 

......... .... &le4 .... tile ............ 0' 1 .... .. 

....... ...... ........ •• 1_ ............ aa4 """ _iRUe ........ 



IIM"'_ (lNI) ........... eft .. of nlaIa11 u4 

_ ..... tile ...... 1 ...... 1U_.f ... 1 ...... 

.. _·.IF _J..~ .... ..:&.4 .,. •• uw,lahe4 .". 

pan1aUF e1~ ......... 1:. J:ar ..... 1at ft~ioe 

....... a cU.nR ftl __ .... ___ .......... t_ 

.......... U .... ~ 1 .... u4 _be DuNMt.r of n.nhftIt1a 

... ~ ..... 1' ... . 

a.. .... (1M') npone4 __ ........ lcea' ..... loft 

ia led ,.....,_ c:oao.u:aU .... be ....... 4 1a 1 ..... 

o ...... rl~ ........... 

Ull' ...... (lHI) opiMd ..... beft to .... "OJ" _._t .. 
.... 1 .............. 118M.. w.a (19M) ..... ... 
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&t.U'Iaa1 ftd.aU_ la 1 ... at ....... . 
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....... " ..... alpif& •• , .... ., ...... 10 ... . 
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..... -. pM ............ pot ....................... ... 
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.ben wu • 6MJ.iM &a ___ ucI .. lee ill ..... ,_ 

....... ljag .............. 

1.1.1.1._" 14M III ... _ ... 1M \aaII 

..... (lNl) ............................. '01 • 

., .... fJf I.' ...... _ tile .... £., ____ U .. .la .. 

" .... ill ....... ,. ,.,.... ... ~ ... (11M' ..... ..... 

• ...... lu ..... 1 .... _1""- GOD ........ til. 

1 .... of ..... leaf. w.a C1NI) .......... .. 

1 .... _ of ~ aiM G01I1d __ ................ 1..., ... 

.... fte....,. _ .01 .. ~1a 01 ..... ..,. ... ..... 

(1"" .Itftelel ....... --..., ................ ... 

...... ,_ wen ltJ.tb ia , ....... f .............. a ... .... 

... -.11 ,...... lie UN .... _ .. '-189 .. c •••• 

•• led •• , ...... u. .............. ,_ .... U.U_. 
1.1.I·PI ...... , _ 114 w,,,,, II 'e • 

...,..io1 .. 1ee1 _ 18 ............ ,. ........ f 

....... ,iea. • ...... ale (1_) ooaf1l'M4 ." •• led 

.ll .... 1U. of .£ ........... t ..... ..., ......... loa. _Ip, 

M1eb' ... ti __ f~ ......... f .. --..r. 
~ .. 1Ia11~ (11M' __ ... __ .,.. ........ 

1J1_ ......,. ,_v ........... _~(. a .. s .-Jt .-led 

Ia ..... , .... , ... .lag the .... l ...... &II 1 .. , ... . 

...... (1M.,) .... a n aeDd.e4 ... aeleaU .. of ~ 1 .... . 
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.,.'S ... ..,. leU. •• 11_ ... -'pia ....... .. 

...... s..t .. ..,. ~~ (1 •• ) ..... J .. on a.t. __ 

................. .,. ..... _ .......... b ....... 

........ 1,. .................. ' •• 

I.ed ......... __ Ill ..... "'-I ..... & .. of aJ.ow ... _ 

1a .............................. _ ... l4mt1 • 

........ 1 dtgh.l,.. 

1.1... 'I'IIP" 1IE""" 
........ (1 .. ') , .... " ..... __ '--...,I.ealll' 

.... n ... ___ t ............ , __ • APril aM hll' ill 
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................... wi. pa''''' .1 '"" ialUa ..... 

IIeftJt _......... ... ........ .... ......... N ... 

-"_a..,. to ...,. .. iii .............. u. .ell _ l' .... -................... , ....... ,. .............. , .. . 
............ :r _ ..... IeU-.4 .., • -.11 d.ae ill .... 

.. .r.lJ'. s&pUlaat n.. ................... .... 
" .... ..,. .. ¥:r ••• &1........... .. .... , _____ u. 

" .. al ........ be .......... 'd .• U. afteJ:' eft ...... "W 

CIt .. lia Cl.'.) ..... UaU4 • ....,. .. _____ .. 

....... 1 ............ plu_ ............... lUOll _ .. .. 

... _u, .u ... , ....... _11 ... led ..,., .. ,_ 

.......... 1 ........... _ ...... 81 ..... a ... .... 

_'''J.ed leaf ftl •• an14 ... utaItl, ..... !or • anp. • 

..... Uic .,_ .... be 1 ... UJ.e4 'ot' • ..-..,1tDg ""'* .... 
__ .a.a ........... i.1 ......... a-. 

1.,.1. '''''&00 ._ .. PIIHY 

..... fol1ewiDg .1'0....sun ........ [ .1lI_ -.. ....... 

(IN.). 

1. App......u" ...... _ bl .... .....w be eel .... _, ... 

...., .............. , ... pIlpiologioal ....... ioa 

4d~ • 

.u.. ... ... 1. -...s.4 ...... , ....... J.D_ •• ...,.... 

..... 1:»1 __ ..... Yal .. " .. ,. .... 1. viDea 1ft ..... 

't;o ......... cont..I'iWtloa of ..... pctnloa of '*-..... 
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.a.u. W1th Sa __ .... Jt1oeJc. .... MIIPl- .a1t: a .. 1114 be 

Ml ...... _ ...... . 

1.. .iMa alMNl4 .. ,.un al;llp1ed Sa '.-uy aDd 

.... ......uF .. .....- .. -...y. 

v. ..~ ... pl .. _ •• 1 ..... aIacN14 lie .. U ......... 

. a8J91_ popul.u.oa .......... fell_Jag 

~. 

(al .. fUR ol4M' .an leaf .... Inh 

...... tav laMftl ........ - auli91a ... 

leo .... on .,.. lfJ!efU" I/J .f ,be .... ".. 

(Jt) ...... oj 8ftI'age au. ... tIllAI.... .,1 ... 

idle ,..1.01._ ............. 

(0) ....... ~_nta ..... .... 

... we .. ~ ..... of ~ vi ... equalll'-

.1. tfhe 1..... .. CCJUeebd .t\cNld be a1xe4 '0 fOPl • 

..... le cUI ... 1-. ....-pl. ftPft .. trt1ng • pl., . 
• 11. 'lIIII'liag shcnald be ...-riel! 0lI't MW_ 1 ...... 

1 p ... 

l.f. 'alAll""_ Ie NAIr _'XSLcal 4a!t. 
eo .. nn ... , .. ...-.s.o. of .... O1JtatD4ld ... t;be 

.ad,.. ... ~ u. ... 1s ..... __ ..... ,al and the _, 

__ lex ....... _18 ••• ,...u.o.n.lao4. hli.ar....."..&a 

i ....... OIl ..... ..,uoa tila, Wle .pp1 ........ of • 

1 ..... iD9 .......... 1 __ ........ taa.ae of ita 

__ .......... _ 1a • II1&1ta1t1 ........... 1 ... with • eoac ...... , 

,...po .... 1D povtb .... yUl4. 
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~ (J .... , _II ...... -iaJ .... nlni_1ddp 

.......... "w .... led ........... , , ... ."., .... ... 

pMuei_ 1a .. at ... leaf et •• bl .. ~ .......... .. 

.... ftl1ti_ of ...... 'edUoal ~I'aUOll .f • .... , ......... _1_ ....... 'flO ~ ..... _u ... 

...... hl ........... npW,. 4i1U.ale1\il'lg ret .. . 

AoaOJ."CU. .. W a .... Il. (IHI). '1M ... --

autri'ional nahe of each G'I'OP •• .l'eflected. by l.d 

Lepo1...,ia (19M) lNQgeSU4~" befo~ rftUillll .., 

reo ....... "i_ Oft ___ baa ... of ualJ1lia, the ftnlu 

..... ~,,"e4 ,,!tIl cIu ooui4en1l1on of 'th. CIItJI4i.&8M 

..... in; uy P&ftieu.1U" mlW'teat. 1It&111ftCe. !be_ Wlmt 

ol:1114.e_ pnviows field PGrfo~CI4t and reeu_ of ........ 

oau1e4 ..n 1a • .....1C111u .te14. 

fte ~.'J.oa .f __ t_ plaa1l _1,.8'. _...w 
........ d ......... 0'IIftU ... o • ..,..atu flMnl.on of 

"" .................. , ... , ... aA4 __ t .. _ 

( ... ~ ... l .. ft. 1 ... '. 

1.1. I9lW ...... " M '181.'" .... 1"" ... 
• Glial: clJ.apea.. .. epplta4 .. ...., ........... _ 

M_ ~ .... e'9Val sw ...... n vo.......... SOfIe of tile 

~. refu .... u:e g.1 ... tuqre.. ..... r. 
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...... De1feud (I"" ... 1tDa'*" _he fuat mat1.lt'e lad 

"t_ .. i01e , ... fni' baIarlDq hiP ..at_ ......... 

... M.n nflen ia ...... of P4IPPIt"'. 11la leaf ..... 

of .'JA4.eftt ....... tby I.".. ftd.fa4 fJ:om 2.' W 3.1 

per __ for Ill ........ I.'. to 0.1 ..... eat to ~ 

... 2 •• 2 .. a.tv", _, to. ...... , •• 

ltat wa (IN.) Ja Ilia ....... lU .. , lleaf .-1,.. ..... 
• , ..... w _....,. IeIUl ..... U .. of ........ __ ... ' 

.............. __ tbUd lead 'J:Gra ..... apex on ~e ..... 

..... .f __ jeflao.ec2 aiUOgen ... ~.. of the plant __ 

_ .l,.t.Yelr. ftl8 orlt1tral n.lUog_, phosphorua aad 

..,.. .. 1 .. oODCenVat.1OU iD leaf "eft appI'alMte1,. •••• 

0.11 aad 1.1 pu .. ~ .....,..uftl,.. A-.tcw..s ....... 
(1 ... , ........... OJ*.s.al. nit..c'ogM. pllo~ru ... 

...... 1_ ....... loc aa.~ bal'Yea ••• 4.i to •• 8 ~ ..... 

0.1 ,. 0.6 ~ ••• t and 2.2 to 2.' per g$nt respacClv.l~. 

QdIa. ...-" .. .tl- (IN.) ~ ... .-..pl .. of l .. wa 

ffta .... iD9 .... Whlcl ........ *he __ nlta1d. ....... 

f.r .... ..,17 01 atuov-. pb08phe.na aM PfJu •• , •• 

Mal ....... & Al.Cl9t4) ftIOM ..... the thUd and fo\U1lb 

pale' of 1 ..... O • ., .... for UtI 1n foliar dlagno.s.s. 

Sift2t. .... •• 1:'*'7 o~ .. irl ... ........ 8ObnO (1HO) 

to.d that .. a0n4 and 'tbid 1 ........ ..uy onea ,_ .... 
• ~ of tan 8boo •• 1laken 1ft 3U1J' ..... ~. ben for ~ 

pboaphonua na'tUa of _he ftIGp. fte ftl •• to .. .lat ........ 
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___ ...... .,... .............. ad pna •• ,_ .... I .... 

•••• ... 1.1' Pel' ........ l'Uwlsr .. tay ...... a ... 

.. Ii ..... " .... aJA Cl'''. 
M'DI' - .... (1-' ............ tbe ....... of 

...... &wI of ____ .-14 .............. the 

...... 1 __ ...... , ..... to ..... ..all 0.1.4 ......... 

qcl.he .... I ............................. 1 ..... o. fni' .... ia9 01 .... It1ut 'I .. 1 __ 014 1-....) 

....... __ .... olid ... ____ ~, 1 .. " • 

• 'IM ...... t. .................. ... 

..... ,- ... io!eMF ...... a.a ____ JI7 __ • of 

feu.u ........... " ...................... ,- .. 1Ial.u 
(IN.) ... ~ ...... ..., ... "1'1". ill ........... 
...w _a .......... ..., ..,.,. .... J UlUd led .... 1 .. 

....... ~. He ~."".I .... _twa 1-.1 ••• 

1." ......... , 0." ....... ,., ... 1.1 pet' .. , Ka' 
.. _'u.al left1. I.a .. --.l ..... ., ......... 1_ 
.... 'UaI ....... 0. I • ........... f f ............ _. 

...... Ia *- ........... of "1''''' ..... ~ .. • f 

.i1pa1a II.r led ............. at.. al.(lNS) .... __ 

fl..lft ............... ___ UftIa 1 ..... wen ... 

....... .... 'di_ ."_eia. .... (1"') onl4 ........ 
• ihal "'deMl' ......... .t.a .... __ ...... 014 

•• 1 ..... 1-.1 1.1 to I.' ...... , Ill'.,.. ... 0.1 .. 

0.1 pW .... _ .... lga ia the ..... 1_. 
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_ •• Jte1 ..... a .. I1 ....... _ .... ai ........ 

JIll'''-- ad ,.,_lwIwu .... '" ........ (1 ... ). 

lie .. 1 ...... feu 1 ............. we .......... ,la 

.., ...... f1IU -a. ..... _ .... We.f .. Cte8OPI'. Gal,. 

.... 1 ... 1 ... _"' .............. ~ ........ 

fer -,pia. ... ...... l8aI leftla ftl"i.e4 Ina I.e' .. 
1.14 ,. ......... _ ............... 27 Pel' ..... . 

......... _ ... 1.11 ,... __ a .......... .. 

c·_t ......... ...-nUoaal .wlt .... Up"" 

......... ala- (1.,.) ____ • ...-pling ........... .. 

toliu Uepo8u. .,.. ........... W41. _ ....... ., 

~ 1..-. WU14 ........ tIM __ ...... feu" rd. ..... , 

phoapb.ofta aa4 ~,_. .. ..-tN ...... _MI.. _ 
.... .lcd ot ...u 1ed'ea ool~ •• 1 _0-' ...... _ ....... 
ooft'el ... wU. w .. 8 7W4. 

&MMS- .... , &ad ou ... ,_ (1.51) ..-.Ji.a tbe 81 ....... . 

......,.. .......... .t._ ... .." .... u4 ..... t.. ...... , 

00. __ 1...... Ibe7 •• 11-......... , ........ J.od 1 ..... . 

U---. .............. ,......, ....... ,_ ..... p .... . 

.... 1.7. 0.1. 0.1 ao4 o.a ,., .... ~ .. 1J'. 

UU ........... (2."') ............ tile 1.- 1.., .f 
.an .. 1_ 0R14 .. eel .... to .. tol.t.u .I_d •• f 

~_ lMIU'iau. Gopi (1"1) ..... 1 g ...... tbe ...... 1_ 

..... __ nf1eft for ... feu.. ...................... . 

................... 1-. 
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.'" _1_ .al.C,tI» ... 1_ ............ 1_"_ 
ia dee p1aa .., telia .. _ ... eta aad ......... tha. __ 

ne.nUy _ .... 1eaYM ...... lien , .. , ....... tbe 

Diuotea ...... of .... plat. ,,*-111.&_ Yal_ ..... 

'.41. e.o .......... ,. ... 'OJ' al~ ,....,...... 
........ l_~wlF. 

M., """. 'L4IOaaa« .. a. (I ••• ) npofte4~" .be 

appll •• tloa of ... U.w.. ,.... ... ~ ........ 1101. 

po .... , ....... ,,, .. ..a.,. ......... w1. "he oo.ten .. 

Ill ...... Mel ..... d_ ... 1 ... td. .... f ... pot .... 

• 1 .... w.t~ 1.., 1tI .... ~ .... 4.'. _ S pu __ 

uu..- 1a .... 11' •• II ... and .... I u J •• per -'* 
Jd. ........ _ ........ ucI "'''' I ..... PO-'-'_ 4vJag 

all ...... of ..... ~.I ...... "Ields. 

,..... JQbuon (1.78) npo"''' ..... i;be trO\I.P o. flftb 

'0 tvel.ab 1 ....... IIPPUft4 _ De the ba" ft1t." .. 

follar dUgaNU 11l g~ • .,... PN10d lie ...... to- te 

120- clay .fter p1.-...., ... neon •• ncI .. as the • .,..... 

... 104 .or ......... ,_ .......... of the DUV1en .............. be'.- MOOrd.bg b ~ (1981) the tb1I'4 leal 

is 'the Deft a1d.t1e4 for foliar .''''.'. of a1tn9-. 
ph~ end ~1_ ..... ot the ccop. The peri .. 

_w __ to- -. 110'" ..." after planl.ng vu na __ ..... 

•• .. 8J*t.. .... 104 ............ and ... ada .... 

....... t. ................ . 



1~ 

_.1' ..... .-1J11,1a .. _. pl.a v .. ftnt .... , ..... 

w'-til ..... ,_ .... "-&_ of .. tIW:4 ,... ... 1 ... 

ill ... _ ... a.- 01 I .... ,... ........ , p1aai\ aU. i" 

bM .. bit ........... u. .. __ i._ ca., ... lnl). 

'1M "''-'ie&l ftl_ ................. '.1 ....... tel' 
~ ~~y 

U ....... O.f ..... -*'1\ ........... aa4 1.3 ........ (\,..... .... 

........ ... • _.va"", ., u.~ ~na .ad 

po .... 1_ of thUd. fifth aaci "VE"'~l 1eavu 1INICe ...... .. 

Dy ~ (195.) and .. ~Dde4'th1l:d leaf .. .. 

• ~aa4~ fo~ folLer dioQnoa1s. 

.. _ p ...... (IHa) ........... tile :fUR "-

.f a......uag .,.. .. __ Rl~ ..... i. led .U'pliag 

Sa ..... .... __ oa .... l'U1I1u of left11iaC ........... . 

__ .. .a."iAlal level. ill ~ ..... ___ ,'wll' 91 .. .. 

" per ceDi: tor fl1~ 0.2 ". .... fer pbcNtpho .... ... 

1 per ~ for potaaa.1_. 

a ....... ,...' •• M ....... 
DIM..- (IMO) ............. _ 01 .nifioial 

..... ItJ .......... of au._ l.......a the _ of .. 11. 

,C' ......... of hlat. aM ...... ,_ pc:) 1awreaae4 

Jf/Ce + "' ftUo in ... 1 .... 

Th4t .... .i.eD. ....-.1 of .... ifty .... i.ng (1. '2_ 

viaea/h&) v .. .all ••• ...".. .. I1.J1 Jcg/ba "aO .... 

i2t.04 ;,g/ba ,,-0 CB«W.... 1'"'. 



8ued OD 1m .... h, Depal'1laent of Agriftl .... 

..... ak .r~'" "'" ~ fen.U1aen ahe144 

oo,,-.au 11 __ 13 PM' ..... " I .. , per' .... PI".. 1. -

18 per .at .... 0 ... t ____ a. 

...... (1 •• ') MUiaed "'. "'.to&'J' .f ~ac1c ...,. 

powing loA _ek, Ja •• tel. Vial Oft _Qan .. £De •• 

it w.e en.blUbed "h.. .,.......10 .. nal.4c'atioa 0' 1 ... 

ooZlO8DU'aUone u4 rn.t.H ""'f'84 ,... loliar anal,..u 
.... Atbf~ hatd.Js for f.nUlzer appl1~"1 .... 

'lbi.s ., .. confirMed in • ~ ~rle1 in whlctl php.l.ol .. tea1 

axbau.st1on and J'.t.e1d 1n8t.abUl_,. were po ......... bJ' 

~.ialng led D\lU"J.8l\U .. laU ~ .. t'ma1 l..,.le. 

A ecudJ' ....... , .... 1Itr aa (lt71j Oil tile ck.r 

...... pft4l1OUon ad -U0l: JMdu.-J.enu of 1Jotih arepro<!aGU.w 

tJ.841.k18 .In ,,'ure • .ina. aAd Y'egftnJ:n Uane4' h Ylftea 

V&l'yiag 1D .,e il"Oll 1 •• .11 t.Ma ... year to ... 8flt_ ,... 

in ....,... ., snaJIliahtKI that 213 lc¢a Itf 39 1Cg/ba p.o, 
aDd a01 JGg/ha RaG '"'" raoge4 .., riTMta off '.5 ., l' ,..... 
of age. 

A ~Uoll of ... U4MIU of eqan1a and _..-aM 

Ju .. ll ........ Oil 'the 71e14 of ,.. ...... dona by It.., (1'11'. 

A jJA14 vial va' &1., con4uOUcl lty Raj (1"') \0 ___ ... 

na~ of »laclc pepper to JDOl'guic f4n111 •• rs 'a 

~awu. A ,.nil ...... 1DCllld!.:at '&0.2 g urea. 113 •• 9 

npapho5J)h&te and .53.' t MVtat •• f "-•• pel!' ft.D.e .... 
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yeu ~ .......... rield of .....,. Mil Mt4 • 

'enUu. 41 ......... _ ••• __ of ... aa4 .. i __ 

of pnaM. Rot _ """,W •• _ .f ~_ ....... 

tiM laigNn FW4 ... oI.arer .u.. 
Baa CI..'.) .......................... 01 w.aeJt 

... , •• ill ••• &1. 110141.,. ......... D ... ......u.t ,bat 

led ............... _ ne.tter oenel ...... wl'b ,.iel4 .... 

.... u .....u.u. 

....... Cl"') ......... fiel4 ..s..l. w1_ "" .. 11 

....... vIaft.oa. ............... U- .f allfalin ......... 

\0 .... p.riw .. pl. .............. b .. ~ .t.a 

....... Mil ... 1 ..... "'eJd.'~_". 

~ to ..... u.a Il .. A"') .. atuo_ 
lnela Sa __ l4NrYH .f w. ............ iD ... _.,. % 

__ .s..liM4 la __ wiatea' ................. , ...... ia 

..... Lln.~ u4 4efIliMtl ~ ......... '_ ....... .. 

ia ...... 7 .... ft ........... J.a .... __ ..... .a..1iae11 

ill _. ".sa.. 
RiVe ... .-.. ns ....... , ... Cft\1e1_ .... 

__ I.t. 1a ....... -. kat ... ..,.u. ............... 
..,. .11~ ... _n- CS.n) w1"" • ,.... 014 p1 __ 

of ftd..,. .• .-u.roee-l. • .... ,_ ... h1~ Ja leaves 

follow .. .., ..o-a aM , ........ ....., ,.... • .t ....... 

• a ... iS_ .... -.. " _ , .... ta tIM ft., ... 



pIl • .,....... ... 1 ... Ia lea ................... apo. •• 
ftQ' b ............. "'. OM ...... of ....... (1108 v.e) 

td .• b .. ~ ,.le1cl of 1 JIg tq .. ,. .. /Y ..... ~ ..... 

J4.0 .... J.J .. p.', .. U.O JIg .... I • ... ~ .... 

• f ........ a1oae. _ .. _ ~ ........ Uta. • ......w 
.. ..ale .f '10 t •• to ••• ', ... 1 •• ...,0 pW ...". _ ............. 

Iel .... (l,n, .............. ,,'u of Is' .... 
Fiel- of ,,, ....... __ ItIIPlle ....... f ......... tenilu. • 

•• _ ... te .f 1.11 __ 1" ........ 1M. .... (1',.' _9 ...... _t ten.t.l'-- .-J.~ ...... tsll. "'1""-
1'1.lftl .., ....., onp ..... ~1e14 ...... _ ...... 4 

IhIUteat; .0 .... 1.' .. of led .. ua ....... __ fol ...... -..1,.18. 

PW.,. .. .Ill- (1"') .... a ................ f 
...... row-l .ui'-r ., ,..,. , ............ aa4 1 ... 

... 11 ..... - ... poUM4 ....... higbeJ!:' left1 •• f ai~ 

........ r ......... 7Ml" 1- 18 aM .. ....,- .. 

, ....... ell. al .... _ 1eft1 ....... ~ • 

..... ..... anta _ ,..lew ...... ..,,1 ... f )4 .. 

peppu Oft .. Sill ..... __ .............. , UPl .... .... 

• f 00IIPl-- fU'lll4aec' .... ea .... ai_a. ..... ,... .... , 
pO .... , .. calc1,.. __ .t ....... el_u ... ·401 __ • 

W'''' ill .... 01.' ..... , •••••• 1 ..... 4d -'_ ............ 

.,.. FW" u4 ....... ..ur ..... 11 .... .,..... 

(D........ 1"'). 
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J. _.lM .... 
M ... lee. .. ..... , .. ,. .f .. .,. nu .0 1M J ..... 

.. , ............. ..uu ....... ,. ... 11 ........... __ 

p .... _ ot aUlalo"" ......... dUe oU ......... .....-lftly 

, .................. 1"~ a) • 

.,. ... iII ............ , .. ApIe. of peppel' ia • 

....... Ve.Md 10-. pe." ltlaoJt JMIPPU U ....... .. 

.,.....u.J' w'''' ... ldUe ........ tile ............ ,"' .. 

tiM all&alttida ...... _&al .n. after tile J: •• '~ of ... 

_1 .... 1a __ 01 __ "".' , .. ,.... fta qaal .... ' .. 

...... lU- ., , .................. 01 .a.e .. 1 .... ... 

.... .a.t.,. .f ........... , ...... 1.,.' . 
• "ltMllaUi all. (1'10' ....... ~. --- -

.... lien _1 .... 1._ ............ • f pepper .1 ..... 1ra. 

A ...... , ..... oJ ..... 1 _ aiIIe 4l11oved _,. .... '.a .. 
• f _1 ..... a4 ta" ......... q F1el4 of .1 ...... iD. • 

.-.. aD4 .......... (1m It) cit U.e4 the fIU8liQ' cd 

b'fIWI.4 ....... , ... ,,...., ............. the. 1", ... ktgb 

ill ... 1nU ................ U- ia ende pipers... 

'ftIe _.... 111 fI'IlIl1.,. 01 JMIPPU .'ttl ~ • ....,....., •. o. 'the .....,. la .. ___ t.... (Mon. 1.15). I. ,. 

npone4 ...... .....,. .. __ ••• l~ ~J._. VN...u. 

ell 81_ ........ s11vt*lr wl~ 1racI'ea.1nv .-... 1_. 'l'be 

ol ...... lD _teat 1aGIreaM4 .... J.S W 1.5 _the .... 

..... • ___ 4 " 8.1 .......... 1"" .. 



MATERIALS AND METHODS 



Pepper paQ~. of Y~ PalUliyoor-1 of .. 

NPK ! ..... U1zer uta1 .null8bad in 1972 ....... ~ 

aeaearcb .... ion. Panniyoor, c~ DUUift wen .t. 

UN o! toa- -.ta. Ph'" n\lly. !he ... ..u. of the field 

ex.pu'Saen' _1nUirae4 ..... Peppel:' .... aI'Cb "''''00, 
pun1yoor an •• foll .. . 

1.1. M., U,... Id 12&& 
1'ba .xpcl..aell'h1 fleld .u locat.eA Oft .. "'nh1,. 

alopp!Ag ~&1n. The U'1Ia eQj ora • $YP.s.caJ. h\11U4 

'tropJ.cal. c1111at... 'l'be ave.r:age al,.i*.s. oi tn •• 1~. ,. 

tS • e))aye _an ... level. Ibe eta,. on ~ ••• c:>r.;.Jlogiea1 

pu ..... r. of the QPeJ'iMl'ltal • .1._ U8 p ...... n~ad 1a 

AppeD41x x. 
1'be 8011 of .... ...1' ..... 1 fleld ia acid 1a ...... l. .. 

(pH 1.0) of ala,. loam ........ (aou ..... 4 10 pel: _,_ fi. 

eaa4 It.' PIZ' ere .... aU' 11.' per GeIl't aDd clay '8.0 per 

ceo'). 'J.'be ..... r.l ... na •• of ~. eoU 18 9iYen App ..... II. 

1.2. IRW.JatRW w&9P 
The RPK f~11.tsw Vial "u ataned in 1915 •• a ,3 

taCW61al eKPU'1Ma~ ....ur ceoJOW'l4J.ng N p2~. 1ft a 

........ ..a 111 .. " .. 810- wi"" two nplicattons. 



fte 4'-aU. of the 1.,.... (1'19. X) an 

........ ueaUlell •• - 21 

..... of npl1aatien. - I 

'Ietal ...-r of aleck. - , 
'I'Obl ..,. of pl.ta - , .. 
_ ... of pi ....... pl." - I 

Lenl. of u.uo_ 
10 , a/viae/year 

100 9 I1/viae!Feu 

150 , I1/vJ.ae/ye~ 

Level. of .......... 

SO 9 Pa0,tYi..tyear 

10. , PIts/viae/year 

110 , Paol/viae/year 

Level. of ,. .... 1_ 

SO 9 Ka0/Y1ae/yeu 

100 , x,,0/Y1ae/year 

110 9 .."O/v .... /rau 

1. J. I'WI gltJn 

- 2 • :& J.5 • 

fte plant. wen ..... 11.h ... in 1911 011 nandad.a 

of II'71fblW &acU.-. 1m0U9h til. vea'-n.. v.... eff..-e4 oaly 

in 1"1. 
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the pl .... wen aupp11ed w1til ,.n11111 .... 1a .b. tom of .... , ................ ucl lI1U'ia'. of ... ... 

1ft ....... wi~ \be ................ 1Dg1. "-.. .t.a 

A.O\Ift-~... 0....114 alNwe ~. fenl11ae.l' u-..-..., 
• 81'0.1'11 40.. of 10 JqJ ,..... 1 .. ".. .114 500 9 lJae per 

pl.n' wen 91"8n w1~ ....... of .... 11 ..... ___ • 

Dl. CNl,val, operation .... pl ... ~lOft _ ...... 

wer. OUl'ied ou~ ua1fo.ma11y Unapeftl .. cd ~. tenJ.ll8u' 

"1' •• -.... •• 
2. 5itl1t9N.u II 'gm1 •• fl. '" "..., "* 
2.1. .,"". II ,&MSt 

a. of __ '1". p1 .. ~ ..... 1.1Dg • 81aci11 ...... , ..... 

oaly t.wo pl .......... 1 ....... hlldoll for t.be eb-.teal 

anal,.". of .011 ... pl __ ttn.al.. au .... 1 ....... 

0011efttel ........ ly 'x-. loa pl. .... l.e., 2 plaata pu-

pleR x 17 Ve ..... ,. x a _141 .. ,1... AlJaiD .. 1'e4 _ 

__ _ ber of .... 1 .. 1aft1Yt1d ill __ teal •• 1,....... • ... 1 •• 

&. pl._. of 'h •• _ ........ , .f the .. npl1oa.J.ona 

wen pool_ ~r .. ,lYe ,.. ....... .-poal ...... 1 • 

............... • 81agl. ........ I. etbe.r wo ..... the 

." .... of npll .. 'ioa ........ 1tR.ly pooled. .Dd tb!n 

wen only 27 ...... , ...... 1 .............. .t.rav •• '891. 

,n."'_. tblnagll __ ,. ............ M1y eol~" Ina 101 

p~aa"a. 



:I .2. Qtl&.,. II· !9IJ. 
sell .... 1 ........... of 0 .. 15 __ n caol1 ...... 

f~ 41f, ... " up ... e of ... elA of the pl .... , nadl. 

and .............. , ...... ellllPl. ~1ng •• Jagl. plaM.. 

8eIIp1 •• of idle , ... plau ..... J. ....... til. _ 

'ne~ ........ 1 ........... peeled 1ato • c ....... , • 

.... 1. aDd ~u th ..... wen a, .. 11 .uap1 .. ftPftMniDg .. 

u..",-b. 8oU.a ... coll .... 10 JI&I'Ob. 1'" aad ai_ 1a 

" .... 17 lMl. 

Leav.. wen .... 1_ f. Cheated aaaly • .t.s. ,.,.. 

fo11owiav .......... fo~ 0011""011 va. followed. ....1 .. 

vue eo11 .... 84 eepuat.1y ,... .. 108 pi ..... 14tC'.$" 

fo .. ~ .. wlr. 8aIIp1 .. of ... planb nael.vJ.nt __ _ 

.rea.... .... i:ben pooled. to g1_ .. 18. to ccapo.',. .eIIPl •• 

of ~ ........ zrt ..... lJag v .. oan-1acl •• bdw_ 1 .... 

to 11 aooa. 

.... tbi. puI'p08.. f.. ......t Mal:'lao 1.-. ... 1 • 

...... ., .-11 ... aa4 lMa-.a oa .be 1._ 2/3 of the 

_"PI' np...-'iQ9 'be DO.... ..... ....,. aa4 .... 

.-ne ........................ lec*e4 •• ru4_ 4viDg 

'he tb1.ftl IlOIlUa .ft ... flu_iat (.DaU of .... l.t.ag ,"" 

......... 1.10). '!'be 1 ..... of ea. 1."1'&1 ...... ..a.ftI4 
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... tile .1m 01 ............ 1.... ~. uoon4, .... 1dd.I"4 

aDd ... f .... " wen coll ............... lY ••• lciaW the 

,..,....n hlly ....... led .. leaf 80.1. !be to_ 

1 ..... of i:he a_ .-J.d ...... _ ........ fov 1.en1a 

of the _ p1 ........ poe.le4 to ............. GOIIIpOa'u 

1 •• f pai.i •• l .... 1. of ... pl. .... . 

2.J.2."H4I£!l1!."" " .... H pH'" of 1Mpl1Qg 

In orcler "0 ataac.lu'41ae .. .~ ...... to .. 

HJlpliag of l .. f v .. CUI' .... ft ••• 4lf.UWl_ lNd'.loda 

•• follow •• 

rm04f HIS! of ~lillCl 

1. After .. harn.- of ........... - 11 ti\ Karch 1980 

2. p.iOl' .. flu_d ... - 29'" Kay 1980 

l. Oae _dh af___ f1ub1ng - ,,1\ ..n:aly 1980 

6- "" _.u aft.r fluahlDg - .~ Aug .. ~ 1'. 
5. a.... -nba .h_ GuabLD.; - ,th aeptembe.. 1'10 

6. i'OU _~ after flWJb1ag - ,'Us Ootober 1HO 

7 _ .ri". lIORhe .fur !lWIIaJ.tJg - ,ua~ 1980 

8. six ...... d.u flwd'l1ag - ,- DeOeIIbru 1180 

,- &even ....nu .,... n".'ag - 9 Ul JamIU'J' 1981 

"or ~ ~. idle u.. 01 ......... l •• f of 

la'erda expoae4 to nallgh.. _4 1..... 011 tile 1 ...... 

2/3 ponton of the aallOpY va. ael-necl. 'CNI' euch lea.,.. 
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po ................. tbicr1IIIeM and .1... npnaeaUa; ,_ 

Donta, .an. ...... aa4 ... ~ aapeas of "'. vine 

were Gol1 ..... al0ft9 "itll tile pft101... !tie .. fo .. 

l .. ft' CODft1,,*e4 ~ .., •• ,,, •• .-pl_ .f • pI.."_ 
2.4. SOll",,,, of ... W yalf'j.. 

lD orie ........... _ ... 111 ...... U1'r of _. 

po.n101l o. tbe pl ... for .laa_ aaalJ'.1a, "be foll_lag 

'ue' .f ...... en ..... 1ec1 481119 "he ..... h IIOdll 

aft ..... flutaiag (!)a •• of '1iIIP11D9 - ,~ 0.-0... 1980)_ 

1. .ru1t. beariD9 l __ ru. (Pla,lnr0p8') 

2. Han911l9 ........ C ......... ) 

• .-ple. .f ___ •• leagUa OM toft f:roa .b. pol_ 

of lu., _,un 1 •• f ..... CI8l1..-... ..- .. fou ~ 

a.peat. of tile plut. 8Dd .... 1 .. aepar.'el.y _ The .... 1 •• 

wen i.t.na11y pgoled J.n ...... .. .-.iD aompoa1'te _.-pl .. 

01 •• :fo~ t.ype. of ..... .co ...... ch "ll .. ~i; .... r •• 1r. 

Pol' .tu4y1ng .he var1a~10D in ttae quality of 

peppel." with "~ to 1.ncnaa1n; per1oc18 of _'.l'Y, 

pepper bente. wen oollech4 .... fnit .baarJ.ng la~&1. 
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•• 1"&114- 'J:'QIl 4Uf .... " ~ ........ of t:be pl .... 

loea ... OIl tbe 1._ I/l of ........ opy, dviDg the 

follow1D9 navea. 
1. ,... _the .aftu fl..u1ag 

(t'" OotolMtr l'eo) 

2. aix IDOIltba after flowering 

(,.h December 19&0) 

3 • .--n 1SCMI~a afu.t:' flowe&"inV 

('~ Jamaa.r:y 1,al) 

:I. MHZ!1sM HMo4f 

J.l. IfAA 
The ...mu1ea1 ualyat.a of _be .011 ... ooadwR .. 

1UJi_ .. ~ .......... 'P1pu. lN2). 2M pH .... 

• 011 ............. 1011 (1 • 2.1) ... ""eJ:'Ift1ne4 udDt • 

pH __ •• ftkl oqaJda eui:M)ft of .... "11 .... nilla ... 

by Walkley .... aJ.aak ...... 4e .... DecI. by Pipa' (IH2). 

fte Kjel4ab1 ",,.n1oa ... dinUl .... OIl -nhoa (J..uon. 

1.18) ... iollwed for __ ~u._ of -'&1 

aiUoqen. Aya11able pbp-rmoJ:'U ... ~ 1a .. 

.... y .0.1 C1d vipl. aoJ4 C .... Jla. 1"') ..va.a of •• 11 

by .. oblon-ft&DDOU .ncIucecl _lyWopho,,1. blv.e 

colour lDHhod 1n b.J'4rOCblo.-1 • .014 .,.... (J .. lea_. l'sa). 

The _hangeabla ~a.s1_ .........,.84 by 11 neuual 

..-oa1. a~a •• was det.~ fl~ft ... rUallJ' aad 

reponed •• avaUable pota...... '''uka.. lts8). 
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1.2. '1Mt __ ill 

'!he --.1 Ai ....... co ...... of tme plan ..... 1. 

va. .... .. na1necl ".lag ~e1clahl .. "'hod (Jaclcaon, 1958). 

'or ~e clftena1naUon of. pl\o8pboZ'WI and t>O'a.a1UJ11, _he 

pl~ ....... tal ... cJ.t.gen.! in • 1Ii.a.... of pachlo.,1a, 

aul.pbuio .ad aJ.t. .. .t.c .o1cJa (l.a •• ). 1ft the ... 1ple ac.t.4 

elRran. phoepboru " .. ~ne4 by til. ftDa401801ybdde 

yellow colour "-bod aa4 ,. .... 1_ uaiftg a fl~..ur 

(Jackaon. 1'.8). 

'lhe ooua_~ ........ 1._ v1.'th .... one uJ.ag 

a .xblet apparatus v •• CU'l'ie4 •• fO&" ·tbe 4e.enJ.n.Uoa 

of .1eora.in 1D fnably vr....t cIIy pepper (A.8.t'.A. lHO). 

t. _l.i1'Mal .. ll!H 

The 4&t.. ftl.t.1Ag t.o 9""'" aDd yJ.el4 characu ... 

.... • naly"" by appl,,1DQ tile _ly.i. of varuace 

t.ecbD1que, .uw •• ted J:)y P_ .ad awca-. (1961) fo.l' 

The clegree of nlat.1OMhip be_e. yield ead 

N. P aIl4 X _at. .. t. of led a't different. leaf poe1\l_ 

v •••• tilBated by oalcu1.uag ... aimple linear 00 ..... 1&t.1_ 

eoef:U.o1eDu. Apan f ... t.a. ..... 1. llnear corr.lat.J.OD 

coefflo1aa*., the ~1al 11~ oo .. cela~lon coefficient. 

v.... &1 .. calau1.'e4 ira cwder .0 fia4 CN\ tdle 44191''' of 

.aaoolat.10D of anr two yariabl •• , e1tmtna.ing the .ff~. 
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of .......... ia)tl .. ....u.. '" the cual .... ,.. ft • 

.uUopl • ......uUoa .................. 81 .. cal ... .. 

iA .... w __ ... j ..... n1a.1eDa1tjp ..... th • 

......... .... ~. ad ...... , •• ., ..... Yad_l .... 

per ........ _____ III" .......... c.olwaa (lN1). 

I'M _ ........... al_ ...... 'J.1Id ... nl •• ,oaaip 
_"' •• J'iAtl4 ... Uuotl II ...................... ,_ 

........ f fint. ._ .. 1'" .. tiff __ ........ f 

•• ,1,.,. 
tile .,. .... iJNUe ....... f __ ......... plio.,.. .... 

aIl4 ..... '_ ......... , ..-i8ea .f .... 1 ............. , ... 

gnph.iea11F .. at ..... bg ___ ............... .... 

.. *.,. ........................ tile uta .. .., .i .... . 

........ ....,. ....... __ .u. of .. _ ... al u.a4 .f 

........ loa ia.be 00 ___ "- of .... 1 .......... 1''71). 



RESULTS 



...... 
1. 1ft .. • , 8' VtJdIlnM • del. I' Mr .. -I" 

... _ .. ~"'ld .. "'.- ........ Wl ...... 

__ .............. , .... , ..... b 'altla 1. ,... _ Yd._ 
........... ia 'aIt1. I aM ... .-17' ..... , .ui_. ia 

App.Df.x Ill. U alna_ .......... yW4 .. .. 

......... .t.a .,aII4. I ....... ' of .... DK ....... .. 

-, ........... PPU --- ... ,-•• -',..... .. ...... . 

'" u ......... ben ............. ItacIJc po_ iafo .... ... 

.. ... ., ..... t .p& .... , ••• _ !'tAl .. Whi4dl I. __ ....., 

ill .............. nn1_ ........ aMlpia ... ..., ... . 

.. J'ielcl of ......... Mal pl .... were ......... te .. .................. 
1) file .~.,,_ Pel" ...... _ arlat u. .i .. ,..... ..... ,.,.." .. 1-'81. 

ii) 2M ,.ie14 .f P .. , ..... jag .. ,... 1.,..... 

W) .. J'W4 .f .... 4.lIat ,be 1' .... 1' •••• 1 • 

... ... 1 •• , .. Pel ........ ia ........ .... 

__ lIdl __ .f ,..... ..... ~ .. , ........ f ...... f ux 

........ ttftI' _, ••• ~I' dMe .,.- allllPl ....... 

0011 ....... _.teal .... ,..18 ... tIM I • .,... ~ • 

......... , ...................... - .,1.,.. ill ............ , 
ooGl ••• t.dl __ the ,OM! 1' ... 14 01 pew- .... pu .... 
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Table 1 Effect of NPK _rea~t on yield of black 
pepper • 

...... --~ ... ---.-. ........... .....-... .. ~ ...... -,-....... ~ .. ~ ..... ~ ...................................... --.....---....... ----
Sl. Treatment 

Yield. k9/ha 

No. NPK 1916-17 to 1979-80 1980-81 
1980-81 -.-... -.. -........ ....,.. ... --.-.......... -.................. ~ .................. -..... ~ ..................... ~ .................... --.. ~ ................. ~ 

1 000 2996 563 73 

2 001 .410 1223 106 

3 002 5113 1050 239 

.. 010 6072 1239 127 

S 011 .378 1599 45 

6 012 745S 2326 220 
1 020 324. 683 86 

8 021 4519 1183 42 
9 022 8690 2826 76 

10 100 3614 632 70 
11 101 3995 1113 65 
12 102 3397 1059 122 
13 110 3909 1047 102 
14 111 6407 1929 129 

15 112 4029 1490 82 

16 120 6167 1423 167 
17 121 5334 1113 122 
18 122 2905 875 102 

19 200 4310 713 105 

20 201 4010 1079 76 

21 202 4576 1067 153 
22 210 3557 1137 10 

23 211 5538 1487 142 

24 212 5449 1023 175 

2S 220 2311 462 85 
26 221 5450 895 147 
27 222 3912 1220 6 

_ ..... ____ ~,.. ...... -....-..-. ....................... ~ ....... -....-....... 4IIIt .. ...__. .................. __ __. .... ~ ........... ~,... ......... 



Teble 2 

'lrea'tment 
groupe 

"0 
n1 
n

2 
, teat 

Po 
Pl 

P2 

F test 

kO 

Je1 

k2 

Ii' test 

CD (0.05) for 

Effect of NPK treatmeft* on yield of 

black pepper. 

1916-17 ~o 1979-80 1980-81 
1980-91 

5195 1409 113 

4416 1181 101 

4352 10Q9 100 

Nfl 81g N. 

4034 944 112 

5199 1415 115 

4711 1186 93 

as 819 )IS 

4007 878 92 

6892 1291 91 

5070 1436 131 

tiS &19 NS 

comparing levels N8 14 NoS 
of II. P and. K 

uV 



.rca 1976-17 1:0 1'80-81. Kw.,.r. when 'the yield of 

1979-80 was examSned# the levela of S, P " K signifioantly 

influenced the yiald. fte _an yields of pepper dU'ing 

this year correapond.incJ 110 110. n1 " O2 levels of nitroc;en 

application were 1409. 1181 and 1009 kg/ha were re~ively 

which showed tha~ further increase in the levels of nitrogen 

from the "0 level of 50 9 N/v1ne/year resulted in a significant 

and con~iouous decrease in the yield and hence the "0 level 

was found to be the beat. However it 1s not possible to 

infer from ~. rellU1 t whether further deer..... in the 

nitrogen application from the no level is possible to get 
the maximum yield. In the case of level a of phosphorus 

employed. tile yield increased fram Po to PI' but declined 

from PI to Pa, the increase and decre.se being atatistleally 

signlflcant. The PI level (100 0 p20slvl~year) vaa ~~ 

fore superior ~ Po (50 9 Pa0,lvl~ar) aDd P2(100 0 P20,l 
vine/year) • The optimum dose of P zOt for maxJ.aum yield was 

worked out to be ~07.3S 9 _a0s/gin-tyaar. As regarda the 

effect of levels of pota.sl~ the yield eont&6ued to 

increase significantly with incnaainv levels of potaa.1UR1 

applled. The mean yield of pepper corr •• ponding to lea. )(1 

and kz level. were 878. 1291 and 1.36 kg/ha respectively 

showing that the k2 level (150 9 ~O~~year) waa superior 

to ko (SO 9 ~o/v1ne/year) and .,. (100 q ~O/Vln.e/yeer) 

lavela. HoWever the k2 level canaet be considered optimum 

a.t.nce the yield continued to !ncrea .. wi~\;increaa1ng 

levele of potasaium tried. 
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.. .au. £aM....u- ............ 1...u.. .f aiUOV­

................ , tbe ••• laad._ .. PI found to be 

.ip1t ...... lr ..... 1_ .0 otbu iii ..... ea4 pbeapbe .... 

0 ............ _. lduaoUOIl __ ...... left1. of ......... 

aad ....... ,_ ".. 81.. .19aUieaat v, ... tile bigh ••• riel4 

..... lea a.tt.......... ..., ...... _ ....... ,iaD. of pbo8pbena 

... "--,- 1 ... 1., -- ,.W" •• PI ~ ... PI ~ ...... 

.... vbi.ab ..... el4a1.j,otIDUJ' ..,.n.. to Hb_ c:~, .. "_ 
of pMapbona &ad ...... i_ 1-.1._ 'fbe~' FW4 ... 

uw.YU ..... a:6tcI •• 2816 1c;Iba .... p ... 1..,.1 ........ 

• 1taUieeMlr • ...,10.- _ tbe FWcl obMiaed ct o~.r 

COIaltiAat1oaa. 

\fbfm __ J'h1d of 1HO-a, vu __ inea. J.t v.. _ 

'lbat tbe l.vel. o! a1tng... pboaphit~ aad po, .... ,_ 

, .. ie4, -.ala 80. lnillUU&Ce ~ ,.'eld aign1fi_UI'_ 

h W.. 0ltftn'e4 .bat ... tile left1. .f appl'_Uoa 

••• , ... -. ........... aa4 pnaa.,_ Cft14 a ..... ', ..... U,. 

inn ........ dal •• , .. Field of I""" te 1_.11 aftIl 

al .... Pel. of I,..· 81. Ute .. _un Of vu'._loa la 

pel. wJ.~ tM 1 .. e1. 01 aiu.gea, ....... na u4 ,.....,_ 

w •• ...-11' aAldlu vtWl .. t of ~ ... eu1 •• ~atae4 ...... 

1 " ... 10 ,.WcL clearl,. 1Ibow1ft9 tbe RIP.IRaq of .. 14Mll • 

• f -I)Pl and -.-
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2. ..",d •• "'" .. HI' """'AM '" NUl M_" 
(1) '''DI. 
DOe .a tIb. et'en ot ... fta"-'* _4 l •• f podU • 

•• ai ....... _ten" led .... p ....... 1a t-altl. J. fte 

_ val_ an .............. ....,. •• ucI the aulpu of 

.... 1aaoe ill -. ... ix lYe 

a. ___ , 01 .......... ill 1 ............... 1.1 to 

5._ w1.b • _ val_ .J '.1' ...... all .. We ....... ... 

... 1"' ...... pooled • 

...... .... 4uu11lu1l1oa of 81Vo9- ill led __ .. 

41' ..... _~ l •• f ... lt1oa were _1~ 1, Wadi ._ ... 

_he "' ...... CO" ....... of 1e .. eoatiavously 4ecnaM4 v'tIl 

~ _tier of I •• pea1.1_ C.10.1). 1be fUn 

.1 ..... Wre 1 ... rMo'" the IUthe .. ftl_ for: a.lt.ngea 

aa4 "be feunb 1 ... contained the 1..... ftt.e dJ", .... _ 

11\ D1 ...... COll_D'l be .... adja __ led po.a1tlou .... 

,* •• ,auoa11,. .lgaJ.flc.... 'Ihe __ .,a1u .. 1A ....... .... 
lor ., ........ ill leaf COftUpolldino _0 1-, .-. 3n ... ,-

,..l"loa ~ '.11, 1.1', •• 21 aDd I ........ ~lve1y. 

I'M YUfug 1.-1. of .......... applie.U .. idl_ftO •• 

.... o1tngea ,. ........ of 1 ....... f ... 41ftenJrt 1 .. , 

po.'.l.... 7be yal_ of nJ.Uoga .......... ia led 414 

no- vU'!' .'ga1f1ouUr fol:' Do u4 "1 1en1.. HewewW, __ 

- val_ t. -a tn..... (J.J'~ ••• algD.t.floaaUJ' 

iltgllu •• CJGRSpared. "0 val,.. corrupon.d1n9 to Do aDd '\ 

1eft1. ().01"). 



_Q1. J .ffen .f U& ........ aa4 led pHl ....... 
rd. ....... __ of leal • 

• , ....... _ .. , ......... bule 

.. _.-........... _--..... -................. --_ ... -........... -_ ....... 
al. 'In ...... Leaf 2!aiU-
110. .. it 1 I J .. 
~~~-.--~-----.---------=.-.-... -----.-~~~~~.~---~~ 

1 000 2 •• 3.40 3.00 1.10 
2 001 J.'. 1.50 2.10 I.SO , 002 4.00 2.10 2.to 2.M .. 010 2.eo 3.20 2.80 1.20 
5 011 4.00 3.00 3.10 3.00 
6 012 3.10 2.to 2.10 1.10 
7 020 4.10 2.70 1.10 3 •• 
I 021 4.10 3.30 3.00 3.00 

• 022 2.50 3.00 2.80 1.40 
10 100 2.10 3.00 3.00 3.20 
11 101 2.11 3.50 2.SO 3.00 
12 102 3.10 1.00 3.20 2.10 
13 110 '.00 3.00 3.65 1.10 
1. 111 2.11 I •• 2.t5 1.10 
15 112 2.10 3.01 3.40 3.00 

l' lao '.10 1.71 3.50 2.eo 
11 121 4.00 3.00 3.lI 2." 
11 122 2._ '.00 2.10 1.10 
19 200 3 •• J.tO 3.18 3.10 
Ie 101 I •• 4.00 5.00 3.10 
21 201 2.to '.00 '.20 3 •• 
22 210 J •• '.10 3.00 J.20 
23 111 3 •• 4.10 2.10 3.40 
24 212 1.70 '.75 2.40 3.10 
IS 2. 1.80 3.00 3.50 2.to ., 221 1.10 2.to 4.10 J.JO 
11 221 •• 00 2.00 3.80 I •• 

ne J.15 J.01 2.to 2.SO 
a1 1.21 J.2' 1.13 2.'" 

~ 3.10 3." 3.61 1.16 

.. -.----~-.------.-.. ~~~~ ...... --.. ----.-----.-.-.-----.-.. 
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M .-.g ........ _~U oj _rnl •• ioa ........ 

the at..t.ng_ 000"' ... led f.- tif ...... t po.1.1ou ... 

the yie14 of ........ i .... __ ........ 000 .... of ala._ 

faU_ to enaJal.lab a_., ..... pea'.' ... ovre1."ioa whh 

7ie14 ~J..". cd 1 ... JIM' ........ 

(U) 

........... f ..... f ............ " .... led poe1Uee 

on pbo ...... o~ .f led an pl:e_teci 1n W.bl. t. 

2he __ ftl_ an p~ 1D 'Iule , and the ua1,..u 

of vu1_ ia Appeadix rt. 

Tbe Qt."D" .1 pb ..... na in leaf ranged tnl!a 
'1. 

0.08' to 0.16'74 vith._ val.. of 0.11£n& vbeD all ........ 

wen peo1ed ......... 

7.'be pat'en o~ VU'JaUon in the phosphor..18 OU-.n 
et 1.., " ... JaUu 'to that, of niu.gerl tho1lgh the teal 

ClOD .... of pboapbocu ill 'tlbe 'fUl.iJ:'4 an4 '""'" le" .......... 

.,.... .. pel" (l'1g. J) • ....a. pbo ...... ~ .f fun 
oleIN .nw:. leaf vaa • .lgaU.t.aaUy 1WIbN' .. ClI .. an4 .. 

Uta" ia 'abe MOO_ prN1Uoa which tiU.,.l .'gnUieaaUJ' 

w1~ Ute thUd aD4 ..... ,..iUOaa. 

'1M 1 ... 1. of pho.,.na application .1gaU!eeM1J' 

1dlv. ..... the ph ..... na ...... t .. l .. f a~ 41ff ...... 

... ,:t.J..... I. ge.aa-a1. phoaphona pucentage of 1 ... 

iIlc.ce&.M4 wJ.1i.n .J.acnu1Dg level. of phosphoz:us appllaaUoa. 

1" w ..... Vla't en. pbo~ content .f 1 ... al_ 

~ w1t.1l iA""".1Di t.ela of DitJro1Jen appl ........ . 



Table 4 Eff~ of UK ~atment and leaf position Oft 

phosphorus conumt of leaf. 

Pboaphona " on 1D01nure free basi • 

.......... ~ ........................... -........ ------.... --... ~ ............ ~ ....... ----.......... ----... ---.-. .... .,... ......... 
Sl. Trea1:ment Leaf ~.1t1on 
No. NPK 1 2 3 4 ............................................. ~ ........ ~ ..-.. --.. ~ ..... ~.-. ....... ...,.. ............. --........ -........ -----

1 000 0.160 0.135 0.120 0.120 

2 001 0.135 0.110 0.100 0.115 

3 002 0.135 0.110 0.095 0.105 

4 010 0.145 0.150 0.090 0.100 

5 all 0.135 ,0.130 0.110 0.11S 

6 012 0.165 0.1'0 0.115 0.110 

1 020 0.155 0.135 0.145 0.125 

8 021 0.130 0.125 0.105 0.110 

9 022 0.160 0.115 0.10S 0.120 

10 100 0.130 0.145 0.090 0.115 

11 101 0.135 0.110 0.115 0.125 
12 102 0.130 0.110 0.085 0.100 

13 110 0.155 0.140 0.090 0.120 

14. 111 0.140 0.160 0.115 0.105 

15 112 0.135 0.150 0.115 0.135 
16 120 0.165 0.145 0.120 0.110 

17 121 0.170 0.1.5 0.120 0.125 

18 122 0.140 0.135 0.125 0.135 
19 200 0.125 0.145 0.095 0.095 
20 201 0.145 0.130 0.130 0.115 
21 202 0.140 0.140 0.095 0.130 
22 210 0.140 0.145 0.110 0.135 
23 211 0.145 0.135 0.100 0.125 
24 212 0.150 0.140 0.135 0.125 
25 220 0.135 0.135 0.160 0.110 
26 221 0.160 0.150 0.125 0.110 
27 222 0.145 0.125 0.120 0.130 

Po 0.137 0.126 0.107 0.111 

P1 0.146 0.143 0.114 0.118 

P2 0.151 0.134 0.126 0.119 

............................ ~-- ---~~~~~--.-... -~-~~.-~~~~~~-~~~~ 



....,. .. _ ...... _ ............... '-8 ..... 

• ip1'''''' vi'" ................... f _____ ill ,..,. 

fte la19heR .......... ___ t .............. Ita - .. 
IUt .... 1 ...... ( ...... , ~ _ •• e-ld ••• J.ou. 

a. ..... " .... , ......... l1aeu ....-.1 •• 1 ....... . 

.. ....... U .. J'ielcl .f "', ... _4 ~ ........ .. 

fun ___ 1 • ., ... II .... _ ajpUieaIn at ." 1...,. 

(2a1tl. II). 

(Ui) .... "' _ 

__ ...... eff_ ............. aDd. 1hi ...,. ..... 

•• ...... '_ ....... , ,.., an ......... ill ~a1tl. I. ..... 

_ ftl .. an pn_U4 '" t.raa.l. , ..... .-1l'd •• f 

.... 1_ til •• .aix lY. 

I'tae ...... 1_ ..... _ .f led __ ..... 0 ..... 

I •• S" w'tIl • _ ftl- of 1.1." .... It leaf ... 1tt.a ... 

• na .......... poe1ed • 

.. ....... o' YUiaUoa .f .-a_i- ..... .. 
led •• cU.1 ...... ' 1 •• ,..1"'_ .... 1 •••• aiaU ..... Uta • 

• , utn._ .. 4 ............. tile ...... 1_ ...... 

.......... wi ........... "" _ of __ 1.' c." •• ,. .. ..... 
__ .b.Ud ...................... , leaf wen .. PH with. 

n., ........... , ____ of leaf. fte ldtIl ....... __ 

., .................. ia .. fun 01 ......... 1_ 

wIa.t.oll vee .... '.1_tlJ' tal.., ........ of ...... led 

,. •. ,-. 



ttaJt1e S Bff.- .f UK u. .... __ 4 leaf po.i.'n •• 
...... 1_ ...... of leaf. 

~ .. 1_ " Oil _1 ...... f.ne beat. 

----.. -----.. --.-.-.-----.. --------------.---~-~~--------81. TI'e.--~ Leef 1!!.'.lOft .0. SP. 1 2 , • ..... -_ ..... --.......... __ ..... --.. -~ .... ----.. -.. -................ __ .. -.... 
1 000 1.85 1.51 1.H 1.1a 
2 001 1.1' 1.15 1 • .0 1." , 002 2.18 1.1' 1.55 1.11 

• 010 2.00 1.5' 1.10 I •• ' 
S 011 1.'3 1." 1.11 1.11 , 012 2.11 1.11 1.1S 1.SO ., 010 1.18 0.'1 O.M 0 •• 
I 011 I." 1.18 1.28 1.U ,. Oil 2.11 1.10 1.21 1." 
1. 100 1.40 1." 0 •• 5 0." 
11 101 1.11 1.05 1.61 1.58 
12 lOa 1 •• 1." 1.H 1.H 
13 110 1.70 1.11 1.11 1.U 
1. 111 1.71 1.78 1.50 1.28 
II 122 2.H 2.1. 1.10 1.71 
I' 110 1.95 1." 1.10 1.01 
17 121 2.2S 1.1, 1.13 1.70 
la 122 1.13 1.88 1.to 1.11 
1. JO. I •• ' 1." 1.08 1.00 
20 201 1.10 1.10 I •• 1.11 
11 201 2." 2.00 1.50 I •• 
II 210 1.eo 1 •• 1 1.11 1 •• 
II 111 1.11 1.6' 1.11 1.13 
a. 211 1.91 2.05 1.68 1.11 
21 IU 1.7' 1.2' 1.20 1.11 
.6 a21 2.20 1.13 1.63 1.73 
2' 112 2.00 1.73 1." 1.6. .. 1.'71 1.51 1.17 1.16 

~ 1.78 1.16 1." 1.'1 

liz 2.01 1.11 1." 1 •• ' 

-.. ------.. --.-----~----.- E' ...... ___ ••••• ____ ........ _.AII .... _ ... __ 



.,f_ .f ... ___ -.an ... led .. al_1_ 

... .... mavia ....... of leaf • 

.. -cr 
~-.. --.-....... --.. -.... -------.. ---~~--------~ 
Tna ___ ............ OR ..t_u. 'n. 1aruia 

• r 
pnp • P Jt ------... --.------.. ------........ --~-... ----... ~.----~ 
Do J.Ol 0.124 1.41 

a,. 1.01 0.1» 1.18 

D2 J.N 0.1. 1.11 

P .... &iiJ Sit •• 
Po 1.24 0.111 1.4t 

PI I.N 0.1. 1.18 

Pa J.ll 0.lJ3 1.16 ...... •• 8ig •• 
'0 J.I. 0.11' 1.St 

~ J.12 0.127 1.11 

lla J.OJ 0.11' 1.6' 
.. ... .. •• •• a1. 
C.D. (0.01) ,. 
_ .. arlDg level. 
.f ...... It 

O.DI 0.004 0.186 

bDS'. 
1 1.11 0.14. 1 ... 
2 J.II 0.111 1.6' 
I l.11 0.11. I.M 
4 2." 0.111 1.11 

C.D. (O.OJ) for O.S. 0.001 0.110 ~ po_i,i.a 

---.... ---.------.----..... -----... -.. --~~~---.. --
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45 

a. ................... ,_ ill leaf 1racnaMI 

wi. 1.Baea ..... len1 •• f ,.....1 .. appUoa_loa ~i ... 

of tbe led ... l'ttoas· fte .......... J.en ........ 1.-..1 ... 

........... .. 4 ..... '_ ... al_ feUd w .... qu., .... 
vitb .. b.t.tMn .............. 1_ ill led M.t.ag 

............. PI lIa 1eft1 (l."~ • 

.. .... f1e1ea' .1 OUI'el.U.. C.s.p1. 11M ... ) 

___ ,... ... 1_ ...... , •• fUn _nn led aDd peu 

of pe .. 4Uiat 1.'_ u ........... '.w. 10. a.._ 
......... UlO ooetfla..'t ••• iIIpl. l ..... ar o.re1 •• 1AD 

..... .,WeI ... ,.....1_ ....... of u.. lu., ." .... 
1 ... v ... ipS .......... , ... 1. fiM .UIpl. 1 .... ... 

_tf,_., of ... re1au. ..... _ .. -.l.U_ J'1el4 

(1"6-17" 1 ..... 1) aa4 ..... ' __ ten of fl#ft ...... 

leaf ... &1_ .ipUi .... a' 1. 1-.1 (7 .... 20). 

J. •• ... dl"". oJ,S .... ""II .... 'Au 
I'U-· 
1ft odei' to ................. ..-.... a.a ... pel'1e4 

1M' ... 1 •• .,.... .011 .... Ina ...... ~ pl .. , •• , ... 

eou-ia9 ....... 
1. Aft-.r the I'la.1:'ftft .f -.n1. .. 

2. P.r1w to fl.IIa'", 

J. __ IROD'Ul efta..- ft __ tag 

•• -. ......... '1 ....... 



1 to t. 

5. ftc"ee ~. after Ilu.ahlng 

•• hur _tbe .au flu.'", 

,. l'1v8 .... aftu fluhlag 

e. 8ix 110ft"' ...... a.ublae 

t ............ aftu flu.all'ft9 

u.) .&_ 
DaM Oft the .ffen .f ........... aDd period .f 

aaapllnt Oft IliUOgn are pn .. .,,*, 1n 2'abl. ,. 'ftle..­

yalue. an ~_ in IJalIl. l' and 'the 1IIMl,..,. 01 

yularaoe in Appea4b v. 

tIM _ten_ of 01 ....... 1D le ... ..,ad • ..- 1.0 

.. 1.1" .1~ a mean nlwa of '.151l. When the ftl.. f_ 

all ~. -.:.au.nt. aad ped.e4. were con.i_red. the 

yu1atlon in _he n1U"og ....... ~ of led ., 41 ...... 

pel'ioU of eaIIIPllll9 ,. tftPblaa11y ~ ... ill r1g_ S. 

"hen ~ dJ, •• rlbutlon of G.t.~ in leaf ... ti., .... _ 
.-Loci. of .... liAg v ......... it" ....... , ... 

aiu.tM ...... of led •• e.'." lU.9h beton fl11a1Wlg 

.84 ..... 1,. ... 1 ...... '111 ...... 104 01 ... _til after 

tlu.hin9. ~ftu the al .............. 1 ....... at. 

.. ,"" and ,- .... loeb ~'n9 t.o UlUd aad fovtIIa 

_ntil after fluabing, .. qala 4ee1.t.aec1 _, 1d\. ,- period. 

After the ,. periOd. •• aiuev .. GO."" ali9htlr iIlan ..... 

aa4 thea ......... _ .. ," __ ,,,. 



'-ble ., af, ... f UK ....... _ ... aIII4 per104 Ot! -..pliag .. alUog_ oo~_ of led. 

.1 ...... 1l " .... 1 .. ve ...... ata 
_ ... _~ __ . _ ... _____ ._ ... __ ,...., __ ._ ...... -----1 ._._._ ......... _ ... _-___ .. ~ __ • __ M __ ......... ____ .......... _ ....•....• • • 
ale t. .......... Per104 of ~1a; 

·0. lIPlt I 2 ! t 5 6 , • , ..... _~~.l .. _ ..... -..-.-. •. _. ____ • ........... . ~ __ ........... ____ ..... _ ... ,... •• _~_ ••• ___ ................. t • -----
1 000 t.'. 1.51 3.10 3.JO 2.80 3.50 l.10 3.80 2." 
2 081 4.42 1.23 3.50 2." 3." 3.10 3.00 3.25 2.10 
I 002 1.21 '.0' 3.10 2.10 t.OO I.'. 2." J.II 1.to 
e 010 2.38 1.40 1.70 2." 2 •• I •• 2.'S 3.10 2.tO 
I 011 3.14 t.21 3.10 J.l0 4.00 3 •• 2'" 3d. 2.11 , 012 4.21 1.21 1.00 1.to I." l.ft 2.1. a.. 2 •• ., 020 2.ft 2.M 1.11 1 •• f.l0 1._ 2.to I •• J.II 
a 021 1.18 ".21 1.11 2.80 •• 10 1.- 1." 1._ I." 
t 012 1.40 I •• I.SI 1 •• 2.SO 3.U 2." 2.71 2 ... 

II lOG 1.70 1.17 1.M 2.a 2.18 3._ I.GO a.1I 2 ... 
11 181 2 •• 3 •• J •• 1 •• a.11 I._ I." , ... 1.10 
12 ,ea 1 .. ' J ••• J •• 1.'" 3.70 1.1. 1." 2.,. J •• 
lJ III 2 •• ' J.21 J.IO J •• .... I._ 2.tS 2._ I •• 
14 111 2.8' I • .co I •• J.II I." a.zs 1.01 3.tQ t.20 
lS 112 3.40 ••• 3 J •• 1.e a." 3.05 1.00 2.40 2.to 
It lao l •• I •• 1.70 J •• 4.10 2dO 1.00 1'- 1.'0 
l' 121 3.57 t.U 1.40 1.eo t.OO 3.SO 2.to I.U 2." 
18 122 3.57 4.S' 3.30 1.'" 2." 3.21 2.10 J." 2.eo 
1. 200 3.11 t.51 2.15 2.00 3.80 3." 2 •• 2.M 2.0S 
20 201 4.42 4.t2 l.tO s.to l •• 1.10 1.10 I.GO 2.K 
21 202 1.21 4.11 3.15 1.10 2." 1.'" 2.to 2.50 2.78 
22 210 2.11 3.8) 3 •• 2.10 3.80 3.85 2.to 3 •• J.11 
21 211 3.66 '.25 1 •• I •• I." 4.00 1.80 J.U 2.10 
a4 212 J •• 4.0a I." I •• 3.70 3.28 3.00 3.01 2." 
U 220 3.'1 4.t2 J.<I' 3.00 5.00 3.M 2." J.l0 1.18 2. 211 3.'Q S.10 3.50 3.20 3.lO t.OS 3.00 3.00 2.to 
a' ala 3.23 4.25 a.to 3.00 t.40 3.85 3.00 J.l0 3.0' ...-... 

-j ..... --- ---.-~-~-.---~-- .~~~ ... --.. --~-.... -----------------.. --~~~~~--~----... _------



c.fect. of ux u..'n •• an4 per1.od of 8811p11ag OIl n1Uog_ COD .... of 
1... (A ....... a't4 3 ,..1",oa 1DOY1D9 aftZ'age .. __ .. 1ft •• fne .a1.) 

"~""""""""""'-----'_""""'''''''''''~ _______ ''''''''''' __ ._''' __ I. __ ''_'' __ J ._. __ ...... ~ .... ___ ............. __ • _____ ._.. •• ___ _ 

A ... r..- --1DJ ---
• 

.... L. __ .-, ___ .ce. ___ -- .. • I ••• __ ._._ II ._ •• ___ .............. ________ •• R ____ ........ __ • __ ~ ...... _. __ ._._ •• 

1 J.3' 1.81 1.51 I •• 

I I.U ,.- 1.81 3.1' •• 1. J." l." J ••• 
S 1.1' J.18 J.l1 J.O' J.ll J ••• I.IS S •• 
t 2.'7' J.U 2.1' 2.to 3.01 J.2' 1.6' S.I" 
I I.U 1.1' 1 .• 2.'1 1.'. J •• ' 1.53 J.l' , J •• 3.11 J.l' J.01 ,.n , .• J.,' J.l' , 1.61 2.'1 2.18 2.83 2.62 3.11 2.60 2.N 
8 2.86 2.'J1 2.'S 2.6' , ... 2.81 2 •• 2.72 

• 2.6' 2.63 2.U 2.72 

~-----~.-.---~-... -.. -~--------.--~-~---~ .. ----------- .----.----~--= .. -.. ---.------



.. iii ............. f 1 ..... II1ao til ...... ,tIl 

........ to __ 1.-1. of "'"- app.lloaUoa. fte ftlM 

.f "'tnpa ........... ia leat ....... ...,. ...... '.....u7 
fo ....... 1\ 1 ... 1.. • .......... - val. f ... 

t .... __ u w .. ......,.....u,. Ia ...... ~ ............ Yal_ 

ou .... p •• U ............. 1ls. .......... 'IM .. ten.f .. 1& .... 

1D ,be alvo_ ........ f 1 ........ cU.t ..... per"'" .f 

.... 1 ............... ..,,7 ... a •• t. "0' "1 ... -I l.eftJA. 

" ... _ ~. tNt Ill ............. cd 1 ... ifIc:naae4 

,,'~ .......... '119 level •• f Ill ...... appJ,1oa_loa. "" .... 

.......... oalJ' ............. peru. .f llIIPlllI9 ~1D9 

W ........ flu""" .................. hge of .......... ill 

.be 1 •• f 'ft .0' .,. ... Il .... 1 •• 1" 1.81 ...... Ul& 

1:' • .,...,.-1,.. A. all ..... ped.... • .............. et 

1 ••• o .... ..,.a4JJ!t9 w ~ 1e'Rl .f .pp1 ..... , •••• ~ ... 

,be.,,," .. OOfttni: .f .0 1 ... 1_ 

RenJ. •• IhW4HI .... ' ......... 'en _____ e 1 .... 

• f ......... aad pbftapl\U\la W.I .'pi".'" ,,1"tl ......... 

eotn.ftt: of ., ..... __ ill tlht leaf. ..... ""gb'" "1 ...... 

oo,,'-a 1ft leaf w •• oblaine« ., ~ ft. Ita ODII1tJ.aaUon. 

,. ft(Ju4. the ..... 1 ..... of oene1aUoa ....... 

11' ....... _ ... _ cd 101 d au __ " peri'" .... J'tel4 .f 

~1 .. _ .....,..r, i't w ..... 'l\d .... _'en ef .,-..-• 

........... ill 'the leaf faUe4 i:O e"):4I.* a1gaUl.- ... ,., .. 

_nelaUon w,--. ~tel4 un ..... J. .. of ....... of ..... '111. 



(It) 

Talltl. t ...-- ............. efied .t UK 

..... ___ .a .............. liD9 Oft~. I'M .... 

yal ........ iu.ni ..... .&a ~ 11 add ___ elye1e .f 

yari._ 1a ARI •• iII v. 

~ c:cJIR_ •• t .......... ill led .--4 t_ 

0.111 .. O.JlM _'* • __ Yal_ o. 8.1''''_ Tb. ~ 

.,..",,011 ... 1111 ..................... _ ..... t 1_ .-

cU.f ..... t period. of slllPl..., ere CJRph.t.eally repn_te4 

18 -&9-'-
'lIM .......... oi ..... 1& .. ,,_ 11'1 t:il. pboapbO&'lUI GOD .... 

oi l •• f a~ d11'~. ....... .f ...,11n9 waa alao •• 

a.tail ... 'So 'l'ul. 0' ai.~ .... 4viag me .............. 

illUtbJ.ng ~ 'the ~ ooaMo.t of pMapbo.c"u ~ 

.ill the l ... f .. -I" pul04 of .... l.t.aw ... c:olUli .... aJD1y 

1.., ... CGIIP4n4 'to 'Gila' 0.1 aJ.u:.v-. In _up contrast 

with .ir.he ....... Il of vu1n.loa 0& du~ pbNpbo.naa 

"D~t of led du.r101 the f1a-at t.wo .......-1oda ~·u:lor .. 

fluhiag w •• hleUve1:r 1 ..... eOillp&l"e4 to the pbo ........ 

conant of 1 .. £ .Iur UWlb1i\fJ. .,.. phoapboruill OGa_n' .t 

1.., ~ .. M<l wish flublng __ .... il1nM at tbe ,i:b .... UMi 
r4 . 

oo&'ftapoDdlag to J ~.after flub.1Dg. ailun .uao. ...... 
• , "'. ,til u4 7th 

.... tea _d ~ 4 .... ',.... The pw .. na 

•• '.at ~dQ .i.ao.I' ... eci •• the 1-..R .. &lOd of ~~. 



'bIWa • Bf!"- of .. It .nwa' ••• , .... period of aupliag on pIloIIpbona 00"_._ of 1 .... 

....boJ:'U " GD _ln1LN fna ._1. 
_~ ______ ._ .--__ ••• __ ....... __ - ___ ._ ••••• _____ •••••• ' •• ' • _._ • _. __ I ................. ~_._ ._u .•• ___ .•••.•.. 
al. 2na .... P_J.04 of .... 1 ..... ... DIt 

1 2 1 • S • ., • , - • ___ • n •• en. • p •• 
_. _______ •• II ' •• 1&" ___ • _______ ._ ••• d •••••••••••• . .. -- . ......... F •••• ___ .. ___ • __ 

I .. 0 0.11' 0.1. O.lM 0.208 0.160 0.2l1 0.210 O.lS' 0.111 
I 001 O.lSO 0.1. O.lS' 0.1. O.lJI 0.1" 0.210 0.166 0.17' , lOa 0.1. 0.1. 0.1" 1.174 0.131 0.1" 0 •• ' 0.1" 0.17' • 010 0.120 D.ID 0.114 0." O.lt' 0.110 0.2tt 0.111 O.lM 
I 011 I.lie 0.160 0.1 •• 0.1. 0.111 0.2oe 0._ 0.11. l.l'D , 01a 0.10 0.108, 0.1" 0.11' 0.1'5 0.240 o.a. '.lSI 0.1 .. 
1 t20 O.lla O.lM 0.1" 0.1" 0.111 0.1. l.lt1 0.1. O.lM , 821 0.118 . O.lM 0.114 8.118 0.1. 0.1. 0.210 t.1I1 0.171 • OIl 0.1. O.lta O.lM 0.220 O.lM 0.110 0.111 0.111 1.1'" 

10 I~ 0.11. 0.1. 0.1 .. 0.178 O.lJO '.210 0.1_ '.IN t.1M 
11 101 a.1la 0.118 0.1 •• 0.161 0.111 o.a. 0.1. •. 1,. 0.1" 
12 1Ct1 0.10' ...... 0.116 8.1 • 0.1. 0.110 0.1" 0.1., 0.1., 
13 110 O.ID •••• 0.1 .. 0 .... 0.111 O.lto 0.111 O.lS. O.ltl 
14 111 '.IM 0.1 .. '.1'. G.lM 0.1. 0.201 0.248 8.1" 0.171 
15 112 • .IM 8.1. 0.1,. 0.1." O.lSS 8.140 '.J'- 0.1." 0.113 
1. 1. 0.1. 0.1 .. 0.111 0 •• 2 0.18 O.Jet 0.210 0.1. 0.21' 
17 121 0.1. O.lN 0.176 0.118 0.170 O.J.1O 0.200 0.1" 0.2M -'I 122 0.1,. O.lta 0.1. 0.18. 0.1. 0.120 0.100 0.1. 0.21' ...:l 
1. JOG 0.122 O.ON 0.1. 0.2'2 0.121 8.210 0.210 O.OfS 8.2S' ---
20 211 0.11' 0.114 0.1" 0.180 0.14. 0.1. O.lao 0.2a 0.211 ~ 
21 20a 0.1. 0.112 O.lN 0.100 0.1" 0.110 0.108 0.1" 0.1" -0 

12 218 O.ta O.lU 0.168 0.112 0.1. 0.1. O.IOG 0.191 0.22' 
23 211 0.108 0.01' 0.164 0.1" 0.145 O.lto 0.200 0.179 0.111 
24 212 O.lM 0.H5 0.110 O.lN 0.118 0.1. 0.210 0.17' 0.2. 
21 210 0.110 0.011 0.1. t.17. 0.135 0.110 0.210 0.1M 0.210 • 221 0.11' 0.0'1 O.lSO 0.1'. 0.160 0.211 8.118 0.211 0.111 
I' 212 0.12' 0.015 0.1'" 0.190 0.145 0.210 0.1" 0.1" 0.2. 
__ L_a_. .--. . --~~--.-.----~--~--~---~--.-.----... • -_. -. _.-... _ -.-. __ .---------.. -.- ... -.. -. 

c...T1 
~~ 



S'aI4. 10 atteet of UX u.. __ • aa4 ... 104 of .aJIpllag oa plloaIphuu 00IIMDt 

of leaf (A ........ aD4 J poalUoa ...-iDg __ rqe of .. OIl ~ 

tne ..... ) 

~-..... -... -.......... _- ..• ----........ --_ ... ----------_ .. -- .. -.... -.. -_ .. -..... ,._-... --- .. -...... --
~" 

... 104 of Po PI P2 , 

.... 11111 
M'el:'4l9I 110 ... A ...... JIIt'fiag A ....... ..".... A ........ ... iaJ ........ ....... ....... ....--____ • ___ ... ___ I • F I •• _ • _._ ••• ....... , ... _-_ ... ---......... . ........ , _______ ..... _ a._-_ . I q b. 

F •• _al • a. 
I 0.121 8.111 0.122 0.11. 
I '.IH 0.117 '.11~ 0.1. 0.1 .. 0.11. 0.116 0.112 
I 0.16, e.1N O.UI O.lM e.lll 0.111 0.1. 0.111 

• 0.171 O.lse 0.1., 0."' O.lD 0.1" O.lD t.162 
I 0.1'7 0.1" 0.1" 0.181 O.la 0.J.8I 0.1" '.1" 
6 0 •• 2 O.ln .... 0.1. 0.21. O.lto 0.209 0.1.' , O.l'S 0.1" 0.222 0.1. 0 ••• 0.1" 0 •• ' O.lM 

• 0.118 G.lD 0.163 O.ln 0.11' 0.191 0.1. 0.1" 

• O.lN 0.190 0.2oe 0.1. 

________ • __ ...... _ ...... ___ ............ ~ __ I. I .............. ___ ••••••• ' ................. -. ..... ___ •••• 1 __ ••••••••• 
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.......... Wl_ ••• 1 vuriat level_ of pb .. ,..na 

appu.."'oa ................... of led ... _'ned. 
it. ... _ 'Sba ....................... of leaf to ... clU ...... .. 

puiodAf ... ::· .... l .... vu ..... .t.gaU ....... ly wi." .. he yuy1llg 

leYe1. of J." ......... -.1&0& ........ __ .&1._ '0 .. 
pboapbena .............. 1 ... , 00ftHp0a41Dg W PO' P, ... 

P2 1eft1. of applioaU_ .... 0.111. t.167 aacl 0.11. 

n.,..uwly Wben __ ...... of per''' ...... ,.elM. fill _ 

_ hOlled 1I.b.. 1a tuen1, .... conea. of! phOepbOrua 11l led 

iacn .... vlt.b iAct.A •• JJa~ l.evels of phoaphorue appl.ieaUOIl. 

.... 41:1'...... M1DrjJ n.'i8tically .1gtUflCd~. • .. , ...... 

'tbu iaGna .. .la '&be pboapbOn.s application vu IlCK ..... 

....... OD1y "i1 ...... 4 ., all the .-r1ed, of a.-pl1ftg 

..... 1allr clulDg ea.r:ly pe,r104s. It ".. a..,. ~ .... 

p~~ _ .. ~ea~ of leaf was e.lLtO lnflwaaced bF lwe1a 

of .iUOileA appl.1c';ltiou. PhcsphoNa cctn'Mltt of led ........... 

,,' .. h .i.nct:eaa1L19 level. of aJ.~eft appl1ea'tiOft ~ _ 

ftl ... to.: At uc1 "I w.,.. natlstlca11yon par. Al .. __ 

•• 1 ..... of U. tiX &ael PK interaetton "ere .1qat.l .... ia 

.... 1_J.r.a9 eM CQnt.eot of pboapborua 1n leaf. 

ceef'lc1._. of .~. liaear ovralati._ bet.w_ 

.be ~."i.e Ji.e14 of ...... _4 tile pboaphont. coau.a 

of leaf ('01. 1 .. ) were ....... w be .1gn1f1CaDt f ... _ • 

• - pu1e4 ( ... 0."1*) aM ,1'41 ... 10<1 (,. • 0.40'*) 

of .-.11119 •• '" left1 o! a1pUlcence. 
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(WJ ........ 

De ........ , ..... D& ............... .... 

•• .... 1lac) .................... of led .... ........ 

ia ,...,. 11 • .,. _ • .,. ...... f1ll1d.a ... 1a ' ..... is 

aM .. _1,. .... of .......... ill App ...... v. 
fte ...... ,_ ........ et leaf ..... _ .... '.11 to 

I.'" wt •• __ ftl_ •• 1.a. • .... __ .81 ... f • 

...... -.-__ aa4,. ....... _ ...... .... ~.t 

YUla.len .la tbe ...... "_ ......... led ..... 

utl ............... f ... lUg .... leI .lp.UiGaa'l,. .. 

..... _ ... tn.~oa.uy 1a'1.9.1. xa ~al the po .... ,_ 

... -.at of le.u: iAonUild with tdae 1aca.atnv per10cb of 

.tIIIPl.... _to I "h pe~.1od. ~ 4eclJ.n.id thendtar. 

~be ptarQell'.ge of pMuaium 10 the firat per.t.e .... 

1 ... wlU.cb ~ to a ftl_ 01. :. ... at 5th ped.o4 ... 

tben Q.egJ.1r.;.a4 W l.a, j." til. l-.a-. per1od • 

• et6u1..wa CQn_nt 0' leaf ureapact1ve of puloc1 

ol aaaapl1n; 1lK:reaMd wltb tbQ 1Qoreaa1ng lllYela of ,. ...... 

app11caA..1on. wb.en tbe ali...,. QI. PQr10d of aallPlln:g 1. 

pooled, 1U\e p_~untat. ~ ~aaa1a in 1 ...... 5 ~alr.r •• po .... 

M kc,- a,. wid k.a l."~. oJ qpl.J.caUcn were 1.31, 1.51 ... 

1.'. .l'aapen.iYely. 1'boVIJft. t.U len1 s of petal.i_ 

appliaa.-.1OD 1DiJ.u.aac:.a Cbe .... t. of t..'lU alemeat in 1 ... . 

~ pa~tern of vU':Ut.tiotl M'W 4Uhr4mt period! ~f 8 .... 1iag 

n • .u.aed the ._ fo~ all .... '.vel. of pctus1_ 

app1£Aat:J.cD. vU.th the ~ J.A lavels of pe .... si_ 
I 



'bbl. 11 af,.. cd .n u-.ta ... aM perlocl .f ~I.ag 011 pet,aaa1_ con .... of leaf. 

~_ " Oft aolnw:e fzree bun 

........ __ ~ ____ ........ 1 ............. ___ •• ___ •••• ------.--. I'~" ___ ---' •••••• __ ••••• ........ I •• _._ •• ,. ______ 

al. Trea .... ...104 of ... pl.lJtg 

Mo. D .. 1 2 , .. 5 , 1 • , 
.-_____ .. - ____ •• _ ...... 1. _____ _._. __ .-_ ... _. -----..-.----... ------_._ ... --..... ----... --------............ ..... - • 

1 000 1.41 1.25 1.t. 1." 1.IS 1.21 1.1G 1.58 0.9S 
2 001 1.'3 1.03 I.S3 1.'3 1.11 1 •• 1.11 1.'3 l.t3 
1 002 1.lI 1.1S 1.58 2.18 2.1' 1." 1.10 1.10 1.18 

• 010 I •• 1.JO 1 •• .1 2 • .11 2.00 0.8; '~JI 1.25 1.7S 
5 all 1.3S 1.51 1 •• 1 1 •• 3 1.63 1.4S 1.1. 1.51 1 •• 3 • 012 2.13 1.58 1.2l 2.10 2.13 1.51 1." O .. , 1.15 
7 020 0.85 0.8S 1.21 1.to l.sa o.tS 1.10 1.10 1.10 
8 021 1.23 1.65 1.3l 1.13 1.58 1 .... 1.50 0._ 0 •• 3 , 022 2.0J 2.00 1.13 2.10 2.21 2.1' 1.,. I." 1.1. 

10 100 1.13 1.15 1 •• 1.13 I •• 1 •• 0.- 1 •• 1~" 
11 101 1.'JO 1.7' 1.SO 2.21 1.11 1.U 1.sa 1.SO 1.'" 12 102 1."JO 1.1a 1 •• 2." 1 ... 1.10 1.11 8.8. 1~"15 
1.1 110 1 .. 5 1." 1.11 1._ 1." 1.11 1." o.to 0.15 
1. 111 1.ll I •• 1." G.ft 1.71 1." 1." 0.75 1.50 
11 112 1.53 2.23 I •• 1.13 2 •• 2." 1.11 0.a5 0._ 
1. 120 1.56 1.2,) 1.tl 1.61 1.H 1.28 1.60 0.83 0.63 
11 121 2.03 1.58 1.71 2.0J 2.2.1 1.8. 0.13 I •• 1.85 I. 122 1.10 1.75 1.13 1." 1.13 1.'70 1.6' 1.0S 1.15 
l' 200 1.la 0." I." 1." 1.4. 0.85 I •• ' 0.58 0.'5 
20 201 I •• 1.61 1." 1.18 1.70 1.tO o.tO 1.SI 1.28 
21 202 1.23 1.93 1.'5 1.21 2.00 1.78 1.45 1.90 1 •• 
U 210 1.01 1." 1.28 0.53 1.80 1.to I •• ' 1.50 1.33 
23 211 0.10 l.to 1.43 I •• 1.15 1.10 1.43 1.1' 1.35 
24 212 1.1l 1.85 1.30 1.65 1.'5 1.a 1.68 1.35 1.25 
25 220 0.'5 1.15 1.SS 1.U 1.7S 1.1a 1.45 1._ 1.01 
26 221 1.5' 1.90 1.33 2.68 2.20 2.01 1.U 1.10 I •• 
27 222 I •• ' 1.2. 1.33 2.15 2.00 2.10 1 •• 1.11 1.63 

. --------... .. ........ _ ............. -...... -.... -- .--.,. _ . •• e • •••••• _____ •••••• __ •••••••••• a •• .. ----~ ....... 
c..'C 
C.H 



hItle 12 ., .... af IIPX ...... ___ 8DCl per'" cd .... 1,lag Oft ....... 1_ ...... 
cd 1 ... (A ........ J ... ".loa -.w1Jlg ...... 01 .. _ IIDJ. .... 
fhe •• .ta) 

... ___ ••• __ ....................... ______ •••• -.,. , ...... ___ ........ ___ ... __ .111. __ •• I , ••••• _ •• _. __ --•••• I.a 1, •• _ •• 

.... 104 of leo ks lea -
·lIIIPliDI 

Ie 

AftJ: ... 1IOY.J.Dg A ........ Hov1ag A"...... HoyiDg A'fthgII MoYtag ...... ....... ........ . ........ 
....... -... -.. ~-..... -.---.~._.-I ....... E I ---............ a a _____ • _. 1. ___ ._. __ • 

•••••••••• - ............ 1 I • 

1 1.16 1." 1." 1M 
2 1.1' 1.M I.M 1 ... 1." 1.17 1 • .- 1." 
J 1 •• ' 1 •• 1." 1.U 1.t" 1.67 1." 1.11 
t 1.14 1.58 1.71 1." 1." I." 1." 1." 
I 1.ft 1._ 1.'" 1.ft 2.01 1._ 1.N 1.70 

• 1.1' 1 •• 1.'1 1.1' 1 • .,. 1.'" 1.H 1.19 
1 1.U 1.22 1.'2 1 •• 1 1.al 1.51 1.t2 1 •• 
I 1.12 1 •• 1.11 1.12 1.1' I.'. 1.U 1 •• 
t 1.0. 1.14 I.'. 1 •• 

... ___ -_._ I II .-.-__ .• _._.~ ... _._.I .. ~ ___ .. ____ ... __ ~ ____ ......... ~_I ... _ .. __ .t •••• ____ _ __ 



applica_ion. the potassium content of leaf increased 

invariably at all sampling periods and variation due 

to levela of application ... found to be maximum at the 

,th period. Value. for the percentage of potassium in 

57 

leaf in the 6th period •• re 1.13. 1.61 and 1.76 corr •• ponding 

to kat ~ and k2 levela re.pectively. 

It is alao .een that the level of potaSSium in 

leaf was also influenced by interaotion between levels 

of nitrogen and phosphorus applied. The potassium content 

of leaf of plant receiving nO P2 treatment was only 1.30% 

while the corresponding value for n2 P2 combination vaa . 

1.62%. 

The coeffioients of oorrelation (simple linear) 

between the potassium content of leaf and yield of pepper 

during 1979-80 are presen_ed in Table 14. Results showed 

that the coefficients of simple linear correlation betveen 

yield and potassium content of leaf were significant for 

the 1st, .nd, 6th, 7th aDd 8th period of sampling at 5%' 

level of significaDce and be~een yield (1919-80) and the 

first period of • .-pling at 1% level of significance. 

Values for the partial linear correlation between the yield 

(1979-80) and potassium content of leaf .... significant 
at nd th for the sampling perioda, 1 , 2 and 8 at 1% level of 

significance. Simple linear coefficients of correlation 



Table 13 zften of UK U'eatment and period of 

NJDPlia9 on nutrient con_at of leaf. 

TreaP&erit 
group 

no 
n1 
°2 
F t.at 

Po 
P1 
Pa 
F test 

ko 
kl 

ka 
F teat 

C.D. (0.05) for 
comparing level. 
of N, P and K 

P!r&2s1! 
1 

2 

3 
4 
5 

6 

1 
8 
9 

F test 
C.o. (O.OS) for 
comparing per lods 

Percentage on lIOinure free baai. 

3.09 0.164 1.48 
2.95 0.167 1.50 
3.32 G.168 1.48 
Sig 519 NS 

3.09 0.160 1.47 
3.23 0.167 1.47 
3.15 0.17. 1.52 
NS 51g NS 

3.13 0.167 1.31 
3.16 0.167 1.51 
3.08 0.166 1.64 
NS NS 51g 

0.182 0.003 0.092 

3.26 0.119 1.44 

3 •• 0.1-16 1.46 
3.23 0.160 1.44 
2.61 0.182 1.11 
3.53 0.144 1.84 
3.37 0.209 1.50 
2.60 0.207 1.42 
2.86 0.165 1.23 
2.72 0.198 1.26 
51g Sig 5ig 

0.316 0.006 0.160 
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CMffiOS" ... of ..... l.Uoa Caillpl. linear) ___ J'ield ... 

duo ••• ~ a.ftd pnaaa1u. " ef fuat. ...... leaf 1a 
rel ..... to per10cl of tlaJApllng • 

... _- _ •••••••••••••• _. ___ ••• _____ ._ ••• - __ •• _____ • __ ._. • •• • ...... ____ ••••• I ••• __ _ 

•• .I'1od of _pliag 

_____ a._a_. ______ .. ~ ____ .................... M •••••••••• _ ••• ____ .... _ ...... ~ ... ___ F ••••• ~ __ ••• 

fWd oJ 1176:" " 1"1=11 
Priw .. flablDg 
ftfte ..... after fltltlblftg 'i" ~. after fluabJ.ag ax ....... aftez' n __ iBg 
...... ___ after flubl .. 

IhU • IP1t:!fO 
Afte ...... ~ of ben:1ea 
PJ:'iAR .. flu_iDI 
!line _ba .au Q.ubSag 
........ after fl .... 1119 
.Ii .......... au fl .... 'ag 
ala ....... dM.r: fl. ... .. 

Iltlf 01 1"':'1 
ana ....... fter flubi .. ' 
..... __ Ita aft .. flublDIiJ 

.0.1" 
-o.2J2 
-0.001 
-0 ...... 

-0."'''' 
0.101 

..... 110 
-0.262 
-0..165 
-0.16. 
-0.106 

-0.027 
-0 •• ,'7. 

.0.20. 
0.M2* 
~ •. "S· 
O.ON 

-0.101 

.... , 

... n • 
0.295 
o.J.92 
O •• J-

1.111 

O.HI 
-0.031 

o..J. 
0.121*· 
0 •• , 
0.1. 0." 
o.ua-· 
•• a .. 
0.422* 
0.413* 
O.U., 
O.tll 

____ ._ ..... ______ ....... D. • F • __ •• ___ ~ __ • ___ • I __ 8M •• J •••••• d L_a ..... F •• _ •••• __ 

c..n 
C4:., 



Table 11 COeff1cleau of aornlau.a (~1al ... -.1t:1ple) ___ 
yield an4 nitrogen. phoaphorwa end ~1um " of :k.~ 
IIa't.\U'e leaf in nla_1on to period o~ aanpl1Dg • 

... ---~-__ ._. ____ .. _ ••• ______ • ___ ... _ ... _ • -- ..................... -- •• --, ._ ............ 16 •• _ 

caeffiolet*. of correlation. parttal Mult.J.pl.e 

---------------------------------OO~lOD .'~eD Pboapbone P. __ a1_ ...... 10.1. ... 
.. _. ___ - •••• _ ,. __ - ••• - .... _._._ ...... 11' •• _ ••• nn •••• __ ••• __ ..... _.... ,. 1 ~ 

1J.t14 oJ! 1'.71 SO lp8Hl 

Prior to flush1n.o 
ft.ne BIODt:b8 aft8.C' flWlbtftg 
'1". moo~ after flu.ah1DrJ 
eta aoua. aftc n .... 'ft9 
8e9'en ...... after flu.lag 

I .... " .f 1'D=!!! 
AftH .. banea. of l'IUrJaa 
h'1clr to 11u_l .. 
ft.ne .m:taa ~t-.r a. ...... .. 
........... aftel:' 0. .... , .. 
• 1_ 1tOat:ba d".X" fl .... ' .. 
.... ___ ....... 1\1.i ... 

l'W4 at i,IO:'1 
'IUee ~ after fluabJag 
..... !8OJl'ths after fluabia; 

-0.381 
-0.211 
..... 51 
-O.Ml--
-0 •• ' 

-0.400 
O.2M 
0.M1 0.'. 
0.268 

0 .... 
-0 •• 7 .. -•••• , •• Oll 
I.IH 
I.on 

0.106 
-0 ••• 

0.171** 
0.118 
0.18 
0.110 
0.0..,. 

1.11.--
1.1,.*· 
0.14' 
0.17, 
0 • .111 
O.IA** 

0.111 
f).141 

0.46,. 0." 0 ••• .... 
0.211 

0.'. 
0 .... • O.J. 
0.175 
0.1 • 
0.1" 

0.179 
a.Zl0 

.. _ ............................. __ .... _ • .--. __ .. _......... __ ._a ............ _ ........... ~_. ____ IT _. , ••• ___ 

* a1ga1flcaa~ at 5% level • 
•• aiga1f1c"- •• 1% level. 



61 

."'.. ..... fill ...... riel. (1 • .,.." .. 'M .. a,) 
aDd ................. f led .... itaU~ te .. _h. 
1-, ..... - •• - .... - .... , ....... lilll wtdl. "'-

e..,'! ......... p.u.u 11 ......... ...a..d.. ___ t:be 

_ .... , Yad.aIal ..... Uplflaa\ Gall' fv _ .. 1-

.... l1li ..-1AcIa •• '" 1 .... 1 of ... pUl ...... 

•• _". II " ......... ,. .. _f. 
aa 'a' ... , ",. Ie $7'_ • &Ill'." III 
_ ... 'I • JS I ' •• 11 HI .,..SIMS· 

Dna 08 .. dia~ o. DiUo.- 18 til ...... . 

",ad •• f ........ iIl'l ... _ •• !:IF .. It ................. ___ 

1ft t'.l»1e 'I. !'be __ vel .. ue ~ 1D if...,.. 1 .... 

.... aMlp.a.a of yulaace I.a AP,pefIdIa VI. eJ.)._ 
1M __ .. 1: .f ........ ia ............ 'w. , ..... 

...... vi •• _ Yal- •• I ... " ....... Yal_ t ... ell .. 

~ ......... -- ....... . 
.... .... 41 ............... f 111 ... _ ira 4if ....... .,... 

.......... _ia ••• ,,_ -- ... -- Mat ....... ... 

• f the .. ,I.r ......,. ......... tile ......... UUOt- ....... 

aad _he top ...... t:be 1..... .. 4it'er: .... ill ni'J:e9M 

OOllteD' ."'_ 41f •• ,.. • .,.... .f eboou ......... ~l,. 

.icpaJ.fic.... fte .... Ya1 ....... ~ of Id.~_ s.a 
haftgill; IfbooU nan .. --.. thi_ ~ 1 ••• n1 ...... 

• ". wttn J .... '.14. 1.98 ... J.11 napecnl .. 1y. 



62 

Table 16 Eff~ 01 I1Plt .reatment and type of aboM 

on fti.~ eonten. of nem. 

Ni~ " on mo1ftun free baa1. 

~~~~~~~~~--~.-.----.. -.--------~.---.--~~--.-
81. Tna1:ment: Type of ah~ 

No. NPK R1IR~ Top Han.oing i'ruJ. \: bear-
8boot aboot shoot 1Dg laqnl -.. ---.......... ----------............. -.-.-.............. -............ ~ .......... ..,. ..... -....... --

1 000 2.10 a.so 4.40 3.00 
2 001 2.90 1.10 3.80 3.10 
3 002 2.50 2.65 4.00 2.50 
4 010 3.10 2.70 1.80 3.40 
5 all 3.50 2.60 3.80 3.10 
6 012 1.10 2.35 3.20 2.85 
7 020 2.50 2.40 3.90 3.40 
8 021 1.00 2.10 1.60 2.80 
9 022 3.10 1.00 3.80 2.80 

10 100 3.30 2.80 3.60 3.40 
11 101 2.90 1.90 1.00 2.10 
12 102 2.80 2.60 5.20 2.95 
13 110 3.10 1.00 3.20 2.90 

14 111 3.50 3.00 4.20 2.90 
15 112 3.50 2.10 3.30 3.10 
16 ,120 3.60 1.to 4.40 2.55 
17 121 3.90 2.20 4.10 3.1S 
18 122 4.20 1.50 4.00 3.30 
19 200 2.85 2.10 3.80 2.95 
20 201 3.40 1.00 4.60 3.15 
21 202 3.60 1.00 3.40 3.00 
22 210 1.00 1.00 4.40 2.80 
23 211 1.30 2.60 3.00 2.90 
24 212 3.60 2.80 2.20 3.30 

25 220 3.10 2.90 3.20 2.95 
26 221 3.60 2.80 4.00 3.00 

21 222 4.00 2.60 4.20 2.60 

.. ----....... ---..---~---.... ~ ........................ -.-.......~~ .. ~.....,------..... -......... ..,-----
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a. ........... tn.l •• , adU09a ............. u4 

...... 1_ applie4 4U aft .... 1_ til. "'",,", •• pen_ .... 

• , .... of AU' ...... ,.... 2M ideftClU •• ___ .. 

fe.rtUbw 1e'nl ........ UplfJAaan. fte U,",_ 

........ of ...... &1 .. to enPllM .lgolf .... ' 

_fte1.U. with ~"'14 ~ .. of ..... ot .ben 

-, ...... 

Dab ••• " ...... It .... - .... 'ftNI .f ..... 

on ............... , of ... en ... _U4 ia '1a11l. 11. 

TM _ Yd •• ue ~ Sa Waltl. 1 .... th. aaalpi. 

of ..... t •••• ia ~'" V,. 
1M ..... M9. of ph"" ... J.a .... napcI .... 

8.1 ... 0 •• ' with ..... Yd- •• 0 • .,. wb.en .......... 

aa4 tJ'pe of ......... pto1e4. 

IIheft idW cU .•• ibn'_ .f phosphor WI 1. ~. of 

4"t ___ -... w ....... n .. ., it was obMl'Wct thai: ..,. 

per_ .... of pboephorua ... 0.121 1D J'UMer ........ o.m 
in ~ep lIboot. 0.2.' $..n belling _~ and 0.1'. 1ft Inlt 

lteuiD; launl. _ ...... '1_1 aDalyals of tNt .... hftII1 .. 

~_ 1''1,n8.. ...... .. ...... eA4 baJagtDg ...,. ..... - pu:-

wl1:h .......... phoaphonta aoatent. of amoo.. 'ftaen ... De 

.igaitJ. __ 41 .......... '-apbona _ .......... _ .. 

..... "'; ..... UI4 'ni' ..... '- 1.....a. &ad ..,. __ ...... 



Table 17 Effect of HPX treatment and type of sh~ 
on phosphorus content of ft_. 

PhosphorUs" on mo1nure free baai. 

--~~~~~-~----~--~---.-.--.-~~~---~~~---~~~~~ 

81. Treatment Type of .h~ 
No. NPX a;:;;; ;:p Har.t9lDg Fruit bed'-

sboot. ab~ shOot. trag lateJ.-al 
~~~-~-- .. -----~-~-.-. •• _ ••• _______ tr ............. ..-.... ............--....... 

1 000 0.310 0.210 0.270 0.170 
2 001 0.300 0.260 0.260 0.210 
3 002 0.290 0.260 0.300 0.150 .. 010 0.330 0.250 0.280 0.240 
5 all 0.320 0.220 0.260 0.210 
6 012 0.390 0.140 0.240 0.230 
1 020 0.300 0.210 0.240 0.190 
8 021 0.260 0.230 0.180 0.170 
9 022 0.360 0.280 0.290 0.190 

10 100 0.280 0.250 0.250 0.230 
11 101 0.310 0.260 0.270 0.210 
12 102 0.310 0.110 0.230 0.180 

13 110 0.340 0.260 0.220 0.230 
14 111 0.270 0.300 0.240 0.1.0 

15 112 0.350 0.300 0.250 0.240 
16 120 0.400 0.110 0.300 0.200 
17 121 0.340 0.270 0.490 0.210 
18 122 0.340 0.'10 0.2.90 0.160 
19 200 0.230 0.280 0.200 0.210 
20 201 0.280 0.270 0.300 0.180 
21 202 0.350 0.250 0.210 0.160 
22 210 0.290 0.220 0.250 0.180 
23 211 0.320 0.280 0.250 0.170 

2" 212 0.320 0.)30 0.310 0.220 
25 220 0.370 0.270 0.240 0.180 

26 221 0.360 0.290 0.330 0.190 
27 222 0.340 O.2to 0.270 0.190 

..... ----.......... --_ .... --....... __ ......... ,........._-............... ,.,... ...... _ .. .. -.... ~ ...... 
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.ipU ....... l!' 1 ... ___ o ....................... til. 

Mhw .".. of..... .. 1 .. 1 •• ! pbea ........ tail .. 

.. 1Id1 .. _ .... ~ eon .... oj aU .... .,... 

of..... _ed_. al ........................ " ........ ...... 

of f~11&au 1..-.1 ...... __ .i9.u ....... v1* ........ .. 

co .... of pbo .... ill •••• 

I'M ..... '.1.. of .iIIp1. 11aeu co ..... 1."ioa 

___ .... pbo .... na ....... f nu." ... aa4 ~ie1. 

oi pepper .... ..,. 1988-81 " .. .ltNru1 .. be 81;A.i.f1c: ..... 

• " lAYel C.,.w.e n). ~ .. oeetf.t.ol .. ". of pa&'Ual. li __ 

_ "el.~D tor ~ ...... 01 vulaDl •• •• a alao 

81gaUioUt •• ... '" "vel. 
(WJlIS"" 
Daa .... ~- ., ..... '- ...... .. 

b11-.....1 .., ~. _ype .......... _It ......... an 

p ... _ted ia 'Ple II. The l'aIitle 19 ... Mtlta ~ ..... 

• &1_ ... AppIII4&a VI. .. .-1pia of .ui_ • 

.,... ...... , ........... lIe ................... .. 

I.,. w1. • .... 'ftl_ of 1.,. wh_ 'tJIHI. of _.0_ alii 

h'M ___ .... c .......... 

The po",,'. ~ of na "adtKl 819111fl_Ur 

wl.t:b ~ ..... of aboo_. ~ lligb ... pot ... .t.um coot._ 
(1.1." ... .....,..... 101' tni't bMcing la~al aD4 .. 

1 ....... &1_ .J 1.a", ... oMaJ.M4 1a the GaM of beating 

...... a. con .... f ........ in "OP .no" aa4 ~ 
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'.rabl. 18 sff.. ot IIPIC .haUleftt and type of shoot 

on ~a •• 1U11 content of stem. 

Pot ••• 1um % on moisture free basis 

~~~~~~~.~~~~~~ .. --.-------~~~~~----.~~~~~-~---.---
Sl. Treatment Type of shoots 
No. NPK R\Ull\er Top Hanging Eru1t bear-

shoo, aboot shoot ing lateral 
-~~~~--~~-.-.. -.--~---~~~~~--------- ---~----

1 000 1.48 1.25 1.1S 2.60 
2 001 1.45 1.23 1.25 2.90 
3 002 1.00 1.40 1.20 2.70 
4 010 0.58 1.50 1.28 2.65 
5 011 1.30 1.18 1.13 3.15 
6 012 0.18 1.93 1.63 2.35 
7 020 1.18 1.15 O.SO 2.70 
a 021 0.95 1.48 1.23 2.10 
9 022 1.35 1.55 1.40 3.40 

10 100 1.10 0.95 1.08 2.90 

11 101 1.15 1.35 1.30 3.00 

12 102 1.58 2.03 1.15 2.70 
13 110 1.75 0.98 1.40 2.30 
14 111 0.80 1.73 0.98 3.05 

15 112 1.53 1.70 1.45 2.SS 
16 120 1.53 1.80 1.18 3.40 
17 121 1.60 1.45 1.45 2.00 
J,8 122 1.10 1 •• 5 1.40 3.30 
19 200 1.15 1.25 1.00 2.00 

20 201 1.40 1.20 1.10 3.00 

21 202 1.95 1.15 1.35 2.50 

22 210 1.25 0.83 1.50 2.05 

23 211 1.83 1.48 1.05 2.90 
24 212 1.63 1.75 1.70 3.45 

25 220 1.70 1.15 1.10 2.55 

26 221 1.80 1.90 1.35 3.10 
27 222 1.60 1.l3 1.10 3.05 

..... __ ............. .--...-..-.................. -...-.....-.-.... --.................. -........ ----................... ---...... ----.-----



6i 

,.w.. I. ....... UK .......... , .. eI '!'PI .f 
• ..... _ ......... code_ of _GOt. • 

.. uy 

~--~.----.--....... -----... -.... ----.. -.-.. -.-. 
7 .... ___ ...... _ .... _1ft ........ a'. 

I 

IJ:'CNp • P It .......... __ ... ---........, .... -.-............... --..... _ ...... 
DO 2.a O.ZM I.'. 
Dl J.O' 0.21. 1.1S 

-2 3." 0.210 1.16 , .... a. •• 8. 

Po 2." 0.212 1 •• a 
P1 2.1' 0.2.' 1.10 

PI 1._ 0.a1' 1.80 
,un •• .. •• 
lto 2.M 1.2. 1.H 

~ 2.tI 8.2.1 1.71 

lea 3.01 8.272 1.81 .... •• •• •• 
Dn I! ..... 
a_r ...... 1.1. 0.111 I." 
!fop .... 2.11 0.213 1.f1 
HutiDt .... l.eo 0.1" 1.25 

'nit.~ a.M O.lH 2.'. 
... at. ai, Ug 819 
C.D. (0.11) fo.l' 
........ 1av Qp4t 0.'" ..... 0.211 
of .bOob 

--.----..... ---.------. __ .......... ----.......•..... 



COeff1cd.... .. conre1a"1GD Cat .. le 1'._) -_ •• J'1e14 
aa4 D1~ ptaoaphone aa4 po .... 1_ " .f tiff....­
~Uauea of black pepper • 

.......... ___ ...... __ •• ___ •• _______ ............. _____ •• __ .......... ___ •• _~ .. _ _ ___ •• ___ ••••• M • 

_____ .... _______ ~._. I •• _. __ • __ ..... _._ I .un ____ •• ______ •• _.. ._. __ •••••• _ ••• 

Yield of 19' ... " M 1110-8, 

Fir..- ..... leaf 

IMJ.cI " "1!-89 
Fua •• _._ led 

JIIH " ,,.-,1 
I'un ._ .. l_af 

-O.2n 

-o.H2 

-0.02' 

0.129 

o.sa,** 

t.z. O.GI* 

o.an 0 •• '* 
0.682** 0.14' 

__ .. _ •••••• ' •• ~ ................... __ ••• __ ~ .... _ •••• n .8=11* ________ 81 ••• ___ .... _... • ... 

* SigaU1cu't •• 5" 1 ... . 
* * .19D1f1aan't a't 1" 1 ..... 1. 



hbl. 21 c:ee.fie1eau cd OOft"e1.U.. (puU.a1 ad -.J..i.ple) __ 

yield aDd aluag_. ... .... n. aDd i'ft-"- " of 41ft .... 
U._ ... bl .. lc 1"1 ..... . 

-~--.... -.-........ -_ .. _---_ ........ --- ._ ...... --......... -.. _ .. --............... _.. ..-_ .. -
con..ld1OD v~th y1e14 
for ti.a_ -..p184 

eoe.floiata of CIO&"ft.l.Uoa. )tU'Ual 

.1UoQ_ Pboapboru ...... J._ 
.., ... ~ t .e_ ........ ___ ........ __ •• __ ._~. ____ a_X •• __ ._ ••• __ ._ •• a _- ___ ... __ •• _ ••••• 

J1tl4 01 lt1t-n SO lHQ=11 
rkR ...... lMf 

DIM tlIID=M 
.. un ._ .. leaf 

YUl4" I ..... ' 
.. k .. _ .... leaf 

-0.2'1 

-0.0 .. 2 

0.0.3 

0.199 t.lII 0." 
.... t.M' O.1la 

0.11S 0.119 

0.5SO** 0." 
...... _.... •••• • •• ________ .... _______ ... __ •••••• ____ •••• I_a a •• £ u •• __ ..... __ ...... __ •• , _ a._ 
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ab ....... 1.61" ... I ........... '"'1'. ..''--'1oally, 
tile ...... 1_ ......-- d ,fti •• _tog 1 .... .,. ... 

• ' •• 1 .... 1!' _ ........ wIdJA ........ of .......... .. 
l ...... 

fte -...,_ ........ of lit. 414 aft ooft'e1 ... 

• 1p1. ..... t1r wi. 'f'.1.d4 ......... 1 ... f -... of .... 

I. _Wa , ........ '_ IDA ........ 
M _II U WPM". trPMit4" rlf ... lra .. 

M' "" .... 
(!) ijj.\tggIB 

Data on the effect o' IIPX U'eatment and perie4 o' 
sampling on a1tZ'Oittll oonteGt of beny ... pnaell'Md ia 

,,_1. 12 aDd 'tbU.r __ val .. in ~.a.. 16_ fte ApptWtax Yll 

furn1a1\e$ ~. anal,.el. 01: .. i •••• 

'JIM cont.t: of 1'l1UOg .. 1a -ur vuied f~ 1.10 .. 

1.25" with • _an value of 2 ...... when value. for ell 

_rea"". aftd pe#J.o4a .... _i4UecI. fte 1aI1 ...... , 

tiff .... pet'''' era as. ...... p ..... " • .,. .t benT ... ... 

nnu ..... l1y .lgal, .... . 
!'be ........ lwel. of ........ _ ...... phone ... 

...... t._ ...,.lae., ........ btl ......... ~.n" of 

aiUetea ill .....,. a1 ..... I.oaaU~ ........... ~ IJONIttn.iltoa 

lie ••• pbNpbct.... ad ...... 1_ lert'el. a.t.galftaanUy 

lalla ......... aJ.votea ........ f be.I'z:y. The blgheft 



11 

Ifaltl. 21 ...... ., _It ......... aJI4 pu1e4 of 
...... n ...... _ COIl..- .f )aeny • 

• , ...... " __ ~ fne .a'a 
-------~----... 

..--.1 .................. _ ._ ..................... 
al. ...... , .au eftu fl ........ 
RO. .. It • , ., 
.... _ ........ ____ ............. ~ •• I. Is ••• 

d" _._._ •• , ___ ... _ .............. -
1 000 '.00 2.10 2.10 
2 001 I." s.as 2.'5 
3 ooa 2.11 1.10 2.40 

• 010 3.10 1.20 1.00 
I 011 1.00 J.U 1.10 
6 012 J.l0 I.SO 2." 
7 028 2.10 J.O. 2.tO 

• 0.21 2 ... 2.25 2.10 , 022 2." 2.15 2.10 
10 100 2." 2 ... 2." 
11 101 2." 3.1'0 2.10 
12 loa 2._ 1. "10 2 •• 
13 III 2 •• 2.1' 3.15 I. 111 2.50 3.50 1.GO 
11 112 1.n 1.'11 1.JO 

l' lao 2.10 2.eo a.20 
11 121 '.10 2.00 3.00 
1. 122 , ... l.U 2.10 
It 208 2." 2.al 2.10 
JO .1 J ... l.eo 2.60 
21 H2 J •• I •• 2.01 
12 210 a." J.3. 3.ao 
IS 211 J.» 1.DO 2.81 
a. 212 1.00 3.00 2.10 
21 220 J.l0 l.ao 2.50 
2. 111 2 •• ' J.ll 2.M 

27 au 2.70 1._ 1.00 

........ ..... ------....... ------........ -.------~.--.~-.. -



DiU09- oeftMD. ia lMtny ... obteJAe4 a. the Po -,. 
COIIIalnaUon. ~ ........ 1_ .... tile 1 .... 1 of 

fen11.t.llel' applio...... aacI pu.... of .... 1J.rag .... ~ 

~a'i"iaa11~ .'oaiI~. 

(UJ If f > .. I' .. ' J.. : 'i. 

l'eItl. II .......... tievDNt.t.on of pM ........ 

la ..... ., •• 1Ailuea ... _ .... J.04 of .--' ..... aM DIt 

'; 2 

ueataeAt. 'Ibe __ val_ aN .......... 1a "_1. 16 ... 

the analye.t.s of ."1_ &A ...... I.a YD. 

The conunt .f pboapbNU 1. Deny a-__ ..... 

0.113. to 0.419_ wiWb ...... val .. of O.2il~ 

The pel'io4 of aall\U.iag 81gaUioaDU,. Uflu .. .. 

,be ..... pbeN8 OOO .... D'C ot .... ,. ~b .... ~ oC .... , .. ,_ 

18 pile ............... »Uq' ... dtffft'eftt pe .. 'ode .... 

,bat. ..... n. conen •• , bttJtQ' J.ncnaNd w1~h ' .......... 

pe.cio4a oJ aaJDpl1a9 .0 ng1ate the maxSlmm l"alue ... 6-

a-.onta aft,e.r flow .... J.ng and theJ:"e.ftler cSacu:eaMd • 

... Oft the po ............. , .f lMtny ••• ..,.J.ag 

pgl .... f MIIPliag ............. '" ,~. 14. IM_ 

ftl,. ..... ~ ill ' ............. anal".i_ of 

.... iaaee ill ~""ix VII. 



Tul.23 Bfl", ......... _ ... _ u4 .... 1011 .t 
.... u.. - ""8pbona cOft1teat 01 t.ny. 

"j 3 

__ ~_. ____ • ___ ••• _ ••• 1 ••• ••• •• • ____ ow •• _ .... *_ .......... _._. __ 

al. .,.... __ t ......... " ....... after now __ 
I 

Ro. .. It • • , -..... ~-.... -.. --....... -- .. _._--_._---.. _.-.. . ............ _ . 
1 000 1.21' 0.2 .. 0.20' 
I 001 0.11. 0.2n 0.413 
J 002 0.1 .. 0.213 O.lM .. 010 f).I'1 G.ISl 0.20' 
S 011 0.111 0.273 0.1'3 

• Ola 0.11. 0.11. 0.113 
7 020 0.213 0.2 .. 0.1'3 

• 011 G.I'3 0.4J. 0.413 , 022 o.u, 0.211 0.19' 
10 100 0.11. 0.2" 0.1.' 
11 101 0.2 .. 0.25' 0.213 
12 102 0.1,. 0.2l. 0.113 
13 110 0.1" 0.273 0.216 
14 111 0.11a 0.2'3 0.a21 
15 112 0.116 0.1 •• 0.186 
16 lao 0.11. 0.213 0.173 
17 111 a.IM 0.266 0.1. 
18 112 0.2'. 0.111 0.21J 

l' JOO 0.11. 0.27J O.llt 
10 201 0.21. 0.116 0.206 
21 202 0.a7' O.llt 0.193 
22 210 o.a" 0·.11' 0.11' 
II III o.aN O.ltt 0.10' 
24 212 0.111 o.a., 0.25' 
21 210 0.12. 0.31' 0.1.' a, 221 0.11. 0.a1l 0.20' 
11 112 0 ... o.a., 0.346 

-.----... -.--~~.----~ . • I ...... _ ..... _______ ... . ._--.. --_ .... 



4fUl. 2f Bff" ef ... ~_ aDd puiocS of 

-.p1.f.a.t - ...... .1_ co ... of beny. 

~_ " __ 1 ............. ,. 

----------... -... __ ..... - ... ,-.. _____ III • • __ ••• __ ••• u •••• , 

81. Tna_-* - Period. ___ .... fl" • .I'iDt 
I .0. lin: • • 1 

.~~--... ---... -.--.-~--. _ ............ _ ..... __ ........ _ •• __ ...... 1 

1 000 1.8' 1 •• 0." 
2 001 a.oo 1." O.to , 002 1.10 1.8S 0.92 

• 010 1.'S 1.31 1._ 

I 011 1.a, 2.10 0.9' , 012 O.'S a.os 1.2S 
1 oao 1." 1.88 1.55 

• 021 1.10 a.08 1.00 

• 022 I •• 2.0. O.IS 
10 100 1.t. 2.01 1._ 
11 101 1 •• a 1.10 1.10 
12 102 1.11 2.00 1.0S 
13 110 1 •• 1 1.ta 1.25 
1. 111 1.11 1.60 0.63 

15 112 G.IO 2.21 0.50 
1. 120 1._ 1.10 1.tS 
11 121 1.11 ;.10 1.65 
18 122 1.71 2.03 1.40 
I. 200 1.80 0 •• I.SO 
20 201 1.61 0.90 O.M 
al lOa 1." 2.25 C.tO 
22 210 1." 2.11 C.1' 
IS 211 1.83 1.U 0.18 
2. 21a 1.t' 2.0S 1." 
25 2ao 1.10 1.71 1.ll 
2. 211 2.as 1.80 0.7' 
27 222 2.10 2.1S 1.73 

.. ....-------............... ...,-.-- ................. ---_ ... _-.................... _----.-. • 
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a. ...... ,_ ....... cd ...... , ........... 0.10 .. 

2 •• v," • _ ...u.. .. 1. ___ ......... aft4 ........ 

wen peel'" 

..................... 01 _., ...... 41ft .... pad .... 

• 1 .. 1Ip1"" vui.tt4 .,,&GeMl!'_ ftI.a ...... . 

vada.'_ v ••• 'Nlu .. Ga ........... iD ....... o. 
pboe~. ft. _ •• 1& ___ eat fa... bonaMII.'~ 
......... of •• "91 __ attained •• _'r. Yal_ of 1." .-
• ..th. aftel' ftaueria; and ~ .... lined. 

The ...." ..... IAIftle .............. ioaUoe .. a 
....... IO'_IF 1.nJ1_ .............. CIOdeot. Of .. .,. 

11 __ ... tIM 1.-..1. of ........... epplioatloD 1afl' __ 

~be potu81_ oon'_~ cd 1;....... ftMt ~ 01 

potUaita ~ag .. Po. lis ... PI 1.-..1 ..... 1.4'. 

1.53 arat 1 ..... pe<*lWl". 

I. sa-M __ '1177TlllnM,IIU."..I,,1rf we ... 
• , I.e". at RI.MII ... • 
__ • 011 til •• Ii.- •• lIP. -"".1._ aD4 .... 104 .. 

..... 1.1.09 OA ~ ol.onaia ...... o • ......,. an pn_'" 

14 T.aale aI. Wbe __ ft.J._ en ~ ta !'able • 

ataCI -.11' .... o.t yad_ .... adl. VIII_ 

.... -.w. ............... of ben'J' .I'8IIIge4 ,~ 11 •• -

1'.14" wi .... -.n val. oj It.I'''- V .. ~ton I. • .n. 
-.l.,.,...tn coa ... of beny ... 4Uf_t ptlI""" •••• l1l'i'" 
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l'aId.e 21 .tf .. cd ......... _ aDII period .. 

--.,lial - ol ...... 1n oonteot I)' "'q. 
01eenaia " OIl _, .............. 

~ __ .•••••• _._ .... _ •••• __ . ____ ~ ____ m._ •••• _______ ._. __ ... 
~ .... period~ ........ after fl ..... 1 .. 

, 

81. t'natr ... 
••• ..It • • 7 ... -.-.... -....... --... -----.......... --.... -----~--.... 

1 000 lJ.1O 17.11 lJ.31 
2 001 1 •• 1t 11.10 14.01 
3 Ot. 12.N 11.41 12.11 

• 010 11.31 18.'1 13.74 
J 011 12.N l'.IJ 14.'1 

• 012 12.1' 1'.01 13.16 ., 020 12.'2 19.10 14.0'7 

• 021 14.2' 18.14 14.05 

• 021 12 ••• 16.17 11.1' 
10 100 1'.00 l'.M 10.11 
11 181 1 .... 18.25 12.91 
12 102 1 •••• 11.8'7 11.01 
lJ 110 11.11 11.3. 11.2' 
14 111 11.0. 11.1, 12 •• ' 
11 112 1'7.11 10." 10.a 
1. lao 11.11 11.S1 14.H 
1., 111 1'." 10.20 10.0J 
1. III 1 .... 11.21 1'.7' 
I. 208 lJ •• 17 ••• 1'.01 
20 HI 1 •• R 11." 11.0' 
II •• 17 •• 11.32 14.J8 
22 21. 11.1' 17.51 11.10 
II III 11.U 18.IJ 11.21 
24 211 11.1' 15.1.1 11.7' 
II 220 11.2' 11.99 11.4. 
a. 221 l'.N 11.04 10.'2 
21 au l'.N 15.18 12.14 

.....-----..... -... ----_ ...... _... . ..... -..... --.... _.. -.. ~ .. -.. ---



I'ule a. af._ ..... u-o.en aacI peri.e4 of 

....1 ... _ .-ri._ ... "'eonaiD 

... eM ef Jr.Mtny. 

-..,. 
~--------------............. -.-----.-------.. -.. -----.--
'trea ..... ~ of _, ....... fne .. aia 

Vnllp II p K Olear •• iD .. ...,. ........ _----.-.................. ~---,.--........ _ .............. --
·0 2.t7 0.21J 1.S1 14.M 

III a.1t 0.2t2 1.51 1 .... 9 

112 2.t7 O.ISI 1.57 14.'1 
., un •• 8S a • • • 
Po 2.41 o.Zt, 1.061 1".81 
P1 

2.32 0.251 1.53 1".48 

Pa 2.58 0.2. 1.66 14.50 ., _ ... as HS 'i; II • 

lto I." 0.2tl 1.52 14.'" 

~ 1 •• 1 o.a" 1.55 14.4.1 

112 2.50 o.a .. 1.60 14.58 ., ..• •• US B. .. . 
C;.I). (o.H) IN' 
COIIpUiag levela N. liS 0.095 II. 
of .,p.l:. 
ps .... 
.. IIOrrtba aft ... 2.6' 0.24. 1.73 15.04 fl ......... 
6 .... __ after 

2.te 0 ... 1.N l'.Ot flowering 
, ........ after a.ss 0.120 1.07 12.'5 

flow .. _ 

• M • •• Ug aig a.t.v 
C.D. (O.OS) -~ •• 0.011 O.OtS 1.1' cQlIIpUiDg periOd • 

.......... •• T._ ....... ________ ~ •••• II •••• __ .. __ ' ........ ......., .......................... 
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Vfte ••• _u-.loa11J' dgaUiean.. In~. the ol .. naia 

con_ .... _ .ll\CfftU4l4 vJ:_ iftt,maaetng .. r1048 of saaap11ng 

tlpto six .m:luI aftu 8owuino. 

~ varying l.evela of UuageD.t pboapboc-u ... 

po" •• !_ did not e1gaU~lJ' intl __ ~. el_ruiD 

eon_ •• of pepper:. ftle ~an1cma "'.e. _be 141ft1. 

of I'd.~ phoapMcu a .. PI .... 1- UId perioda o. 

a.-pliD9 ........ , .. Ui.e.-. 



DISCUSSION 



8XIC1IUI0il 

,. __ ... __ .... ,.. peppu plant. of • DC 

.enll1Mr viall.'. __ ... ~ ReHUcb 8""Oft • 

• aanlJ'OQl' an .de ... ~ the 0.1",'_ of .18.. .Utpl ... 

2 .... --.1 .. "era anal ..... wittl • yi_ .... len \he t.1._ 

.n niMllll. a. '01 ..... a. .... , • .as4 to ~ .. 

period. .f Mllplin;. SinGe ........ U'.u .... .1_ ita .. .. 

........ ... .... 4 011 .......... cd nl.'ionab1p ....... . 

1'1ale1 _4 ..... 1eI* 0011 .... cd tbe _1_ .. at 41 ....... 

.... loc1a, tbe J'H14 cl.ta oou ......... -'_daM _ .... 

....... .... U'Gb ... 1 ..... .......,...., haft .......... '-' ... 

• he ..... oJ.ng ........ . 

ua.. -.be .tten of fen.U ...... applJ.a •• 1oa ...... 

,.M14 of ....... ,. tbe _ill ...... ...,. .... 1IA4u _be 

...... '-t. -.lllh1Hd ......... _ron nau ............ . 

....... ...... 18 ROt wi_1ft __ JMII'Y .... of '" pnae • 

....... '1 ....... __ .......... . 

...... """'101 .f 1'" eM"'" .. &2,,&. 4IM",I. 
0.. of ... pJeoUwa o ...... p&'UfID. iIlft ....... t.Soa 

w" .0 aeleet aD " ..... leaf ,.. foliar cU.agn ..... 1a "UU • 

• 0 a1 ........ pJlQaphona alld.......... J'o~ tnt. ........ . 

... 1 •• .,.. •• lftJ.t.iIag laenl ........... n4 _4 .... fk8t 

..... uaJ.I"CI ... tGliftb l .. ft ..... aol1eoMd ... ....-ely 

_alIlng ,he ~.n t.1lr ____ led .. leaf ....... 1. 
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....... Hl.n100 ot .. .....x 1_f. tme lollovJ.D; 

at.r.t.butea ef an. ideal ... flec\ aft lIep. in Ja1nd. 

(1) M Iu ...... ib1. __ IlRrieDt ~ge ot the 

1t1d .. 1114 COC'ftla-' vi'ttl the Ji.e14 of ~. o.np. 

(2) '!be n.l__ ebould C:Oft~ ftfflo1ent aIIOum: of ~ 

llaU'i._ el~t for 1u -..y ~a • .t.on. 

(J) ftae ... l~ aboulc! nepoDC! ... .,.1no lwe18 of -­

.~'.nt elemen. aupplie4. 

,.) !be • .-pllc.o errol" about4 be ~ Uwl~ ....... 

illlllex led abOule! belong to tbe plateau.. .f ... 

cw:ve wbeft ~e nuU'teat pere"~S9. of the 1_ la 

• .I.otCed &,&"'t. led posi.lou. 

~. " Is nt.b4a1" 41ffloul. e .... 811 __ ...... 

nqu.i..I' ....... of aft .... al nl1ec:t .... paniGNl ... Nt of 

eon41.1ou .ad. "- , .... a ••• _a....,. '0 ... ..ue 
b ...... __ 1_81 .... 1 ............ iJM4. 

I. vas .~ 'ba'l u. .... ll)9 ate •• lags.f aiuev-. 
pboapbOna and po .... .t._ wen tinnlJ' nfl~ lD .. 1.'119 

_ ..... nth.1OM of l_t Ill....... leaf phoaphona and. leaf 
~ 

De a1~.a pUOea_ i.a l •• f c1eeftaM4 v," ....... _ 
ag. of led wl~ ..... ..a..a -1Dt "1"t.4 I .... a.ll .. I." 

.r ........ '_ •• '&lie fU. ... J...- 14tef ....... lvel~. .. 

dUf ....... ill n.l_ngu ~ of leaf vi .... ., ..... 

,..J. ...... wen .ou4 ......... '"&ee11,. .1pd~ 

......... (1169) al .. t'.~ aIp" • .uaa. peaiUeftu, 4iU ...... 



V, ...... ....,. w _u.pa ......... Jaitbut MiDI 1a .. 

,. ..... _ ._ ... lee' .... "". aiu.pa .. a .... of .. 

1 ... fall_ h .... Id' .... .&piU ........ U_ive CUftlaU. 

v.i*h ~J.elo. ir ...... n..t. .... __ 1 __ ".J."__ Aa ........ 

... UBI_._ of 1 .................... ai"-9-

~ ...... Giff .... , ~ ... 1 • .1 .... "v .. _ ...... 
.,.. ..., ................ led pN1Uou .... """'''J.oaJ.l,. 

.".a ......... The ..... &1_ .1- 8 2 ....... 0. (1.1 ... ) ... 

aqau1...u,. ILL9h ................ vel_ ao~~ _ 

Do aid .,. level. (J.Ol".). 

All ill ................ _a'I.1 ........ ot 

pMapbon .... lIeU ... ill .......... _ ..... l .. C _ .... 

pngnaaiftly ...... sed ri~ ....... a1ftf,J ......... of 1 ... 

po.iU.... fta pllo~ ..... oJ .. tun _an 

1'" v .. 8qauiaaMl,. ~.I' "IV. .... Yel_ of 0.1 •• 

..... ..... ..... l •• f ,,'til 0.11.. ,..n 18 ... , •• .1.1 ...... 

... ..... h 1...... DI1f.... (1,..) _\ll4 not: DOUce .... 

tif ........ 1Il tIM 0011 .. _ 01 ....... .r:u 1n lea .... of 

81 

4U ......... 'Uou. ' ................... 00 ........ v ....... 

,. be .n I.a t;be ,. ........... leaf. I'he pbOalpbona 

........... of 1.ea ............... ." .... laenuiDg 1...u •• 

........ 1118 appl,........ I'M pta ......... ____ .f .. '". 

-.tv. led .... bl' ... a.i.gnUiftaC ptMJ.Uve .. ft4l1a'1cNa 

wi'" o ..... Uv. 1'1 .. 14 of lWIPPU (# ..... 3**.) • 
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ai.t 1 ... hal .......... pM........ __ Illg1Iu\ 

perc •• '_ 4tf .......... (1 .... .0 ......... " .. ia ......... 

• _ .. leaf wta1eb .... , • ....u.)' enppecl .... _.... C1 •• ., 

......... _ .'.a'.' ... _..- ......... lew1. 'I" 

....... _ ........ ,_ ... Mat ........... wl'" laoftuiftg 

left1. ot ........ _ ... u.eau.. ~_ o. led 

.,..1.J..... MGU'4I.at......... (1M.) ........ .. 

......... 1Idl •••• of led __ ...... 1_ ill l .. f. fte 

,....J. ___ t of Wle f1nt ....... led ... a1tl ...... 

• "aU ...... ,. .... 1 .. _an1_'- witla ...a..1 .. J' ....... 

(r - 0.111*.) • 

..... ........... ,_ ...... _DClwte tbd the f1.lft 

.... leafu ................ l ................. .. 

f.liu UepNu .ia .. pt .... ia nlatlon .. at ....... , ............. 

... .. '_i ....... f .... ~. 

~ ... f !!M!! - 1!£!!4 of !ft!!M t.! tel ..... .......... 
-.1,. p .... -" ill .. 'Ule '.9.11 • IS ... 

.......... V ........ uan tile .... ifNI of .... 1la; aigaUichuldJ' 

iafl ....... "' ............. _ of 1 .. ,. Leaf • .-pl_ 

eoll ... _ .... IAg .... ,un ,..u. 01 .... 1 __ •• &-.4 

... l."ftl)' llitb __ t of .............. ~ ........... .. 

•• Mia .... -.xi_ ¥alae .......... .,..104. a. Ill .... . 

00 ................ 4ecI1iDe4 till we ...... eft .. GubJ.ag 

(4th pel:.l.o4) aa4 tAu 1 .......... _ .... 5th .... 104 a4 ..... 
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.... leot.e4 ill .............. 1 •• 1 col1 ..... cl_ia9 __ 

••• 0l1li .... 104 of .atIIIpliDg -.II' JtrieI' .. 'lubing. M • ...u._. tIM ............... , of le .... ~ .... 1 .. of 

.... 1 ....... w11 ......... ia ......... nth .. 1.-..1a 

.f applioa ..... . 

.. ............. _.ne1a.ioa ... ~ ___ ... 

J'1elcl ... aiueg ____ .. leal ., UIi ... _ pui ... of 

.... 111lf. 

8' __ ai9aUiGa. eocn1aU_ .... naI:t1Ub_ 

bdW_ ............. 00 ....... led 4v.t.ag tUfi ...... 

......... ef J'ie14 it 18 ........ iJa1 ... eel ... tta •• n 

.... , ......... Oft ~ _i .... iota ............ ~ ....... pedo4 

appear ... be ........... _ ....... lbg .1aoe ._ ..... . 

pu1 .......... _ .. lenl of app1io.t1oa 01 at ....... .. 

..... .. ... ill .... .: ............. tbd .. "bel' .. rl ... . 

_~ ... the .................. of ....... _ .... pl_ 

•• __ ..... of flub1ag. ft will .. i6ta1 w eli ...... __ 

ai ....... "'''t.te oJ th. pl ....... tlWl1l1ng ...... ~ .. 

.. l .... U ... fenUiMn _ .................... ft. .... , .. 

... ..... u.ed wltil irhtt .......... eul,. 1IOft_ ........ . 
.".. ................. ill ~a)tl. 11 .)awed ..... .. 

............ ..... _ .f .......... 1 •• at ........ ... 

........ .... 1oda ••• nl •• 1Ye1,. 1w ....... ............. 

... dull,. ........ il,._ vl_ .............. .ta .... ie4 ........ . 
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.... _i_ ., I _ttl ..... flush'ng (, ... per1od) and 

............. i:be pb08phona cooteR .1"h~y 4eoll..... 1n 

auIte ...... .. rl..... I~ 18 likely ~.. tile lnere... ia •• 

eont .. , of pbeapbona "1~ the OD .. t of flwtb1D9 1. 4ue to 

,be incrnuecl ••• of plaoap ...... fna aoU after ~ ........ 

of ____ en a' .. flW1biDo 1IAallJ' GO • .,.. ea-

'he ,.... .... of ralna. '!be ~,...u 'norM .. 1D "'e 

pboapbon.a con_ftt. of l .. f ahu ... Ill&lll'l.lD9 J.a 1;benlon 

1ftcU.ca1l'" of • perlad of. aftl .. pIIoapbena aHoQ1ltoa 

ayncUoais.iD.9 "1~ t.he &.'r1.b\nioa 0' .. 1ft OVa&" ~8 41 ....... . 

pu-loda 01 _pl1ag • .1'1.. la _ ..... of aI. ...... co .... . 

of led* .. 1AonaHd .... of at .................... -

".104 .iDee ,. " •• ~ ..... linl puie4 .~ tbe pel"ie4 

o. f .... Uiau 0P11oa'1oa. ..,. ia ~ _. of paoaplto ..... 

... 1 ...... "11:1\ -.be i ......... pu1 ... of .... 11119 .... 

flUb1aQ ... gn4taal and • __ .t.a._ '111 .he ,.... period 

probably due to the fa01: that soU. WUe able w Pl'Ovu. • 

• 'ead,J' ....,11' .. pl.- ........... , ... f ... per104 of fertilizer 

app11a.UOft. DIItI.Ud (1M') also o1:tHn'ed • 9ft41la1 J.acftteae 

in "'. ooraMlat of phoapharaa fftNa '-he period of fl ... riAI .. 

lD.~. _btl pboa~ QCJ~_t of the 18af .. 

v!uy1D9 perlGda of aazaplJ..o.g 1nt:naaed wi_it the level of 

eppl1ceUon. 

The ptao.pborus COrrMn' of leaf di4 DOt eort'ela'. ,,1.at 

the ourr~ !,1alc! of pepp_ Ln-eapeft1ve of l1be per10d of 
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... 1'- 11.1 • .,.. ........ nl •• '.ublp _"'_ ... 

.. ; ....... J'W4 ... pia ............. of led ...... 

ut .... pu1eb la __ I ..... " 1. ___ • the 

.... f ........ 01 .ft'el."'- .... ith perloil aad .,~? .... 1 .. 

..... ........ '-11' .1ga" ........ '" lew1. 

__ ............ hJIItl.e II ......,. ..... , ... weaenl. 

,.. ... 1_ ...... 01 leaf ~ w,_ J.aenaalag .-1oc1 

.f .-pl.Ia.iJ .... Ith put04 ... 4ee1111e4 tIlenafttt.c'. ... 

b1p acIC~ •• 1.D cd ,.....,_ ... - pel'104 ~ _ ..... 

,be iacna ........ • f ......... appU.e4 to tiM .. 11 clubt 

tile .... 104 beW ••• - eat .- .... 1.lag. M la ......... 

"''''iaI .. , •• of ........... after ftUll1ag -I' .. 

.......... ,. th. 1 ........ a'. 01 ~_ .f ~ 

.0 .... 1_ .0 ... _ .. led of iat'ial ... lia9>_.w.I •• ~. 

RUle. PftINa)alJ' .. W __ .... Ga' pwtb of •• pl.-

4vlD; t'bJ.a .. 1M ... ....,. 1 .............. the per'" • ......,. ... 
.. 11M 4cF 1IIMIl1 of idle yeu. ., .......... 1viag bI.gb lew.l • 

• f ............ 1 .... "_ .... ' •• 4 Idtb ...... of VWt .vie, 

D ~ lea". •• 

1M dM11ae ill ... __ of ...... 1_ ... 1 ........ 

tIM .- .... .t.04 ....... M7 ...... ,. vJ.~eval of tne 01_, 

........ led ,'-- .. 'abe ........ 1a9 1I'IeIT...... fte ..... _ 

....... " .... ill ill CIOd .... _ vital ... ..,.ft .f Dell ..... (INt' 
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... ~ ........... t. _ ... waUe .ip1 • .s.oaR1,. 

..... e.i"itil .................... __ ..... of fdl .1 __ .t.ag. 

!b. fw __ ........ 108 ..... w _ ......... 

tbe peI'..... j__ Pl"io&" to f1\18hiAG i.e the ._ ""ald.. ... 
•• til. 0011.-1_ of leaf .Mapl. f.~ foliar 41qaoe1a, OIl 

.be .nunda ttl., 
(1) ......... 1 ... 11 .... 4vlag til ... perioc:t ,. ~ 

... -.i.1ft _ .. pl1e.d.oa ... dUt __ t 

1..-18 01 Q, ....... 
(I) fte pna •• i_ CIOAUa' .f __ led 0011 ..... clU"1ag 

....... io4 ."u.u..ad.,. ....... laMd vith yield. 

(I) Gal,. if the .. d ........ ,. 4I'_iM4 dV1ag 

~ puled, "will ...... w. • ., n.pplJ' •• 

fenl1u.... 1n UM, ~a1e""" witll idl. oaa _ 
_ __ •• n .0 ••••• 

C,) ,. b .. _Ual ........... 1,. Cd aan.au ., 
.. ylDa ..-..14 be ....... u.. vb_ the ,.la_ 

U ........ ,_ I •• alct. .. pl ...... f ..... rat • 

• '-1 .... _ wi. the aplJlJe ialUa,'en. I'bU .,111 

lie po •• w. •• _ ... 08 foliar: ........ da. only 1f th. 

lIllU'ieat level of .ne y1ae ,. __ •• ad. p ....... 

..,De 1a.t..1a,1o ... 



''*'''''''' It ""lIE'. _MIl ... ftMMAw M 
AU"",, .... Ie ...... HAI •• -' _ ptdo4 •• 

•• ,11. M4 HI ...... . 

..... _ ........ bPi •• , ____ logical ........... 

... JdoMgiGal • ...uou •• 1ft tinJaft _,... o' .... 
pe.n1_ ..... , •• au ........ tbe ..... cd ....... YlM. 

fteJ' an ........................... , tni • ..., 

...... (1 ...... 1.) • ...-....... ...s ........ MMh 

(CIa ... ,. ... Pill ... , ltao) • .. ... , .... Mia ...., all .... 

41't...... .boOS. .... __ ,... j.~ tlwir II1I1t.111<ty in .u_ .... lag ... the pneen_ .. ~ • 

8 -d 

.. tiavJlMdl_ ot al.u.g_ la ... U ........... 

1.00 ...... "' ....... ftlu .. a.,I" JII4Mat y&1 ... 

'OlZ' ai'b'Ogea ............ ill .... "" ...... wIail. __ 

thi' Mui.Dg 1 ..... al. contaiDe4 til. 1..... .... lleat ..... 

...... .... i4NDd .~ th. MIt ponton .f tile ..... ..... 

1 .... ia............. ,.. theJ' 40 an pncb.oe tni'1ag 

........... 8piJlea ... ,. ......... ~. ft1'~_ coa .... .I.a 

_ ... r.au al.i1re tbe ..... u .... Dab •• ""iota pnclwoe 

ap1JrN 1Ja ... ail of .....,. _ 1.d. Ill .... 1 .. , ...... , 

... v.ulNa ....... f 01'-"9_ Jato apu.. IdQht. haw n..sul' 

.... pl- .. ~. Mn7 ......... , 00 .............. .... 

.... 104 .f ...... 1ag. ...... ........ , .... 111' ~. 

crenaJA 01 ........ ' •• 11' 110ft _u ot .... u.gea .. ......... 

t. fnJ.t.1ag lM'aIlcbea. 2be" aboeU ~.t. ... I.e ... _ .... 



et 81"_ ............ other ft. poni_ ...... 

fru,iag la"ual., .u.. ,. aa.... ataiM4 a bUlly 

.J aiueg_ ia 1-. ., __ 

DIe eli ..... 14M11a .. .... 1.1 ....... 001114 ... 

J.atl_DCe ~ ,.......... ........ _ ........ 4111 __ 

n_ ponJ._ .l141ecI. 'ftNa .... "al1e4" Mrn .. . 

... fleet of matu:'1erail 1ewt1a of .... plan. Alao ...... _,.i.e ... 
coft"e1a"loIa ... o~ ...... Field .. 4 at .......... , 

.f cU.t ... t. ~. 01 ..... _u4le4. 

PaUly high. .. 1_ of pbMpbona 00 ...... an leal 

il'1 ... 41f ....... n. poniou 01 pepper ya.. ... ....... 

t. i •• 1 ..... aDd .. ,... M alna4r .. 1 ..... ill til. _ 

of aJ. ....... .u ~ .... tala. eUi. ......... 11K. ~ 

, ..... GOlIta'''' tbe hi9he- ............ of .............. tile 

"OJ» ~ th." ... fu1, .................... fte'ft hi9hen 

ftl_ o ........ na in the .i .... '011 ... bf the ..... "" 

...... fte !nit bearing la'_d ng1 __ r:.d "be 1 .... ill 

phoapboI'U aonUD". 

M .f.D ........ e. ai....... .... dJ.1'ena" leYttl •• f 

phoapbe&'U GOUld ... , .t.Jdl __ ............. n ....... " •• 

sMa pontou ...... ne4. A bI4b ........ ecmrel .. .... 

( .. • 0.602) ...... eJtli-'& ___ tab. pb .......... GO .... 

in run .... hoo1: aad tile yield ~ ..... .t.ag 1980-81. 

ftu ........... r eboot ........... be the .... u ••• te .. 

...... _ ~ ........... na'_ of Ute Yiae. 



9u 

, .......... iIII1.-....& .................... _ ... -

.J ..... '_ ...... ae.tlJ' .... i ... vi ...... __ ., 

............. Mag ........ ""J.IIh _, .............. 'YdJ' 

1 __ ftl_. 
",.. .-.lia9 •• -_ ... daDe .. t ........ a"-

fl .... 1D; of tba viae ............... wi. the ea1. ....... , 

.f !iiIU':dea la ap"" ........ 111 .. ..u .f ....,. nw led 

.f l.~ ........ Ae. nnl' .... lag "",U put ...... 
t. 

....a' .. CIIOIlMIl' of ... r plea, pana woul4 ..... __ 

aoIdl' ........ Int' ~ lat.ua1a ia ........ 81II'P1r 
"'u -.1 ___ to .......... 1 ............ . 

AI9lioa''''' .f tiff .... , 1...-1 • • f ..... ,_ ta .... 

J.afl ... _ '" ....... i.i ___ ,. ...... ____ .f 4Ufenn 

''''' cd ... _wUe4. • ...... iean ....-.l.'loa ...a.a ... 
....w. .............. ~ ...... '_ ........ f .... M ~4. 

ftu ...... pen"-a .ailed ......... tM4 , ..... f 

.... , ... leftla of -.be pi .... 

1A.IVQ!ItI'. Ie "',,., _ ....... A. Aa '1101 

II &1& • ..,.. • ltD .. of _'All ... a,· ... _ •. 
fte nAl' • ........a.e4 ..... al"'I,_ ... __ ... 

b ........ tile ...... tea wI. •• _ ya1_ .f I..... ~ .... 
al ......... en fow.ra4 '0 ......... , ..... iaefta ..... 

pwiotll .f .... 1..... .., ...... ft.'i .. MallJ' ...... UI. .... 

Ita. 41f' .. , leYe1. of Ill ........... l.oye4 ill the •• nil .... 

, .. Jo81 ..-.14 .. idl __ .... ,'"- ........ f ...... iea. 
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.. d9aUica' ... n1au.n " .. enab1laM4 beWeea pel. 

aad Ai ...... _ ... _ oll:lefty. 

'Ibe ped.oda of ....,. ..... 1 .. lt1 .... 17 iafl ..... 

~. pM ............. f ... ......,. 1da.t.eh .......... ..-

• ___ aft'.ft fl.eriJlg to ... __ aa. 11 ___ 

aa4 ... ......... TbJ.a ...... f ..,1& ..... 1a u.-" 
.iaUu w ~, 01 pM""_ .ad .1.....-. .at_ of __ 

MI"a'J'. M in tbe .... of alto"'_. the 41ff.~ 1 ... 1. 

o. pbo ....... couleS DO' iftflue1lOe .. pboapbone ......... . 

• be Hay. 

a. ped.e4 01 .... vi.y ••• .ne4 alpUlfIan lafl __ • 

.. ~ ...... '_ ...... o. ben7 at. .u ...... • t .. • 1........ De be.ny ___ i ..... _ ... __ eM 01 

...... u. aM ............ n ..... jiAal bunR. I'M 

tilf..:'" 1-.1. o. ph ........... lpUs..nl,. Wi ...... __ 

...... 1_ ... _. 01 MI'q. De hkt;1ftly hi9b GOA.- .f 

...... , ••• a1a _.a. .,.... 11 __ ", -I' be 4. _ tbe 

h1gb 4 __ .or 1mi. ~ 41IriD9 ......,. eDlUV"­

RiCh ia -.I •• 8 •• t.IUA ~iocI. 

Oltl'M&a .... 0# ~ M "11-_ .. MdH t& 

IIN1&. MIl .. _MSII-

2be fttNl.. ........ 1D 'aawt II • » aacl the 

.-11' .... 01 .an- la .AJlM'ld.b VIII ~ _. -. 

fI1NIll_ ot ....... 18 1afl ...... bJ' .... .t.o4a of ....,1_. 
I. 18 _lJII4 ..... idle ~ ......... 1D v .. _ .. __ .. 
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• .t.x 1ROft~ afta&" flowering wb.1ch d1d DOt'. 41ffer a1qaJ.!1canUy 

with that at four month after flowering. But. the percen1:_ 

of oleorea1D at. harves' WU 81gD.1ficantly low a. compaJ:'$d W 

that of 4th and ,'" _Dtb aftu flowerJ.ng. 

The results also ~aled that the levels of attrogen. 

phosphorus and pOt.a.siwa and their int.eract1on had no 

a19n1f1c:ant influence _ the oleore.1n content of pepper. 

It is probable that ~. syntbea1. of the components of 

oleoresin is not Significantly governed by the leveln of 

these nutrients available in the plant tissue. 



SUMMARY 



................... " ................ .. 
__ .... _ ............. ~.,... (CannanQre'Qt.) 

..................... 1 ..... of __ ..... a.. ... 
uau ....,. .. tiel. ...... , ............. __ ,m ... 
1d41 ...... I' .............. a ............ CI ........ .. 

.. 1.:1 ............ I 1Awe& .... ., ___ (10.100 ... 

'II , ~) ...... ., ... _ , ... 100. '10 , .,'~) 

... ,.._ .... CIt._.I .... ~ • 

.. ... .. ....... _ .. __ '-C ia nleUoa 

,. 1 ... ,..,. ....... le1lW ••• _., •• tile ...... a.. .... ttl 
tni' ....... letWeb _ •• 1 ...... __ ....... , .... .. 

hllJ' • __ 1.., ............... ..,. __ ..u. .. .. 
...... 1,. ...... ,.,. .. .a ~ .... _ ........ . 
•• __ ...... -.11 ......... , ......... 1 .. , ...... tv 

.01 ...... , ..... a.a. a ... lea .. I"," ..... J.ed ..... .... 

'N ___ ... ,.. .................. pla' ___ 

via'''' _, ...... ' .. the .............. ,... ..... aIdI, • 

•• .u ... , 'D.' .. _ ...... ~- ............. ,. 
.................. _ .... gEI .................... _ 

......... ,.., .......... 1M ......... __ , _,,, .-

...... R.I ....... ft ........ ".1'_ d_ ... .. 

........ ...,... .... u ......................... ..,. 
&Idl_ ... lilt' ....... ......,.. .. .................. ,... 

_~IIte1 .. . 



(1) ftII .......... leal .J tnt_ ..... "'" 1 ....... . 

........... 1 ............. .ldUe ........... .. 

... ~ ............ ,.. ...... ia 1 ... 

--...slag M .... idlOM fA tile 1-.1 ....... 

............ 1' .. . 
(2) ., ...... __ .. oJ *' taU .... ....ua 

at.pU1oaa ... W .............. v1th ,..,4 

Un ••• , .... Mal ... l.lMa. 

(I) a&9 .... iMat PM"'" ........ ,- C .. • ....... ) 

_ .... , .......... tdle OIF Ildl .. ~14 ... 

.......................... 1 .... 

Ct' ...... , ___ .............. leaf .....adUlt .. 

.... " .......... ,_ ...... dMa Cz- • _.11' •• ) v1 • 

.... _ •• ,n," ,,"4 .. ,I.' ... . 
CI) ..... ___ ....... &alI .............. __ 1 ... 

Ie .................... l..a .... "'_ '01...,. 
~ ......... 11. ph ............... al_ .. 

J •••• 

C.) ........ J-- ...... 0 .... ...., o ......... ..... 

•• ........ ,,'1_ ............. ia _rae a.t. ...... ~ •• 

d 1eat __ "Dada .. to .. J.d. .... ia .. 1 ... 1 of 

................... or ............. f ..... pedoU. 

", ... _lwa ...... of 1M. _11 .... ,, __ .fen 

a. ..... ag ••• , .. ~F GNnl. .... v,''' .. 
r&eJA. 
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c.) ......... , ..................... .... 
.. , .......... _ ............... u ..... 
oJ •• ,I ................ 1 ............ 18 .t 

............... b ............. ... 

Ct) .............. ill .... 1wel oJ ...-liftU. of 

.......... _ ......... 1 ................ .... 

.......... ,_ ...... el ........ , .. cUt .. .... 

,,,. ... -- -, ..•. 
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..... r ,,1._ of. variA'tY.. PaJln1roor-l. of ~. DX 

f."!1ber 'trial _ina1De4 .. ~. P.pper .... arch nation, 

.anniyool". C_aDOre Di8Uicn "V_ 1Mtl--.4 for the 

collection of U ........ 1 •• .... r the .pn __ atucly dur1a9 

1911-81. '!be ...,.rPM, ... leU eu • .t.a a ,1 facnorial 

d •• 1911 1n a ran4oa1H4 ltlMlC a •• 19A., confeun41ng the effect 

of .. 2JC:2 totall •• 

III order to n~ _h.. be" l.af po.iUoa for 

follar di.gnosia, tha _*,u.e lea .. a of lrut. bear10g 

1 ••• ru •• en ..... re4 &oJa the YO\lftgen to the old.at, 

tak1n~ tn. young.... fully .. ~ l •• f •• the fira. an4 

~ay w .... collect.ad ........ e1y. Tbe .. n n..ltule ... soa 

for t.he co11..-1on .f leaf ~... for foliar 41a .... 1 • 

•• a al .. daDdu'41aed .y ""'U9 8 ... 1 •• of fira. _t ... . 

l •• f a't different ....... t ~ of ... vine. ~be 

atdtaD111',. of .1f'...... t.ype. 01 n_ o. "'. plant nch 

a ruDDer aboot. to. all_. fnJ;t beuimJ l.Mral aDd 

h.aft91ng' shoo't for 't1 ••• artU.,.a1. .a. also _ina.. hI' 

•• u4ylng the vari.t1oa. ia the oleore.1n con'ea't of berry 

a. tnflueneed by fertili..r ..-.1ea... ~. berri •• were 

.... 1.4 ., cUff.nnt navs • • t _tU'1q.. 

Th. firn .... \Ir. l.d .. __ r nfletRe4 vu1a'tloD 

1n the levels of app11c:ation of niU'0gen to the vine. 



A. idle pbo.phena ... ,. ..... 1._ eo •• e •• of ~he fi.l'n 

.. "ure leaf en~tAe4 .lgaiflaaa't po.ltJ.Ye _r ... 1_10n 

wi~b yield of pepper. 1. U ~ .... a •• D 1D4_ for 

foliar diapoaia 1a pepper 1D nla'tioa te l111:r0gell, 

pboapbena and po" ••• I. ... b •• f "be vine. 

The period ju. pd...- to flllah1n9 i. i:he _n 
auJ:tul_ ..... n for tit_ _llecrtt.. of l •• f ... 1.. 111---.,. 

for foliar dJ.agao."'. ....1nt .. hi. period. flh. fira't aa"'f­

le.f is .en.1tlve t~ 8ppl1 .. "1on for 4iff.r.n't lev.l. of j :\' 
II I, 

ai'tregen and its pouest_ .oat. ••••• "abl18be4 s1Gn1f1~ ~' 
i J 

po.itlve oerrela~ion vl~ yie14. 

'or ..... slng ~. pbo.pborua •• a'tu. of ~e vine. 

the ruaner shoot appeared to be a be*t.... tlaaue •• 1'. 

phosphorus conten.. enaD11ahed a high cl.,ne of correl •• ion 

w1'th yield. Aa c0apue4 to ~ ... type. of ..... 1m. 

high •• t content of po .... ,.. ... fCNn4 ia the frui. b4Mriat 

laterala. 

the ,..1'104. of ... .,1., .1gaifl.antly lnll.ea ... 

the pbo8pboru., pen ... i_ ... e1 ....... J.n con_.t. of 'the 

»erry. 'f'be1r con •• at. i ..... Nd ..... fou ito alx .oatil. 

aft.r flowering and 1men 4ec........ 'fhe ,r.4ecl ••••• f 

nl'tJ:OgeD. phoapherua aDd pet .... 1_ aDd _.u 1n.er.n1on 

failed to Lnflueac. the percellU,. of .l ...... in cont ... 

of p.pper. 
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