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I I'rRO DU Cf IO I 

01111"" ~~ l a pot, L.) o ...... lJ lao ..... .. 

e . poUll, 01' lapota 11 aa l.portaat fnH of tile troploal 

aDd I .. __ tl'oploal reglou of tile wOI'14 . !1l11 l'olatl Tel1 
-~-''''''''''1~''' 

el .. gl'lII01ng ITlrr •• paraUT. fr .. doa froa probl.1 b. o ...... 

of 1'" ellUaillUt, to • _140 rllllg8 of '011 oDd eU.,Uo 

ooallltl_, 1.- ooet of prellaoUca, Illgll utrlUu Tal ... 

anll pl'oo .. elDg ,aalU, of til. fNUe, 0"",,,, a larl' acreeg. 

la 'b. eooaat17. 

Dal'lllll 'be laat tbl'M 4 .. &4 .. , utl'lUca of 'r .. e 

bat .... ,tell a plate of o .. lt.rablt 1.ptr1:_0. la 0_'1'-

olal .... 1111'41". IaUul .. laneUlaU .. 11 .... lie. ocdlln" 

la ..... ral frill' 'I' .. e, .. ,eolallJ Cll'Cl'lle _4 4 .. 16u, .... 

frlllt. an4 leaf aaalJele bat II ... tanla, .. ~OIlU4e ... , 11171) 

for f.zalll ,tiea at eol ... Utio f . rtUla.1' r ........ daU_. 

!Il. f .... I1 ..... 'al U .. lI.hiall 'be Ile. of l.at _lJele .. 

tbe ae ... at tahzalalag n .... 'l'ltloaa1 re!llllr .... 'e at 

tl' .. e Ilat lie ... olearlJ ehh4 II, LIlDdeCal'4 ,1II~), aad 11. 

baa ,ola'14 011' '11.' 'l.af aaal,el. to b .. eIl OIl til. 

fllanloalag, ... lallaUIII 1 ...... at t n. o ... tral "lebor,'orlet
" 

.f ... tI'lUoa'. 
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70>' ttrl.. parpo •• , IIIlal,.h of tho loat, bud Oil 

.ppropri.te .8IIIplll1g •• th04 an4 1l1hrpr.taUol1 ot data 0&11 

b. atr ... l, Ileetlll. It Ilu been •• 11 reoogni •• 4 ill ditterel1t 

trlllt orop. tlld tile age of l eat Utoo end Tollng, li72) ; 

,oBitl ... of leaf 011 .hoot lhrat. !! .!!., li6S); llei r;llt at 

l.af tr ... grOllll4 lOYel end diet8ll0e trCll tile oeter \too 

... 4 81 te., 1951) I trui ttng pertol'lll8ll0. ot .nooh \ Barding 

!! .!!., li62) I time of J. . at • • "pling \ Li.Il, J.W71) ; tne 

root . t ooll ll.e4 Ua11l ~ ~., 1~76; Ollll., 1~66-67) eto • 

• &7 0""tr1b1lt. to tile Yar1aUoll ill IlIlUtUoa OOl1t ... t at 

til. 1 •• Y ••• 

Ia .441tloa to tbea. , .01J. tJ • • l TOWIll ... 4 too, 

111111) I .... _ lllL-IlA8&Br aad Gatfer, 11171) I .0U t.p.-

1'.'llre l Ta.at .!1 !!., 111111) .. 4 eap .. u. h Ugll' \ lao ... 

.!1.!!., a74), al •• att .. t tb. 0'1'1'" ooa'_' ot le ..... 

tb ..... 11 .. t .. llalq.. ill Ollllta baa aot --OIl 
., .. 4arU ... Jet. tni ••• ' ..... 1 ••• ",. a." t • • tll4y111& 

'b. leaf a.p .. Ui_ end 1110 re1.U.,. to 71.14 1a o ... llta. 

ltallp.Ul 1. t il ••• at o_.ralallJ r;r .... olllUYaJ' 

of obilta. tb .. afor., til. ,1' .... , iaYeatir;.Uoa ... omdu-

'ak.1l , •• tll" til ••• a •• ""J. .n~II&" ill &111.ra1 ooa, .. h1oa 

at JO&II.II leat •• 9le. ia ollUa OY. lEalip.tti .Ub til. 

fo11oo1", obJe.tiY ... 



1. oro deter.lne tile leaf level. of II, P aDd , WIder 

d1tferent leyel. of Boil IlPpJ.1oat101l of til ... 
el __ t8, 

2 . 'l!o .tl1d, til. aeaaonal Tflr1" t101l 1n leaf oontent of 

II, P aad , aad ita po .. 1bl. relation to til. 

bl01OCloal prooeeeea 1n tile trae., 

:5. 'rile relaUonanip betwe.n tne 8011 applloClUon 

... 4 leaf leTel. of tne IlIltrienta to tile total 

lield IIIld 

t. oro det .... ine tn. moat 8I11tallle period for leaf 

ane.lJ81a in oMit". 



CHAPT E RII 

R 1I: VI "'W 0' LIT R. ATU RE 

Aa.eslIIIlant of ttl. !IlltriUcmal atatuB of frUit 

treea i8 ot great importanoe for determining til. qunti t,)', 

.etbod and U •• of application of alneral !Illtr1ents for 

1.pron •• nt of ,)'181d and quill t1 of frl11'a. It 1a aleo 

balpfl11 1n prediotion of ttl. ,)'1e148 to re .... onable approx1-

.at1on. In fl'tllt 're .. 1n wtliOb t he la,j' ... t of atat18Uc&1 

f1el. triala pra.eata .Karal dlftlOlllU •• , l eaf ... alya18 

• .., t_ ...... 1'011&1118 pU. hr fart1li aaUon. 

\llJ'10b \ 18112) reY1 .... 'be wont .1IIalda'tng tlla 

pb,.101 .. 10al lIa.ia for tlla .... lopa_' af ne oOllOap' of 

orit10&1 &tr1ea1l a .. oeaU·at1on. SKaral plant part. baY. 

II ...... tll41e4 tor tbelr IItlllty .. indlOat .... of t h. 

utr1tiona1 .t.1Io of tb .. t1'· ... 

Bllrr \ liI511) ... d '". an 110 10'11 lIlteraod •• of 

at.a ... ell1h'l .. part to 88rY8 .. aD 1ndex. 

Ulricb \ lll~) fOllAd tbat 1n grap., ttl. p.t iol. 

w ... batter 1ndex of t l1a pot ... b atatl1. tllan ttl. leat 

II lad •• 



LlIlCJOlA anO BaMI't \ 1927 ) reooroleO tbat total 

,. OQIl1~1l' •• poro."t",o of fie." •• 1g1lt of t b. Wh ole trea 

of .", 1." .. ~. l"ollldeO, " ". 'lIl1h c .... ttlD\ \llrIMl&h OOlt 

tht T ... ." xt 'II ...... Il'" of • ln tbe l eaY .. . .. lilt. 4eO, 

"Ii'" the POI'O "lIt.,. ooapOlllUcm. or t be t re . . ... ye<7 . " Ob 
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10 •• nO 4~1'111& Cn • ...... er Remth. r e blq naarlJ ...... llal! 

or tilt wL"h1' .... .LIl • • , ~bey f0lln4 t bet 4I1rlq ald-_er , 

0".1' t\ .Lt 14 th. 11 of tb. t rea ... I.n Lt. fo.ll a&e. RlIIl&blJ 

' w"'I1Lr41 or tb' tl' e.'. 11 .al alloYe '&1'"","" 1!be ban of 

the 11''', " boYe an4 belo" groWl4. c .. ,&1.'" all"",' cae-third 

ot tbo '1'0.'. I. 'rb. WlllrWled tr ... h ......... or t baLr 

.o1ght 0A4 .oro of tbeir I aboY. gJ' ... 4. 

l11tl3a ~ 111&'1') ateou.LIlI: na leaf _4 .. 11 uslJaL. 

a. a ,;1114. to tho altros ... JIIItrUloa of a ple .-4 ,.a1t 
0_la404 that til .... lyete of lear a.pl ..... a so .... 

p140. I..'" belag the ••• , or ~ -'all.u_ La plaata. 

a_' worltO" ha.o tbally fl.o. oa the uat .... 1»11& of 

tlul 1IlI1'l'llll' otat ... la ... t t1'111' u_, 

B ..... er , the ooap .. LUOIl of ' bp leat Y3.l'1" nth 

1100 powltloa. J;oto sad Tak .. ll1h \ llIU) f ..... ,..u La 

.d ... a Ol'uago, I o_t ... t of leu ..... llL&lL'" LA '''a 

llPPOI' pill" of th~ oroWll, l • • • ot I.n ,lie aioW • pert ... 

Lat.ra041ato lA tb' lower par\. 

'I' 011 .11 oM. \ lIIa3) atllU" ,lie leana c 11_u 4 1& 

""" • ... All Ii.t trIAl tr ••• of ~ Jil'P"lflarl, , . 



4et .... la. tile i.atlll.no. ot tb,e l eaf poelt1Qn ln r egard to 

Ileigllt trtm tile grol.Ul4, oooit ion on t il. olloot end c,,"pas. 

4ireotlO1l on tbe oonteat or B, P , It, Ca, IIg. TIl.y r eported 

tb"t a ll po.ttlon. latlll"noed l eaf ctillposltlon or oa. or 

7 

.. ore e l emente at botb ..... gl1ng dat ••• Cbango. ln c,,",poeition 

tr ... .r 1.Ul. to Allgllst "ere ala 0 tnflllenced bf le .r poei t1 on. 

Mochizukl ..,.d Haada \ 1958) tOll!\d tll'it tbe 9tll and 

17th l ea'9'e . oa an. a,ppl e enoot na4 tn . nigneBt nitrogen 

oontent !lJld tbat t ne leaves be low the 13th. l ear , wlllell was 

tbe ellaU.st, repreaented tbe nitrogen statile or t he tr ee 

and tbo •• a bove it, tbe reoponse to ourrent applioation 

at nitrogen. On tn. oth er Iland, Urill and Cran.e \1~77) 

reponed tbat ln plataoblo, til. oomposltton ot l eafl et s 

414 not Utfer algn1ttoan.tly witll tbe1r position, loading 

til .. to ooaala4. t ~at tile leatlet •• ., be ... 04 inat."" or 
wbole lean. tor ... pUng. Clla4ba.!!~. \ li71) toud 

.1gn1t1 .... t 41tter.nc •• betw~.a til .... poaitt ... at le .. na 

at Sllava taken trOll ten aaoo ... lv. poaltlllD8. 

AS- 1. !Ill l.portllllt t actor att eoUII8 l.af ccapo

.itlon. Gopal.alU'labaa and Got.are \ 1~811) all .... ed tllat ln 

12 fear .ld .apod1l1 .. , the ago at le..t end date uf .sapling 

Ilad a proa_.d atteot on loat ocapooitlon. TtlB)' 0". to 

ttl. oOMla.lon ttlat a to 5 .. on,,1l old l eav • • from wlater 

f ...... b 00l11d be a rellable lad .... 



.... \ 111711) . h di.d tbe .priq U .. Oh or two .eqo 

.,..rl.U • • wnloll ohu"od • cI.o11 ... In tbo p.roellt~. ut loot 

Ill. tr ...... 41l r l llll tho fOUl' ....... fro the O ... eIlO ..... of 

f1l1.tI. OtlUh • .!! ~. \ 1II7:t) f 0llll4 1 .. tbe &"an olllUy 

All.h.bad II l\f 04 • • tho '. P ... <1 ~ 0 OIltOllt. 4eere ••• d and 

til. _II. O .... 4 ,. oOlltOllt. 11l0r .... 4 WI. th ab an •• at l eot 

&flo . 

a.n4t1 .... an4 Kar \ 11167) f0llll4 that tbe I COIlteot 

8 

r .... la.& bl~h at tho 1111 t1al "&fl .... 4 thereattar 400ro .. 04 

.1tll tho ... of tho .Iloote of .... brln. !n. , al.o polnted 

OI&t th.t both tho elrl . !ltt ' r ",,4 .. h e><b1b1ted an 111oOre .. 11111 

'r0ll4 .rtth til •• atliritl of .boote. P anel K 40011aed 1n tb!l1 r o_ .. 'raU"" .itb tho 1lU1r_o 111 ... of t ho whooU. J ..... 

... 4 'aJ'kw \ lIillO) f_4 • boUa. 111 th. I. P _4 I: a_tOllt 

ot ",. l_.,. •• .rt tb &flo 111 UIl8& •• T_ ad ~oo \ llI71ll 

';00 eDt T_ \ UI?II) dA h\bq aM ,.407 \ JlI7I) f ...... that 

til. ,; Cd'_' of loa.,. •• 4ecr ..... .rtth lalOr .... 1 .... of 

IUIIIO 1 •• .,. ••• 

IVII .. or, 1 •• .,.0. of tb ••• .• &fl. ala •• llOW •• 1ta 

"'. 1'1 HOD la tb. Dlau1_' c_t_t. WallM - .!! M' \ llIk •• 1 

fOlla4 'b. ' 8 •• tho ol4 10."'" o.Uan .. fl'ea a .1 .... .1.· 

.,,,1 ... 01 .1' .... tl' ••• hVlled .rtt • .,.art u _ 111 .... tri_t 

o""t • • ' ralllllq fr_ 1.81 to 2 .85 la tb . . ... of Il1UQ8-. 

0 . 0811 ,.0.1411 1a ph .. ,hor ..... " •••• !b.l ooaa1l&4o that 

,h .... l.u "".b.r .t 1 ... .,... t. 11 .... oled bao '0 b. 



•• t .... i ..... t .. ordor to ~tllls. the data OIl leaf .... 11.1 •. 

Chadha ~ Al. \lV7a) tOOllld tbat tb. a.pl •• la. y ytna 

tr_ 20 to DO leay • • 41d .. ot afhot leaf ooapoalUOIl dah. 

LillelaDd m4 Dr ..... l U42) f ..... d tbat tbe nrlatlou ln 

the P oOllh .. t of tile leaf .ere found b.t" . ... adlao ent poaob 

tree. aII4 a gr.ater yartabil1ty ....... oolated wltt> tbe 

tre •• baylDg tb. blgber analy.t • • the a .. eras. of 100 tree • 

• huo.d .atl.taotory agr.e~ont •• 

Tbere U generall, a dltteranoe in tbe Dlltrient 

o ""t .... t ot lea.,ea on trui ted and non lrui \ad .b oota . 

Wallao. an4 Z1~ \ UII~) reported tbat .. OIl fruited .1l0"U 

at aUN. tr ... had 16" .ore • 1n tb. lea .... tllan the 

trlllt ... abon •• Bardlne ~ ~. ,1>112) .lao toud .1ga1-

tlo ... t17 aor ........ t. of I, P aII4 It 1 .. ha"" on ........ fNihd 

. noot. at or ... tban OIl tb. truted .... Gapta \11172) 

r.pa1i ... 1_flo .. tlT Illsbar laYeJ.a ot I, P ..... I: 1 .. the 

1.aY •• at ._tlult ... bon. tbaa til ... ot tNU" .hon. 

I" a_a. 

Obadb • .!! ~. \ ~71) t ...... tIlat til. le ..... tron 

• __ tr .... tlDi .boot. of ga.". o_tat ••• Dora or I , P and I: 

tban 1 .. ., •• tr. tr~ltlag .boot •• 



IIl11b 'b. torUlbaU ... prosr""., leat aaapleo wore 

ooU ... t.4 trom throe 41tterent .""e. 111 Coorg , ae1eotlag 

'.0 as. IIrCM1P Grab .... d. at 1.5 ""d 10 yoan 111 oaeb at tile 

tr .... 'flley tlM1lld a trolld ot c,,",p , ratl"e ly b1gbor content 

ot P20ll' ~O ..... d •• as lloUced 1n all th. 0011 •• 111 tile 

10 

lea" •• of ncm-fruit b.ar1nll term1nals til"" 1n trlllt boarlag 

Oft" 1n l5 year old arabarde. Til ....... trend ..... cbaer ... d 

1n til. Oa •• of 10 year old orollnd. exo.pt tel' ~O in KIlrna4 

an4 PaOli 1n Soswar pet son •• • 

91 ngb and RaJ PIl t \ 1978) rep orle4. tbat 1n glla"a tn. 

pet .... 1"'" cOlltanta 1n 1.11 .... wore on peak before then 

IIronll ocaa.lUled aIld 4eol1ned gradllall,. .1 tb .. 4"""0 .... nt of 

gronb. J ·lJlIUr;r-'."Nar.Y aIld 11l1,.-AIlf llBt •• 1'0 report.4 to 

bo the ••• t .uttabl. pertod tor pot ..... l .... tlldy. 

0 ..... 111 tho dr, •• lg11ll, ... 11 and uora-lIIltrleat 

.t.tu ,., P, 11:, .. , aIld oal ot 1 ...... tra tlllU' 41ft ...... , 

Ironh 0,010. at ,_ bear11l& Yala01 .. oreag. tre ... 11. 

tollowed oY~r • two , ..... p.rto4 in florida by S.Un and 

R ... tber \ lJIlIO), .elooUng ncm-trlllt1llll teradnals ot gruwtb 

.11I1D tbey •• re 'llllto ,ouag, lIIarl<lng tb'" .1'h hga , aa4 

..... pI1ng tbe. at trolulIIlt 1ftteI'Yals tbereatter. In Ilea.rol, 

tb. broad trend. 111 leaf OQlPo.1t 1 oll .ore 111 agro .. eftt wlth 

tboa. ta\lll4 b1 pro"t OUB "orltera, bllt tllel •• re allOWll wltb 

gro .. t.r pr .. la1Oft aIld dBtu.l thaft h.re to tur., an4 additional 



11 

r .. it1o ~t 1 ...... ere 1Ildlo,,"4. !h. 4r1 •• lsh\ of l eane 

iller.aaoll r ap1dl". at tlrot aa elllarg_ ... t prooeed., &04 

"h.eaoetorth lnoreaae or 4eore ... ec.mewt\tl'\ depend.d on "b. 

growth aoUTlt1 of tile 'rea d oth.r t aot or •• All 0 ... 8\1-

'Ilellh a.aallred, wilen upre .. ed on t he baa1. of IliUlgr ... 

p.r !eat, abowed th. a ..... rao14 1ntlw< 1nto th. lear ae it 

U p .... ded t o lI"tU. a1&e. Som. oOJlat1tuellh tbon began to 

1I1grate DOlt of t he leat, othera r ema1ned !alrl,. oonatant . 

\l b.en. cx pree.ed a6 perc pntage of dry .attar, eaoh snowed 

charaoterlatlo tr ... d. 1n relatlOJl to age and tree growth 

taotora. til ordpr to . eollre repro.ellt tUn l .ar aaapl • • 

trUII IlOll-trll1UIl8 branan • • tl1e1 t el' tlta' leana S to 8 

aOJlth. olll wOll14 be tile beat. 

KaJl4l1awa 1IIl4 lor i lil7) tlll1lld tbat ditt.r ... t flll.b .. 

1a aaJl4ar1a .baw'" ya rlat10a0 11l reap.ot of their ooa,oolUOIl. 

Pboopboraa aa4 pot,..o1u .ere rloh 11l Sept_bar flllell followed 

b7 lila", lulJ .. 4 M"roh flll.he •• 

Sa1a1 .ad 11111&b i li?D) reported tbat th. ""tri.Il' 

oClllo.IlUot1 ... ill tb. 1 ...... ot "._ TlA •• l' rled at 41ft.rollt 

.tas •• of grewth. lutri.llt. like I, ~ aad ~ •• r. at h1gber 

1.Td 11l "r11, d.or .... d groduallJ lI,h 111ft., tball 1aer . .. ed 

_ala 11l 11l17-AII .,."d re.daed aear11 at ..... l OTd of 

S.p, ... bor. 4pplloat1D1l at If, P aad I hrU1U.re 1aere .. ed 



tile l."el of til ...... trloah b "'. l ea ..... Le ... le of 

I ... d It Ware blgh.r ~h ... tbat 1l0Uoat tar P. J.ppUoaUon 

of bigb.r 408_ of I aJld It baa a "dllAO, h d.or .... ~b. 
18",,1 of P 11l tbe loa" ••• 

orb. i eat oOllpoal tl OIl 1& 11lfluelloed " tbe root 

at tick. C • • . '4. aIld Itreaclor., \ l V75) at .. d1 ed til . al ... r a l 

o OD."ellt ot • Orlando' t Bllgeloa on a l a.en root stooke. Tbe 

b"el ot ·leat If. P es4 Ca. II« bllt no~ P w .. r elated to 

u 

root .took •• ug,..aUag a dltteronUBl ab.orptlon or libera l 

utrlOllte by root .took. 'rbe lOY. l at J appeared to be 

lDflu. ... o ... by root d1airlb .. UOIl. 'r re .. w1 tb b.p &ltt.Dal". 

root .y.t ... er . UIl • large Iluber of t ed.r I'oota D.'" 

"'e ... rt ..... bd b1gb lallf •• leaf It w ... 1gB1tlollAil, 

oorrel.,.d tUb deptb ot rooUag. 

S.l.llaIa .. d lar .. labes \ lI/77) repon.t .lplflo,..' 

Utt .... .., •• la "'. leaf oep.n'1_ ut liIatllga41 _.ag. _ 
.u Utt.rea' root .tao •• &a,'.' 11171) .... ".t appl' .. labl. 

Utt.r..., •• la n. l.af oc, .. ltl_ of t •• ".rlaU.. .t 

.1lII8' .. 'br .. P«7 _lITelO .... t .t .. kIl. !ba rabU_Ill, 

11 ..... 'b. _'I'1U •• ppUecl '0 tb' tree aJl4 1\0 att.o' 

OIl leaf •• , .. ltl_ .... t .... l84 liT ..... 1'.1 .ork ..... ItIIa&l' 

.!1-a!. ,U.,,) f .... til., • ..., .a«0 tre •• 0 ... 14 aMt tbelr 

... 1IrlU ... 1 re l dr .... t. trOll .... p .UllYl&1 .. 11 af ha,jab 

BY ... wile aeyer _ ... t •• 1 ..... &1 oe,oaltloa of 1 •• " •• of 

tr . ... WIlloh •• 1" Sl" .. r-c .. lar II", Ugbt to ... at tan 

,,, •• ~. aacllllU ......... t.rtlUa ........ aat a"ob 



UteI' .t8llelarcl1011lg tile lea" • • to bo •• pled aDd 

ttle tl.o o~ .... p11llg. tbo leaf ooapultlOll 10 relatocl to 

tile 1leU. 

POOlaell \ 11171) .Il""ecl tn.t tbo r ol aUOIl8lllp b.teeOll 

tile 1leld at applo tr ••• 8Ild leaf I o_hllt all"". a OOIl"U 

Oll"e "1 til t wo olearl, cllf~erOllt ZOA • •• del 'lolOllo, at 

1.8 - 2.1 peroOllt .... el OptlllUB at ~ .l _ 2.8 pero ent of 

III t rogan. 

Sl..,b aa4 ~pa.1 l1ll71) reporhcl tbat 11014 at 

saa". ~rlllt ,,"e 11l0r .... 4 .pto • pera .. t oOlloeJltraU .. o~ 

•• rtato at ' .... b UI4 II.,ca. tllta it 4 .. 1ill04. POolU'fO .a. b111l:a, aigaltio ... , oorrelatlOll •• ot~lOl .. ,. "er. t ...... 
:n..., 

tor ,loU ,,1t1l leat ~ o .. Uat. LJartbor po1&t.' Nt tbat 

'l.~t1. 1'011' ... 1 .. ~ •• UQIU ".1'0 tl"04 11",,0. ,leU 

at allaY. tl'lllt. ad I'&to at p .. _1_ a pp11a"tl_. 'til • 

... , p ... da.U.,o 1' .... tw , "ala .... 1.U te 1." pOl'o",' 

_ "'7 .a1,bt " .. h. 

'0 .. 18&1 .11 ..... ill leaf ... tn .. , a.,.a .01'. 
I'o.or". '" • ..., .allt." .. 4 bOp" "01'. 1'&10" abo"", .""-"14 

•• U ...... IIIIltneat •• tab.U" 1a tb. 111' ... 

~1. at lea.,.. ot ..... O'f. ~., '" .l'f1laD llyn) 

.11 .... tbat It P .. 4 , l ... ea "ar" b1s b .. , II . toro theenllS 

toll tar1as fl_er1as ... traU t ... attea. 



'r b. eft en ef ... . . pUe4 aat rle., _ tbo . ptak. 

ot .... tb.r aoplh4 _trieat baa II . ... t ll4104 "1 latorprotiq 

tile l eaf oaa, .. itlaa .. aa ta4u of " 9t ak' . 

CU .. , ~ 11166) .10 .. 41 e4 the effeot or • ddt ti .... 

n tb aa4 .Hbod dlea I, ca tb. o.,rq s r""th .. 4 JIIltrt, .. t 

•• ,_itl .. ..r 1_ &9,1. troo ... a . aa4y .0U. 't b, growt .. 

..r tre ...... "lIre . .. 4 Whea I . ... appU o' .Uh I. Leat I 

.... 4 loaf I retleote4 t orUU_.r tr.at me .. t •• Howeyer, l enla 

of IIotl1 • aa4 I •• re d"'lllat' BY .. wi. thOllt tertlUaer 

aPI1U.aU .... I S .phlt . . ... 'en'.'" to "ttol .. t leyol. 

"T I t enl1U.t1aa. Both .01 .... ar1lt, aa4 root .toelt Ild 

lapon ... t 1111111 .. oe IS l eaf o.p_ltl ... Blah rato or 

t.n1U •• dep" .... 4 !I'.wtll. 

Ilqla a4 _~pIl1l ~lII7') rep.rte. 1Ibat appUoaU .. 

~ot"'~ et _rla1le ., J,..pprHla_q 1 ........ I o_t_t ... 1.0" .... ' 

1IlIe • ..U.t 1. ,RaY. 1 ...... . 

__ .... , •• ~ 111ft) t ..... 1IIIat Ill, bew • ra'" 

la.ro .... t&'llU pr.u.U. a4 Ti.l. of 0.1Il_1. ooUlO. 

la _ ...... B1&II' a ppUoat1_ • __ •• 0._10 .00Uo. 

1.01' .... la "'" 0 ... 8PT 0&'0& "",,, .. 111 .. 110 1117 .... 

".la1l.' 11 •• " .. 11 ... 11 11. I ."UoaU_. laalau ,leU 

" •• p ..... 1 til • 1. 'Il&' •• oduysn ... attala" ., 

aoa q/b./,r. !b.e, tanllu p.late. 81lt nat ,be 'B.al1a' 

OI'&IlI. l a.e ... 1_ Tiel' r • • p ..... U I a' 16' &s!b'/yr., 



... er ... >'la.apple .... 4 '.leaol .. OJ'aII&. , .... _ula .. lhU 

-, 118 kIIba/,... L.at eaalpl •• nowe4 \ bu\ lao". a.e4 

.ppUoaU ..... e.dhd la tllsbor l oat I loIlt 1 ....... !' ea4 I: 

1..,&1 •• Iao .. oa.04 It . ppUoatl"" anow04 blsi> ... !' ana I: 

1_81 •• 

Salll1 UI4 SlDl!b \ 1Il715) tOWld tb t la 7_ l'laea, 

.pplloa l Oll of I, p ... a It t . .. tiU ..... laor .... d ttl. 1 .... 1 

ot th . .. IIlltrteata 1a lea ..... L. at l~l'.la of I and It .e ... blgb er th.BD tllat aot1o. 4 tor P. AppUO Btloa of 

h1 gll ... 40a •• of I ... 4 It bat a t""'_, to deor .... tb. 

1"'01 of /I 1a loeal'oa. 

J ..... aaa /lana .. \ 111110) tOl&A4 \ bat \b. appUoatlca 

of ,rl pl .... p ... pIloapllah aUsllU" lao ..... e4 tllo i ooa\ ... t 

ot 'ba 1 ...... ot Dr.ag., a4 tb •• ppUoa'1_ ot .. ton1-

U .... ar&oCl7 ........... til. ,n_l ... 0"'_ of 'Ile 

1 .. ,... I ... a"Uo. Uca ot Ulpl. MpH ~ .. ~a'. al •• 

1 ......... til. oallll ..... 4 ...... 1 ... oca',," .. , ........ .. 

'Il. ,"_1'" oca'''' of til. l_a •• 

"'."bIc to •• 'Ilea at 8"0"'a .. \ 11111), ...... 

1 •• , .. la la ... ." or .... l,r J •• 1a , .... 1 ... ,1ar14. 

o_'ala" .pp .. _1 •• '.l,r • I eat ~ It. 11Sb ... p.ro_h,. 

ot ......... " .... ith bla,re4 ri paalai! .aa 1 ... " 1 .... 1 • 

..... ..... 1.' .. wit" .. oaOlO.a p.U •• L .. a .. paro_'A«8 of 

It ... al ••• ea .. late' wl \Il ... a ..... , leU .... Illp~ 



p.ro"'8&e -., b. l .. dlreot~ ••••• la'"4 wHIl p.or "".allt, 
II ........ • t o .... ~~.at low Dalal .. 1.".1& • • 1111_ 40.11'.18 

...... te ot 1e.t oal011l_ •• ape.l .... aIld po\ ... l ... weI' •• et 

at 1.0J'. O.~ IIDd O.ll' ... . pentor. 1n lars or __ at. ot 

'h ... three .1 .... h half .... 10 be .. "",eral .. o4. !bol tll""er 

pol.te. OIlt ,".t la tile .ou. U.o4 , . .. pH ot 5.i t. 8.~ 

til. 4 •• 11'.4 le".l. ot ~tr1e .. t 111 t be 1""". •• all b • • ""trDUo4 

by .4~1l.t1118 tile ~"aIltl 10, Dt •• ppllo4 OIl tile baal. ot 101''' 

.lse 1ID4 by k . oplll8 tile •• ltaO r aU. i.'w .... lill ..,d :5.1. 

1"".!1~. \li5?) t .... 4 tb. t trill' ,le148 tr .. 

1.41,,14 .. &1 p101ia were .~ob .ora ".rldh ~b.., l eal o_p~ 

.1'10. of •• " .. 1& trill' ~ .. a.l.1\, t a.tor •• '11. 4ata _pbaata. 

,bat 1. til. plalln1 .. of orob&r4 up.r18 .. , •• tb. pr.dle 

"arl_UltJ ", \b. t.nan to II ••• aRI''' .b_14 lie a_. 
oa n. II .. U of n p1 .. up.le ••• w1\11 er .... 1 __ W 

." ....... , til., ba"" pre ... '" •• ul •• at .aror .. willA 

.1l .. 14 h llel,,.l 1 ..... 1""" tle14 u~.18 ... wi til n ••• 

aM .'Il ... , ...... ,.. 
Ball., ...... ~ lifO) ... pert" tIIa' 1'" .... 10 .. ' 

at n ........ of .110'" l.a", aa4 IIel .. waa .. ldl .. '. ot 

...... 4 te .. I 0. 'Il. pan of ._0 V .... !b., •• ..." .. 
,bat leat , ._,., ot 0.1016 aa4 ."oYe .. 4 leat It o .. Ua' 

at 1.10l' ... _elf. ,.rIa.,. ... pr .... , .. 1.".1& of llWll', 

• __ pu. t ... '" •••• l.e.'. la __ 0. 



Itllera ad Cll .... da .. at \ 111'78) &t114104 til ..... 011&1. 

"arla1;l .. In _0ro DIltrient 1.8 .. ea of ha .... of g"eY. 

IUId"r .- 01' two orop lnt-nat t1oe. Tile" "ot. d t llat tbe 

• omte"t .... more in "ew l..a .... til ... fully exp ... ded OIl ••• 

Ther .... aot e .. all differ ... a . 1" tota1 ... ~hlt. 4Ilal.ng til. 

l.1 

fl ... h Md "'ll'1atl OIl Wi thl" th. e ... th II 01; ..... t_o tr'ata' a.t •• 

p .... d It cOIlt ... t8 .er. a 1&o 1l1gllar 1" ne_ 1""".. tllan tIllly 

exp .... 4e. l_"ee. Tll a laer P 8Ild I: oOlltea.te _era lOll dllrlng 

h"elopaant \11." ... lIar) 8Ild at tlla eat ... rlt, \J8IlIluy) . 

Tbelr coat ... t w .. alao 1"" wllpre t wa orop. ware all"".d. 

AIIla. .!! !!. \ 1~ 16) allowed t llet oblltll pluta gratted 

_ Ray .... ll&1' a &1"" ,iel. 1l1gller til ... tile aae. proposate • 

• , lq.l'lll&. 'fll. 4a'a o .. pUa' of , ne 0 ...... 1&1;1 ... yle14 

1M1a. t. ,bat 'Ile appllOAtlO1l of ,8&1'1., laor ... 1ng .... of .8 a. of alU· ..... pIloapllora. .... p ..... l ...... ner._, 

sl"111& 1.1100 Ita at •• p ... It la til. 11_ ,ear of olllka 
amoL 

pah •• _ rq_i.aPplloaU- of 1 .Il00 Ita at ... It la 

'b ..... at Gao1;, plaaU ba'" 11"" Illiller p.14 _ •• are. 
'a all 'lraat ... t •• 

'atel •• a~_.ar .... -.r"a41a \ 111") IrPT.a1e4 tIlat 

tb. r.a .. 11. of tbe 'rOO. la41."h. til. 'r.ata. ,,' 

1 1,,111& • Ita at •• 11 Itl of ' eOIl .... Itl of 'a0 W .. l 

.1 .. tfluaU, b .. etlohl for ... d ... tl'l.lU prodllOtlOll of 

ollllta wild o.p'\1rt14 .UIl oner fartl11aer 'reata. "te '0 

an aazla •• an r"loll'U. 
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P.Ul aIl4 ..... adlter \ }iU) pr ...... h4 t il. dah CBl 

til. t l ... erlag, t1'l1lt .et ..,,4 t1'l11 t drop ot 18 y.ar 014 

.ap0411la tree., n. l:al1 patU. 'fll. U • • tria tlo ........ ~Il4 

.. erg .... oe to aIltlleela Wae U-M da,. •• h lllt Bet " ae Mall 

I. 22") wi til ".tllral poWaaUo ... 8Il4 tll. re Wa. "0 partllaa ... 

oarpl0 rrllu 4..,e lop .... t. AbOllt 9~ of t ile fl ......... ~Il4e 

d..,elop pd lIlto tl ... er., ~Ilt ot t h • • • 0Ill7 ~ .ot trill ta, 

of til. latter DIl1:l' l~ 4 ..... lop.4 an4 Were r eta1". 4 GIl ",. 

tr . ..... til a atllrtt,.. 'rlllt drop aUa1"K • a~la ... 10.-

41ate17 athr trot n t. 

'rile ... ~e rllY1ee brillg. OI1t t b. PaIlolt,. of 

lat_nOB ••• 1le4 tor ttle naa4ar4laaUoa of til. l.at 

UI!l,.l. teollalqae tar ........ at of ""trteat .tatll ..... 

It .... laU. to p ... t ........ of oll1k1l tr •••• 'r ile pr . ..... t 

.tll«7 .. _ ..... to oIIhl. tll18 lafoNaU_. 



o l! A J? T " R IU 

MAT E R I A L S AIID II E THODS 

>:sperlaent"l Slte. 

Til e .tl1dle ... ere I1ndel'\dk." at tllo 8ltperl •• ntal 

orohar4 ot tne lteg lDJlal lI'nit lleeearoll St ati on, 1I . l\ . Colles e 

ot Agrloillture, lanarl, In Gllj ..... t 8tate . lanar i 11 

.ltude4 OIl the o.an of tile Arablan Sea at an altUl1de of 

.IIU1lt U metre •• 110 ....... eea lwe1, latitu4e 20 0_57' lortll 

/IIl4 1llll!UIlde 7110_lIt' 1':.U. It II .. all equable ollaate, wl til 

all aYer ... aulaaa '.p.r.'llre rtUl/ll .. tria :17.800 to 29.800 

/IIl4 atala. '.perature rUl!l .. troa 11.8110 to 10.0"0 la 

.Il_ ... ad "i.t.r r ... peoUyeq •• n.erolllllloel t at. '''''"le''' 
tor th" oer1 04 lll77-?8 lieu,,", 11177 ,. Apr11 1II?8) are 

gly .. i. App .. 4lz 1. 

!II ... 1.1 lO to III, al U lOll, 1011 U 111 u4 111 h 

UO •• 4e,n) et ,lie u,enamal .lh .... al ... Uh4 .. 

lalalfllr "enio .naobrepte .. ltll til. alar 'a'..re. 'rIl. I, 

P .. 4 It utrleat oOlltoat of tile .011 nag • • troa O.OJ. 

t. O.OU", 0.000." to o.ooal' .. 4 0.0lD1' '0 o.ol1a" re.poo

Uy"l, l Dead .ad p.tel, li'O). "lIlon r.pre ••• t. tile 01lUu 

gI' OWL.. ar.a of 'b. real oa• 



ao 

!Ile experiment .",e laid IlIlt ln ralldca1ee4 block 

4 .. 18ft .. Ub tactorlal oOllOept. Tbero "ere two repl1oat lou 

tlaYlng , ... tree. per plot. Cb.U:1l greft. or 1'ar1et)' ~allp.1oU 

OD rAT ... \I!WlI!ar!\ ~~) 1'0010.100811: .oro planted 

1 .. tbe .,ear 11170. Tbe 4l0tanoe batw .... plaato ... 11.0 " 11.0 

.~r ••• !be experll1ental tre •• for t he 010114 .. ere at 

Ilnlto ... gr ... tl1 aIl4 .. l gollr. 

'I'be 'I1ree 1"'810 or III tragon, pbo.pl1 orlle and 

pct .. h .ere pllUUied to lnoreaoe in gra4e4 4oe •• w1'l1 ago , 

.tarUag .Ub 0, 411 aIl4 110 II. e .. ob ot I, P ... 4 I( por 'roe 

1n tb. t1re1l :rear .. ttb. tile B8IIlQ 1llanUt., of lner ..... t 880b. 

:reu apto 'l1e lOtl1 :rear. In tile 8tb y8tJZ \ 1111. :r""" or tile 

pl'."" .t.cIT), 'be leu18 .ere 0, HO ",,4 fIIO g. nUog_ 

... .,pU.4 in tbe ton of are .. ,. .. pIl ...... ill tile t ON 

r4 .p .. pIt"pIlate .... ,nail! 1n 'Il. to .. of •• l'1a'. of 

pat .. l1. til ... t-,111 .. re were aPpU.' 1. "'0 _,11'-, 

ball r4 U... 40... lIB lI'b • ., m, ... 'l1e rftalllllll 

lIall .. "'II Go'oller !i'7. 

trea",,'" 

til. 4"al18 of 'ran.ea' •• 1I1 .. U_ are slY-

1a '.lIla 1. 'Il •• p.I'1 ... h1 ,lat ••• re 1I'I'1&a'a4 0& til. 

toUow1as 4d .. briq tile .tll<l:r ,er1od. 

1. 11-&-77 ,. 2'-&-17 
I. 11-10-77 U 211-10-77 
I. 110-11.-77 ta 24-11.-77 

t. 111-12-17 '0 114-ll-77 

II. lI1.-iIl-71 .. 111-&-'8 



~-
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,.1.1. )!~~ U. g, the tre!lt.~"t 01!!.~!I!lt~!!!I! 

;1: .-.- . - . ;;;~,~-;;.,.-.-.-.-.-. -.-'-'-D;t~~- -~.-~.-~.-

.0. o_blutlo" • Ii' ~ I.Jl IItro..t; . 
-.-.- .-.-.-.-.-.- .- .-.- .-.- .-.- -.- -.-.-.- .-.- -.-.- -.- .-
1 \I P ~ 0.000 0 . 000 

0 0 0 
0 . 000 

II \I r 1.1 0.000 0 . 000 
0 0 

0.380 

I ·v P 
0 1.2 0.000 O .O~O 0.720 , 

"0 1'1 1.0 0.000 0 .380 O. OJO 

Ii ·0 ' 1 1.1 0 . 000 0 .360 v . 360 

8 ·0 1'1 1.2 0.000 0 .360 0 .7,,0 

., 
·0 1'2 1.0 0 . 000 o.no 0 . 000 

8 ·0 1'2 1.1 0 . 000 0 .7_0 0 . 360 

II · 0 1'2 1[2 0 . 000 0 .721l 0 .720 

10 ·1 1'0 1.0 0.380 0.000 0 . 000 

11 '1 Po 1.1 0.360 0 . 000 0 . 360 

12 '1 Po loa 0 . li60 O. OOQ o.no 

11 '1 P1 1.0 0.360 O.lIIO 0 . 000 

l' '1 
P1 1.1 O.UO 0 .360 0 .360 

111 '1 P1 I.. 0.360 0.160 0 .110 

11 '1 '. 1.0 0.360 0.110 0.000 

17 '1 
p. 1.1 O.MO O.fiO 0.360 

11 '1 
p. 1.8 0.160 0 .'010 O.'lO 

1. '. r. '0 0.7110 0.001) 0.000 

.0 '. '. 1.1 0.780 0 . 000 0.160 

11 w. p I.. 0.'20 0 . ')00 o.no 
• 

u '. Pl I.. 0 .180 0.1410 0.000 .. '8 Pl 1.1 0.720 O.HO O.HO 

26 'i '1 loa 0.7ao 0 .1'0 O.flO 

Illi 'l &'2 1.0 0.710 0 • .,20 0 . 000 

a. 12 Pa 1.1 
0 .7110 O.'P'lO 0 . 1410 

27 ,~ 1'2 1.2 O.710 0 .720 0.7, 0 



F IGURE : - A PLAN QF THE EXPERMENT. 

REGIONAL FRUIT RESEARCH STATION NAVSARI. 

.:~ !ZL!~R!2 L.INI/; TBIi:Ii:~. 0 :- TREATMENT LINE TREES • 

• • • • • • • • • • • • • • • • • 
• 'r=r= ~ .~ • • • • ., 
• .11 8 18 • 3 11 5 • • • 
• ~3 11 .. • 18 15 ZJf • • • 
• · 1.9 . ,. 1& • .& 10 U • • • 
• .I1f · u II • I.., 1" e • • • 
• II U 9 • 10 1." 

,.,. • • • 
• 10 ., S • " .I' 17 • • • 
• 17 15 "., • 9 15 10 • • • 

3 .u &0 L5 Z3 lU 

• • • • • 
• • • • • • • • • • • • • • • • • 

REPLICATION -:I REPLICATION-X , liiiiiG N 
OISTANCE BETWeEN TREES : ..... 9.0 x 9 .0 METRES . 
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.atllre trllt t. were barT • • tet .. u4 wb." red,y for 

"U'Y"~. 'rhe frult , hlb were rooor4e4 OIl eaoh piaU,.. 

tde fraa 27th .Till, 11177 to lIaron 11178 aat totall" 0., tor 

eao" ... tb aIl4 for tbe wbole 1.ar. fbe _al 11.14. wer. 

oorrelate4 wUn .... trle"t o""to"ta of 10W1g flll11 U PaIltot 

l.ayeo ot te11l11l&! oboote of t be Ob1kll tr .... 

Tbe leaf aallpl • • were aro"" trca halnal .boot. 

of .aob ~re •• pr .. t oYer 1" all the tOllr 411'.0'10 ... at 

IUl1tora halght \ 1.00 to 1.5 .) trOll tbe grOllllt, to "hr

.1". ~ho OaGto", of llitrlllOJl, plloapbona. en4 potub 1" 

leaye., ill or4~r ~o .tlld.r tbelr relaUoa to tb . ap, lioaUOIl 

of lertilisen'. P ... d It .. w.U .. tbe 11. 14 of obik. 

tnl .... 'rll •• atboA of .011'Ot1oa of l .. n. tar ... ,UJI& 

.I.pt" 11l tbo ,1' .... , .tl&4, ..... tile _e 11 ..... t ..... 

• 40phl II, O".p ... \ 11"). 'rll .... w.r. Wo '1' ••• 1 •• plot 

.1 11'_ .ull '1' •• h. halaal IIr .... ll .... re l''''a11 

•• 1 ....... all n •• 14 .. of til. tl'o ..... hll.U" W1 til 

.1 •• laUla Illrlq ,Ile • ..nll et • ., li". 'r •• , ..... tIlllJ 

loY.l., .. l •• y •• were ar ... tra . aoll tau" ... oot laaY1111 

'lie t.a.tlll'. ,1lWI& loaY" at 'be top .... 014.1' l aay •• 1 ... 1' 

4C1W11. SaIl,l .. of l .. y e ... or. 0011 .. , • • tr .. 18tll .., 1»77 

.. wu' .t 1ahI'Ya b of OIl •• oatll till ."...11.1' 1»77. 011 

e .. b .... , l1ag date 1.aY •• trOQ eoob. r o,11oat loa of t". at aent 



_ere 41' ... tor ~Il. pupo •• of 011_ 10.1 .. a1,,1o. Tiley Wor . 

1 .. e41a~el1 plao., 1Il bro"" paper lias' .. , ~uen ~O ~Il. 
lall.r.~or7. !Ile '''ph •• ere wulle' WIder tap w.hr ",,4 

41'18' at Il5
0e ~. 70·0 tor lI6 bwro, grO<lll4 In ... looh10 

I(lllUau" Wl11 an' were .1 ... , ~brOllgb 40 a •• b .1on. 

Method of Ohemical ADal;,..l •• 

a) 1I'1t rose!!I 'rom ttl. l eave. prepared !>II abon, a 100 IIg 

. Ilaole ..... tal< . n end dlg.ote' In (leldab.l tl".k of 100 .. 1 

o"oaelt)' b)' ddtn" 2 81 conoentrat.d oul plmrlc aci d ... d 

heating Oft &!l ebotrl. heater tor SO alllntee. orh ... 0.2 ml 

Hao. .... a4484 .... el hoot eel till the ocmtenh 1Io0aao cololll'-

1 •••• -"'er oOllplete dlgeatl on tile oo .. t ... to ot tho f13llk "ere 

lIr_t.rr.el la' •• 100 al volaaoUl0 flaol< ... el .sh liP to 

100 a1 BUb elhUll.el •• "1'. '" a.Llqllo' ot 15 al .... plp.tt.el 

... , 1811 0 a 10 al volae",rl0 r~, 0.2 al of ..... lor·. 

r ..... lI. I .1 et .oell_ 'anrah .0laU .. \1"") .. ell.Ullocl 

wator .. or ....... 110 ..... liP t. DO al. 'lie 001 .. 1' _ .. '.,.elope' 

1. 10 .1 ..... tb. 001 ... 1' ........ ro .. 1a Itl .. ' :I_ere. 

Pboh ol.otri. oaloria.hr BUb a Ill ... rllUr. taO .. 

\ lSaoU all" a.oU. lIIlill). 11 tl'OC- ... oa1ol1la'.' tr. til. 

n."ut au"" "I'a"" ... lag a .erie. of Ialon ooao(!JltratlOU 

.r _OIll~od altrog" .010,lClll. 

It) i'Il_Dboru., Pro. l~Rye. pr.PlII'ed ... II~., OIl. gr .. of 

l eaf .... 018 w ... tak .... I .... 100 al .GIlloal tlaok. !b ... 15 al 

of the tl'1-ao14 alnlU'e \ 10,1,. mrlla.BailO,,1Il11l6) ... 84404. 



, ... oDllioal tl'le" •• ore "ept '''eraI.!llt, til ... Ileatod .11 

~l .... tl1.o h", pl ate "pt. 200·0. 'rlteT w.ro 000104 and oDlltento 

were tran8terr.d t. ~O .1 "ol~."'rlo t lAa". and .. olue .u .at. ~p .ith dlatllle' water. Pll .. pllor~a . .. eaUeatod 

".lag ...... 40 .olybdo phoephorl0 ;rellaw oolwr . oth04 ... 

d escrlbed by Jac"."" \J.II8'). 

An allqllot or 10 al " SO pl petto4 w. lilt. & ~O III 

volllmetrlc tlae". The" 10 al ot ............ o .. olybdat. roagellt 

w". addell, and the 80lllt10" Wa. diluto' to 50 al Wi tn 

distllled .ater and ,,!X., •• 11. 'rile oolwr 'OY.10pe4 

repldl:r bitt lt ".a 11811&lly read atter 10 Ullilt .. to "'8~8 

tull atreagth. 'h. oolOllr Wae r en4 ill th. Klett a".ere"" 

plloto eleotrl0 c.lol1.aater Wi til a bl ... ttlhr, .0 ,.. 
Ph.apbar .. w .. a o"lelllet04 tr .. til. naa40.r4 C~e 

4rawa .at.q • a-rlp. ot nOWll Ollloelltratll11U of pb .. pllato 

at .. dard a.1utlOll • 

• ) 1'."'Hl.... 'rOIl 'Ile _traot pre,&I'04 117 4l&"'lIt& n. 
a&llpl .. Wi tb t"!'Il&I'7 .014 abou, lIB aliq"ot at Ii III .... 

plpette4 _, lab • 110 III .. ol .... ulo U_ .at it ••• 

4illlh4 '0 10 .1 .Ub 418t\1104 .. ter. 'file ooaoOlluaU ... 

at potaaai ... Waa ._"ro' wl tb til. belp at ByatrOlllo .100trlO 

n •• ph",o aeter. '!'lte o""oen~r.UOll at pot .... l ... w ... 

oaloulated trl/lJ1 tile otan~d ctlrY. 4r_ "e1ag ••• 11..8 lit Im.-



OOAc.urati on of pot .... ill. olllorUe. 

ShU.Uoal .\!!alyeh 

'l' ll e ,.leld ",t ...... 4 the dat_ OIl the lea! contm' 

ot III1tr1ent. obt alned c11lrlDg t he COllrBe of experl.ent .. t1 .. 

" .. rB .... 4 •• " taot crial experl"""t ... 4 ual,..e4 II,. t ho 

. .. tllocl .!lawn "1 Plaher an4 Jatee ~ 19:18). The corr olaUOIl 

betwf'ell y1~14 .... 4 content ct IIIltrh"t. lI, P cd ~ Wer e 

alllo anllly.ed lIy thla ... t hocl. The cr1 t tca l 41ffol"noO 

.t ·5>' 1 ... 01 ot pro~all1l1 t 1 ... as a130 worked OIlt , 

Illor ... lltolcDBt bnotl t r aU c .u oalollUte4 tor 

"'0 41ffprollt treat "eo.h, .. per tho .ot!locl A g •• ted 

111 Paid ~l\j"). 'fh. fertiUser r ouoaao w ... 111 c"~'lJ'1 ... 

wi til '110 procla010101l wttll "0 t ertlUser, .o.plq othor 

oOllUti _ o_tallt aIl4 it roprPeOJl'. tIIo r " ilUD OIl 

lllyaat • • Il' ill t orUli.ere ~ aaA .ot OIl ,otal l" .... t.e.' 

''''111'4. aD.' of l.&bGllJ' ... Diller n.IllU'O •••• 04. 



CBAP 'I!E R If 

l' I Pl' RI .li: I 'I' AL RE S U L TS 

J. f@1"1:1Uaer trial on on11l:11 1a in progree . in tho 

oronllrd of tne R0II'1o""l J'rl11t Rea earoh 3t at1on, I. II. 

CoU.g. ot Agrlol1Ul1re, IaTearl, Dl.tr1ct Bl1laar, GI1Jarat 

St ah, OIl lEallpattl 0". of olllktl \~ ~ 10.) 

Ir"tb4 OIl ra)'aa \.yUlEar. nex!llldr" Rull) rootatoalt. 

Th .... .I."ela of., P IUld 1 wero appUed 1n aU ... lIlnaUon •• 

oaaatUIlUag ".nt;y .. yon treatment •• The 4eh1la of troat

... ta .... alyea ln lIahrlala and •• tbode Ohapter. 

tile l ... la ot t.rtiU •• appUe4 '0 ,n ••• 're •• In 

11.,. lilt, \tIl. ,._ of til. up.n ... ,) w •• G, 160 ... 9010 a· 

~ _.0, HO aM flO a.ot P'" 0, HO .. 4 no a·at It .. 

'11. 'lII'a. l ... la of t.rtlU.aU .... wltb .aoll .la .... t. 'nUa 

war. 11&1'1'''''' .. aUtor •• t 4a'" 1. 'Ile •• tb. of lllll '77, 

AIlsan '77, ..... II.r '7', Daoe'ar '77, I-err '78 .. 
• arob ,.,. .... 4 wile traU. were a' tb. rlgb' nag. ot 

.a'llrU:r. Tl .. 14 Waa reoorh4 1 ... oh plolEllII and 'otel 11014 

tr .. 11111 77 to .... 011 78 , .. "ler eaoll treat •• nt 1. pr ... nhd 

1. 'hillao 1& .. a 111. !b. analyal0 ot yoria.oe U faral"he' 

1. -'p' .... tis-II. 

Tb. 41tter onoo ln :rlel' IIo,weon tbO troataent. w .. 

at , olaalttO .. t. On partlUCIIllag tbe . tt. ot., 



fable 1al- T otal Y1eld or ebbll Pr ll1te from JIll.y 1~7? to lIarch 1\17<1 

k" Plot oj +W, h .. ..... -.-.-.-.-.-.-.-.- .-.- .-.-. -.- .- .-.- .- .- .- .- .- .- .- - - - - -.- - - - ,-.- .- -.- .- -

'0 
11 
12 

Po PI lOn 'l'otal Po Pi n pa r ota! 1'0 ... 1 lC2 J2 r ota! Tutu 
-,- , -,- ,- 0- ,- _ . _._._._ . _ ._. _._ ._. _ . _ _ . _ . _._ ._ . _ . _._ 

46 . ~50 33. 8 10 ~6 . )7~ 138 . 428 8 2 . 400 4i . 9~O 68 . ~50 18 J . 90 0 37. GJ5 35 . 150 32. 300 1)5 . <) 75 .zz ' 40 j 
87 . 600 72 . 680 73 . 0 0') 233.280 8".iOO 80.600 70 . 600 2111 .10<) 95 . 650 l"l. ~OO 74 . YJO z 9, . 450 744 . 0 0 
52 . 500 121.850 1Qij . 900 2dO . 250 113 .~0 110 . 700 55 . 650 275.850 8 6 . 3J O ~ ? 4ou 85 . 150 258 . VOU 825 . 000 

;:1 ~~~~~~~~~3;:~~~.9;; ~~~~~~~~~~~:~ 675~50 ~~~;?5~~~~~~~50 6~~25 1~W~ . 2J 
.,. .. b l e 1b,-

-.- .-.-.- - .- .-._._._._. __ ._._._._ ._._. _ _ ._. __ ._._._._ - -.- 0-, - ,-,- ,- -.-.- - .-_ .- .- - .-.-.-.-.- .- -
lIP 'I' " b1 .. "It T .. bh Pi( Table 

~ o Pl 1'2 'rotal P o I(l K2 To t u K o K1 .1(2 f otal 

-.-.-.- - - - -.- .-.-.-.-.-- -.-.- .-.- .- .-.- .-.- .- .-.-.- .-.- -.- ,.. .-.-.-.-.-.-.-.- .- .- .- . 
I o 146 . 57 1) 118. 100 0 106 . \025 4~2 . 400 136.4.<8 180 .~OO 1<)5 . 0 75 4l!2 . 4 <)0 1'0 lIl6 . Bull .<33 •• Nv . 1~ . 57b 641l . u211 
. 1 251.150 '<75 .150 <l18 . 5 UU 744 . 81.11) l!.5~. G5<) .< l \l .lJ I) .<~.< . 450 744. 8 00 l!1 2~ . JJO 247 . ~5J 204 . IIJO 73J . 1l51l 
. 2 24Z . 300 336 . 00<) .<46 . 700 8G5 . 000 l!8U . '<bU 475 . 81)0 258 . WUO 825 . 00 1.'2 234. V75 1W4 .80U 1WJ . 350 6 l 2 . 125 

~~~-;3~o;o-S;:;;O-;;;::W~-;~75.850~-iw::~:iO--649:m675:115<) 666~~-lli:~2jO 
--------------- ----------------- ---------------------- --

MalD .. .tfeo~ :;Ub .tfeo t 
1' . 1' . K. I t . ~1t . ..6.. lUI.. 

" , teet r . ... l.t . Sl gJl . .S 11'5 I S 1I'S ~l .. n . liS 
<.; . 0 . at II" l ... el . 6 . 48 1.l . i2 

. D. at 1~ ley ~l. 
O . V. 211 . 63 

.. 
(J) 



11: .aa Dohll ~ha~ tbe ethot of al trosea w ... t gnlftoant 

bOlt no~ tbat ot phoaphorv.. and pot .... t .... 

• ean 11014. wtth III and 112 le .. al. of t.nllisat1on 

.ere etgnlflcantl1 b.lgber tban thoae Wlth liD 1 ... . 1. 112 1 .... 1 

ga". 1l1g llor 11.U. ~Ilan III 1 .... 1. 1.'1l0.pll orllO did n~ .lgnl

tl oent11 affeot tbe 1101d bitt ln cOIlblnatlon wnll III at Btl! 

loyal ot nltrogen and potaalll 1'1 leYeL hnd ed to 1.pro ... 

til. 11014. 

Pot ... lll .. alone aleo dld not Itgn1tloaatl1 aftoct 

tile vlde!. J!OIIeYer. lnteraction !lU2 wae. nUl0 t. 

lI"tllre truita •• re Ilano.tell In tb • • ontb. ot JIll, 77. 

AIl81l.~ "", 1I ... e.b.r "'1, Deo.aber '1'1, JeftIl&r1 78 and. lIa rcb '18. 

ORt of tb... .tgnltlOant dltterene.. ln 11 ole! IIlle to tre"t.ent 

.V. H""oll tn tb. IIOllth of AIlgut end lIooo.bfl1' '1'1 \APponllU 

III/It, b, e, 4, ., tend,). 

!b. 11.14 of .. tv. tnUe , ..... '0 laOr . ... "ph 

D.eab.r. !Ile p •• p.rl04 tor Il,,"." ... H.erY.a La 'Il. 

a.tll at 1I0Y_bar -' 1I.0 •• bar. It ... tOllJl4 'b , ot'er 

U .... bv tb.r ......... par tall In tb. 1101a wbioll roaob" 

to alBl_ 1n til. aoatll at lIareb 1S. 

In ortler to •••••• th • • ttoot of tb .... trlon' .... 

' h •• arUll ••• of ,ytelc!, tbe a.en perO"At",. ot tbe o ..... lutly. 

yt.le! .. . to ... on aoath h .. be .. 0&10 .. 1" to4 pe! pronate4 In 

!.bl. I. 

It le ray . sl.d tr ... tb. roalllt tb. t .t tb . end of 

lilly"" 110 18Yel of nltrogl'Jl y lelded onll 4.'fl~ of tb. t~al 

yhU, .hU •• Uh III lt ... 1l.8~ end wUh '. le ... l 14. a~. 
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.0 ."ob. trend Waa Dba O'n'ed wl1:b. phoaplloru.. or 

pO~ .. elll.. It "0.1 fllr~ll.r II o •• n e4 ttlat tllere .... a tendanot 

100 r . ... cblg ~11. p.roen~ag. or ,le14 1n ~Il ...... tll or Jo.17 77 

a ll4 AIlgult 77. TIl0ll81l tile ~r"" "or . appernU, IlJI1f ora 111 

1I.lla.101lr With relPlct to 1le14, tile c"'flol ... ~ or 

.arlelll11t, of tbe o ... r o.11 ,loU "aI 2~.e;S. I~ "0.0 IIl . 611 

111 1111, wll~1l tllo 11014 Wal low and 35.73 1n ])00 0,,1101' wilen 

t ho 11.1d " ... 111gl1or. 

III order to 0.0 • • 1. til e 1nflllona. or t llo appli ed 

llutl'1 t1 GIl on tb. DIltrlollt ot ~tu. of 1oh. tre., 1_ fll11, 

4 .. elop." 1.0. ••• of tbo tera11lal .boot. ".re •• pl.4 for 

aaalf81& lit IlHr08.Il, pboapbol'll • ..,d pat ... lIl. o ... ~ ... t. 

I1 t l'o", 

Til •• Ur .... oa1oen1o 11l le ......... er ditter .. t 

101' •• 11.@". 11l 1ob ••• tb. of • ., " 100 ..... lIor 7' are 

pl' ••• '" la '.111 .. l,ct,II, 0, " ••• t .... I. !Il' •• erag. 

, 0., .. 11 of tllo 1 ••••• 11l til' •• tll of .., " .. 1.180 POI' 

0 .. ' 11l '0 'r •• ~.IIl1I. waU. U " •• 1."" aa4 l.e~ 111 n. 

'1 aaa 'I 're."'~.t. 1'0.,"\1.81,)'. It r ... al'" 10bat tllero 

1& ... ttlo .. 1o 1Ilol' ..... 1Il 1011. , 0..,1o .. t of 10 •• " ,,1tll 

hllllOl' le ... U of IlUrDl'" t..nUU.U .... 

It ••• al.o 01l .. rY 04 1oh. t 'b •• o ... 1oollt of til. 

leaf 11l0l" •• '" "UIl the l .... a of pll_pIlOl'Il. o.Ild pot •• al ... 

• pp110 ,U GIl to 111. .0U i l118· 1. :to) • 



1!abl. lh- .ltrot!ea Oontent of On1ll:11 Le .. Ye. ~ ~er Qen" Cll'y wel ght) ."",pl ed 
1n Dlffer .... t . ont h. J'rQIII Tr e •• UDd er Dltt er ent 'l' r e a t ... nte. 

Sr. 
• 0. 

-.-.- -.- .-.-
'I' r • .,. ... ta -.-.-.-.-.-.-. -.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.- .-.-.-.-.-.-.-.-

8_pllq d ate • 
18-~71 18-5-17 18-1-71 18-8-77 18-11-71 18-10-77 18-11-77 

i'-'-';~-'- p~ '-'l~- .-.-i:ci~- · -·o:St;·- ~'i~~;;'-~ '-'0:;2~'- '-·-·0:;0;·- ·-·;;:;u·-·-·i:;;ii·-·-·-
• .0 Po ~l 1.011 0 .728 1.03' 0 .721 0 . 8M 0.882 1.106 
3 .0 Po~' 1.0 157 0 .7')0 1.0'1 0 .812 0 .1103 0 .1186 1.1~8 • .0 Pl ~o 1.120 0 .7" 1.087 0 . 868 0 . 112 3 1.0 U 1.2211 
II I. 1'1 ~1 1.U1 0 .770 1.12 0 0 .ill0 0 . Y03 1.120 1.2113 
8 .0 1'1 U 1.218 0.'78' 1.U' 1.02Y 0 .~W2 1.182 1. 267 ., .0 PI ~o 1.211 008.0 1.10' 1.001 1. U2li 1." 18 1.302 
8 •• PI Itl 1.1181 (l .1I17 1.UI 1.U64 1.0W i.202 1.368 
II 1 0 PI U 1.3ua O.W~' 1.283 i.l34 1.16W 1.2118 1.438 
10 .1 l.'o Ito 1.IM l.D80 1.1181 1.183 1.228 1.281 1.526 
11 .1 Po ~l 1.3118 1.101 1.l1li8 1.211 1.248 1.3le 1 .52' 
1.1 .1 l'o U 1.171 1.U' 1.2115 1.176 1.2 75 1.316 1.'wa 
13 . 1 il Ito 1.... 1.1SS 1.302 1. 232 1.30W 1.337 1.5S! 
H 11'1 Pl Itl 1."1 1.1118 1.3111 1.372 1.337 1.330 1.113" 
111 11'1 il U 1.483 1.283 1.3U 1.'28 1.3" 1.3111 1.131 
111 . 1 PI Ito 1.'71 1.1'8 1.38W 1."2 1.368 1.372 1.131 
17 .1 PI! 1t1 1.80 11 1.30l 1.386 1."3 1.337 1.3111 1.163 
18 11'1 PI 1t2 1.11111 1.1011 1.toO 1.518 1.351 1."W 1.Jil7 
111 .1 Po llo 1.11.0 1.323 1.431 1.512 1.373 i.'116 1.701 
10 n Po Itl 1.IIM .1.. 21' 1.018' 1.582 1.337 l.U' 1.750 
21 WI P. Itl 1.810 1.21111 1.'83 1 .512 l. toO 1.to7 1. 757 
22 W2 1'1 It . 1.617 1.HI! 1.'77 1.803 1.'63 1.3W3 1.771 
13 12 1'1 I[l 1.8111 1.'U 1. to8 1.868 1.37W 1. toO 1.8()8 
2. WI 1'1 U 1.811 1.'118 1.s.o 1. 6'5 1.3113 1.U4 1.821l 
III WI 1'2 It. 1.10 1 1.... 1.8'0 1.611 1.tB4 1.483 1.8018 
28 " P2 ~1 1.708 1.1134 1 .'illI 1.5811 1.1133 1.624 1.86.1 
2'1' III 1'2 ~I 1.1111 1._ 1.1111 1.666 1.561 1.624 1.W67 

....... 1.41' 1.13S 1.:1111 l. 281 1.236 1. 2118 1.1148 
' JII' t ,...t 
s . ...... , 

r.8I1lt. B11!D. Si g n. 81811. Sign. 51811 ' Sl 8ll. 
O. '5 10 0 . 0 '311 '} . 'J'2' 0 . ')71)7 O. ):580 0 . 03S1i1 
0 .148;' 0 .1167 0.111' 0 . 20116 0 .1107 0 . 01/86 
0.100. 0 .1'1'1' 0 .18S8 0 . 2779 u .l'I/S U.13112 
5 .10 II." 4.118 7.8 .1 4.36 3 . 8V 

C. D. it II>' 1 .... . 1. 
C. D. at 1" l .... d. c.v· . 

-----------------------------

Sl j!D. 
0. 0'11 
O.l1WW 
u.18lV 
11.77 

Co> 

'" 
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'ru1. le,- a Oat., ef "'. Leaf 1. tbe aaotll 14 lilly lli7? 

-.-.- .-.- - -.-.-.- -.-.-.-.-.-.-.-.-.-.- .-.- .-.-.-.-.-.-.- -.-.-- -.-.-.-.- -.-.-.-.-
Pi 

I.. II ,a 
Po Pi ••• Pe Pi 1'2 .ean Po 1'1 Pll ..... .. ... 

-.-.-.- '- .-.-.-.-.-.- .-.- .- -.- - - .- .-.-.-.-.- -.-.-.-.- .- -.-_ .- - .-.- -.- .- -.-.-.-.--
.0 J..027 1.017 1.101 1.017 1.UH 1.120 1.23. 1.12j 1.0a2 1.1" 1.253 1.1to 1.ll2 

n 1.281 1.102 1.1111 1.11' 1.211 1.161 1.385 1.33. 1.~1/5 J..361 1.400 J..3l13 1. 335 

WI 1 •• :11 1 •• 77 1.1140 1.482 1.48. 1.~8 1. 4118 1 •• 113 1.li63 1.540 1.561 1 . 521 1.~1/ 

.eaa 1.2t? 1.1182 1.11e 1.2811 1.21111 1.32' 1.372 J..31j 1.250 1.348 1.405 1.338 1.31:1 ------- ------------------------------
If. P. ][ . IfP . n. PJ: . 111'1:. 

S . I1 •• ± O.OlU O.OlU O. Oln 0 . 0245 0 . 0245 0 . 02t:! 0 .062. 

r . l) . at ,",. O. l Ul O.O.U O.O"U 0 . 0 712 0 . 0712 0 . 0112 0 .123" 

1ft 



,._le 14.- • c-,-, et til. Leaf la tile .onth d AIlgl1st 11177. 

-.-.- .-.-.- -.- -.-.-.-.-.- -.-.-.-.-.-.- - -.- .- -.-.-.- .- -.-- - ,-.-.-.-.-.-.- _.- .-.- -.-.- -.-
r;, n =-_--,,...... ... U~..,,,.__-..,=_-

Po pi P2 .... P. Pi P2 lIesa Po Pol PII lI.sa •• u 
-.- -.-.-.-.- - -.-.-.-.-.-.-.- -.-.- -.-.-.-.- -- .-.-.-.-.-.-.-.-.-.- .- -.-.-.-.-.-

Wo 0.724 0.848 1.001 O.BI~ 0.'11 0.1110 1.0" 0.811B 0.812 1.0211 1 • .13~ 0.11112 0.1118 

.1 1.183 1.132 1.«1 1.281 1.2 U 1.372 1.~13 1.3411 1.176 1.~28 1.5111 1.:l7~ 1.:136 

W2 1.1111 1.503 1.'10 1.1J75 1.181 1.518 1.5811 1.580 1.512 1..6~6 1.656 1.608 1.668 

----- --------------....... 1.140 1.2U 1.:151 1.2U 1.171 1.2Bl1 1.372 1. 276 1.666 1.367 1."0 1.:1211 1.281 ------
•• P. /( . n . 0.. PI: . .1'It. 

8 . S •• t O.02M 0. <1136 0.0236 0 .0'08 0. 0~08 0 . 0_ 0 . 0 707 

C.D • • t lifo. O.ClIU 0.06811 O.Cl6811 CI .J.lS7 0 .J..187 <I . J..L87 0 .2065 

11: 



'.1I1a la.- • Cnt _t at tlla Io~ ta tile IInth of S'ph.ller 111'7'7. 

-.-.- .-.-.- .-.-.-.- .-.- -.-.-.-.- - .- .-.- ,-.-.- .-.-.- .-.-.-.- .- -,-.- ,- .- .- .- .- .-,-.- .-.- .-.-.-

I. 

n 
1 2 

lie .. 

J. ~1 =-__ ~~~2~~--~-
Pa p1 Pi! ia... Pa p1: Pi! 11.811 Po Pi P2 II.... II .... - -.- .-.-.- -.-.-.-.-.-.-.-.-.--.-_.- -.- .-.- .- -.-_ .-.- -.- -.-.-.-.-.- - -.-.-.-.- -.-. 

0.8011 0.1124 1.0111 0.11111 0 .81K v .ilOS 1.01111 

1.2211 1.SOII 1.IU 1.100 1.2" 1.311'7 1.331 

1.371 1 .... 1.ts. 1.411 1.11'7 1.11'711 1.1533 

1.114 1 • .l11 1.2111 1.11' 1.1" 1.20' 1.3211 

II. i. 1:. 

s.h . i 0 .011' 0 . 0127 0 . 0127 

r . D •• t 8~ . 0.OS611 O.OMII 0 . 03611 

0 .1I11l! 0 .1I0S 0 . \/\/2 1.1611 1.0:.!1 0.11" 

1.307 1.~'75 1.11" 1.1151 1.324 1.IIJ.O 

1.416 1.400 1.3113 1.561 1.451 1.G.1 
----.------ -----------

1.2215 

n . 
0 . 0220 

o.on ll 

1.1112 1.2 43 1.360 1. 266 1.2M 

-----------------
K . PI( . 

0 . 0220 0 . vIl2") 

0 . 081111 0 . 06311 

nl( . 

0 . 0181 

O.llO? 

'" .. 



~u1. H.- • Oeataat .t til. looat 1n no ..... ~b. of t()c~ober 11177. 

-.-.- .-.-.-.-.-- --.- -.-.- -.-.-- ~ - --.-.-.-.-.-.-.-.-.-.--.-.-.-.-.-.-.-.-.-.-.-.-
I. II ~ ____ ~~'~2~-..~ __ ~~= P. Pi PI __ 1'. pi 1'1 ...... P. 1'1 1'2 •• u •• u -.-.-.-.- .-.- .-.-.-.-.- -.-.-.- - -.- -.-.-.-.-.- -.-.- .-.- .-- .-.-.-.-.- .-.-.-.- .- .. -.-.-.-.- .-.-.-

•• 0.82' 1.0 .... 1.U. 1.011 O.8IU 1.120 1.232 1.078 0.111111 1.162 1.211D 1.UII 1.084 

n 1.U! 1.1:57 1.472 1.:510 1.lla 1.lao 1.101 1.a32 1. nil 1.351 1.4411 1.312 1.3411 

n 1.41111 1.3111 1.UI 1.417 1.414 1.400 1.624 1.418 1.407 1.414 1.624 1.482 1."6 --------.... 1.188 1.2611 1.1111 1.218 1.20' 1.2113 1.402 1.2111 1.227 1.301/ 1.4116 .L.331 1.2119 -----------------
•• P. , . • P. R. l'/C • .JllI:. 

S. bo. i O.OUIi o.oua o.oua 0.01116 0.011/6 0.01116 0."3311 

C.D. at "'. o.oati 0.01211 0 . Oa211 0.01161/ 0 . 0561/ 0 . 0561/ 0 . 01186 

~ 



!ule Ic'- • Oat .. t d 'lie loeat 1n tbe .... tb of ...... lIer 1i?7. 

-.-.-.-.-.-.- .-.-.- .- .- .-.-.-.- -.-
1:. -.-.--- -ji·-·- -·- -- ·-·-·-·-·-·-·-iii ·-·- ·-·-·-·-·-·- -

Po pi Pi •• _ P;- P1 P2 .... • ... P. -n PI 1_ -.--.-.-.-.- .-.-.- _.-.- .-.- .-. -.- .-.-.- - .-.-.-.-.- .-.-.-.-.- .- .. -.-.-.-.-.- , - .-. - .-.- .- .-.-.-.-
10 1. Oil! 1.2111 1.301 1.201 1.108 1.2113 1.3118 1.2311 1.155 1 . 267 1.435 1.286 1.244 

11 1.1128 1.1181 1.1111 1.111$ 1.lIl' 1.58i loll1ll 1.51/6 1 •• 118 1.1131 1.681 1.1105 1.5112 

Ii 1.701 1.771 1.8U 1.111 1.730 1.806 1.8611 1.808 1.757 1.820 1.11671.US 1.810 --------- ------------------.. - 1."0 1.11 111 1.11". 1.1118 1."1 1.11.11 1.633 1.5~ 1.410 1.D73 1.SiS 1.580 1.548 

-------- .. ---------------------_._---
I . P . It . II'. n . PI.. nit. 

S. Ea. t 0 . 0117 0 . 1.1 117 0. J 13 ? 0 . 0238 0 . 0238 0 . ')~38 O. O.lll 

C. D. at 1Il'. O.O.uO 0. 1.1.00 O. O. :>u 0.06112 0 . 06112 0 .06\/2 0 .11111/ 

~ 



~ 

F,.UR£:- 1 . ""TRQJilil<l' CONT"NTOF r LEAF ~ 1" NITRQGUtCONTe.NT OF " LeAF 

IN ~l!'pT'eMBE" UNDER DIFFERENT IN SIlPTaMS"R UNOI!R THE OIFFI!R"NT 

Po AND N APPLICATION TO THE SOIL. . K. AND N. APPLICATION TO THte SOIL. 

l/l.G 
~Il'" II ~: _.r-------,=--l 

~I::: 



It -n o_ •• n . , tbat II ooatot at tb. l . a .... 

lnor ••• et wl th lnor •••• ln th 1 1 a ' YO at soU a ppUoaU ... 
1n all thp aOllth. f rill IIOJ' 77 t. lIoYollber 77. Tb • • ",,111"'. 

II OODto .. t 1 .. tho l a ..... _as ._aeryed In tb. lloath at 

1I __ ber ."" alnta .... 1n tbe .oath .r J"",. 77. It In.r .... 4 

In 1,,1, 77 tllen h.reas.d t •• talrl, o'""'tant lOT. l "'pta 

oot aber ."ol thon 1nor •••• 4 to a .aJ>11l"'" ln tbe lIen~h . r 

lIeT .. ber 77. Leat lOTe.la ef n, 112 tr.at ment Were f oo.nol 

to be .lgnltl08nU, ."perler t. thelO 1n I. tr • • tll tnt. 

It •••• leo ob .. rT." "'a t Pl treataent bad .lgnltloant 17 

latheao" til . II ooatent at tb. l .. T .. 4ur\.Jli all tb • 

• oat .... 'rb. 11n.ar eftect or 8011 a9PUaatlon of ..... r 

the lfl&! eoatea' or II _ ... 1p1.t10aJlt la all t ho .oatll •• 

Tile , .. 4r"Uo .tt.", _ ••• lao .lplrlo .. , 1a .U 'bl .000tb. 

G.IID' '" .,,4 1111,. 

,at ... 1u ."U.,Un Iln 81pl.tlo ... ~, latlal'lloet 

tile .... , .. , at til. leat. U 'r.d •• at ... 81p1.t10""lT 

.. p.ri. te til. r.at at til. I: tr •• t •• t •• 

• _. at 'lie lat_tl_ 1.11._04 the II o .. t .. , 

at lIat la tile ... tll at I .... '" 1.17 " aD4 lIoY ... C 77. 

'rhe \red at ... tll17 .. or1.Uoa 1D ~. leat ooat ... , at 

altr .... _ •• ,000UaU, .1allor in tb. 110 •• w.u .. III aD4 

•• plat •• HowlTer, it ... aate" tll.t 1n II. plot. tho 

AIlI •• t llTel or II in tho 1 ......... 1 ... 1' til'" tbat at l .. lT 

.hl1. til 112 ,lat. reo .. 1T1ag blgb altr .. ea, til. -"' . .. 8t 

le .. el at •••• higher thall tllat at ""17. 



,!,.b~-e---"~ P!i oepborue COIltent of Ohlku. Leayee \P CrO t"Rt age 01 Dry 'l eigh.i) 
S .. pled 11l Dlttereat MOlltbe fro m Tree. Und er Di. Lrercnt Traataente. 

-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-_.-.-.-.-.-.-.-.-_.-.-.- .-.-.-.-.-_.--.-.- - - -.-.-.-.-
Sr. frea, .ent. Soap11Dg dates 
.0. 18-5-77 18-6-77 18-7-77 18-6-77 18-V-77 18-10-77 18-11-77 
-.-.-.-.-.-.- .-.- .-.-.- .-.-.-.-.-.- --.-.-.-.-.-.-
1 ~. Po~. 0 .121 0.tl1 0 .641 0 .625 0.662 0 .831 0 . 508 
I •• P. K1 n .ftll' 0.li6 0 .411 O . ~II 0 .532 0.580 0 .3W3 
3 •• Po KI 0 .444 O.SIS 0.SS2 0.11211 0 .454 0 .4711 0.356 
4 •• 1'1 K. 0 .603 0.471 0 .412 0.668 0 .574 0 . 617 0 .484 
II •• 1'1 K1 0 .5811 0 .4&& 0 . 411 O. III1W 0 .6~4 0 . 564 0 . 411 
5 •• P1 KI 0 .4iS 0.4111 0.382 0 . 507 v . 1l11 7 1,) .:511 0 . 3:55 
7 •• PI K. 0.1550 0 .1132 0 .511 0 . 6 74 0 .767 0 . 660 0 . 4.58 
8 •• PI ~1 0 .1132 0 .458 0 .412 0 . 542 0 . 6w5 0 .614 0 . 411 
i •• 1'2 K2 ~.ftl2 0 . 4 11 0.3113 0 . 521 0 . 678 0 . 582 0 . 386 
10 . 1 Po ~. 0 .4~ 0.4111 0 .347 0 .622 0.628 0 .578 0 . 4.58 
11 W1 P . 11:1 0 .W4 0 .587 O.Ma 0.11117 0 . 50 7 0 . 1164 O.US 
12 .1 Po ~11 0.411 0 .3511 0 .3111 0 . 404 0 .458 0 . 1111 0 . 374 
13 W1 P1 ~o 0 .1103 0 .414 0 .386 0 . 462 0 . 667 0.6d 0 .483 
14 W1 P1 1(1 0.4110 O.WO 0.3.!3 0 . 40 4 0 .617 0 . 606 0 . 447 
111 W1 ;>1 U 0.43' 0.418 0 • ./87 0 . 376 0 . 603 U.1I1I3 0 . 405 
18 W1 1'2 ~o U.D04 I,) .W7 U. 454 0 . 638 0 . 614 0 . fW4 0 . 5211 
17 n 1'2 1:1 0 .482 0 .414 0 . 333 0.617 0 .543 U. 543 0 .47W 
18 W1 1'2 U 0 .4J8 1,) .347 0 .2115 0.411 0 . 538 .1 . 516 0 .447 
1 W W2~. 1:0 O.DId 0 .4IM 0.4<>8 0 . 362 .1 . 564 0 . 648 u .547 
20 wa Po n 0.026 0.4'!! 0 .317 0.325 0.528 0 . 558 0 .414 
21 !fa ~ o 1:2 0 .1111 o .~. 0 .3211 U. 25W 0 .401 0.478 0 . 308 
22 W2 Pi ~o 0 .0511 0.411 0 . 418 v . 1I64 0 . 674 0 .643 O. 4W5 
23 W2 1'1 1:1 0 . 058 0 .3111 U .3~4 0 . 518 0 . 601 0 .6~4 11 . 463 
24 W2 PI Ilil 0 .483 0.304 0.3811 0 . 4211 0 .5811 0 . 6~0 0 . 43~ 
25 W2 PI ~o 0 . !!74 0 . 4DO 0.1i211 0 . 5u1 0.564 0 .1161 11 . 537 
115 .. 1'2 ~1 0 .4711 0 .43:1 0.418 O. 47W U. 514 0 . 1I111i 0 . 46: 
&7 12 1'2 U 0.3W7 O.J~O 0 .348 0 . 31/7 0 . 333 0 . OU1 0 •• 3 
...... 0.808 o.'d }. Silt u . !lOB 0.571. 0 . 574 o • .tO!! 
" " t~st r"sI11t . Ill "". Sl gn. Slgn. Si gn . Sign. Ul gn. Sign. 
S . " .. T 0 . 038. O. )184 0 . 0300 0 . u26. 0 . 0332 0 . U212 0.023D 

. ll . 'it " 1eyel. 0 .11411 0 . 0 7511 0 . 0812 0 . 07611 g.~~g~ ~ .~:~~ ~ .g~: ~ 
0 . 0 . at ~ 1eY~1. O.lDtI! 0.11)118 0 .11711 O. l J40 • D'22 7:50 t--

c . v. '/. 11.00 8.811 10 . 117 7.37 8.22 • 



P"o.o"9I'U. 

In t ... "onth t II o II¥, (,lable •• ) the ..... l eaf i 

oCiltent at all Po plote "a. o.un, u_ all th. P1 plat. O. olOi 

and P2 pate 0. 810 peraent. 

'rile P a Oftt""t at t he leaf " &8 n ot 1I1area •• 4 . 1 til 

higher 40.&& at applled phosphat e. 'ell . ditt er . ne • • In t il • 

• 8IUl leaf l A· ... l at P a .. ong tlte tllre. leY. l . of P fertl

lUaUon Were not natt.UOall,. 81gn1tlaant. 

Tllo ... an l.af P oontent " a. hl(!Il •• t ln til. 10 plato, 

1 ••• in Ii plo" &114 le •• t 1n the 11 plata. U " •• alao 

0" •• "114 'hat '"0 . ean leaf P Taltl .. "ero higll. at In Ito 

plot •• l .. er 1. Itl .. 4 1 ... , 1n Ita plot., .Ilo.lag 'Ile' 
.. hll !Mr ••• lac pat ... lu t.rUl1aatlGn 'h.re 1 •• hdeaa, 

t. ""oUaIl .t ' .... pilate cat ... t of leat. 

Ia u. _.'11 til I ..... ,!.H. ,It) "'. aT@r ... leaf 

o_t .. , et p ... 1 ......... ",.t til .., ". 

!lter ..... ao l1pitl ... , 411t.reaa. 1n tl1. lest 

leTel at P '11 11 tlte tllr •• 11'Td .. at p terUU •• t1C11l. !bar • 

.... r.4I1otlOll tn n . l.af laTe! at P wi til 1nor ••• 1J11l It 

.'PliO.ttCll to tlte loll. Th. bat lOTpl at P , · 114114 to 

11101' • • •• '11 tit lOTel at IOU ."Uu"tlGll 1n 10 ,loti. bl1t 

a.' 1n plotl l'eo el .. lDg blgll@r 1 .... 1& ot IOU .'9UO,.t1oo 

It n1 'I' ,,«"a. On tb. otllel' 11 .. 4, 1n "0 plot I, 'lie leaf P 

oCllt.n1: eal 1'.11.4 '" .011 .pp11o&tlClJl at alt rog ... wIllab. 

.... aot tile 0. 1. la 1Ie,y. 



til til. lI ... th or llll,., l1!able h) t ll oro .... a tIlrtber 

400r .... 1 .. til ..... or as . l eat c<llt ellt of , lloo,ll.ru •• • UIl 

l .. cr.a.lllg .011 apPlio tio .. of 11:, tile leaf 1 ..... 1 at ~ ,end.d 

to fall .. 1 .. preyl .... Ilontlls . 

·0 plot tend.4 to b ...... blgher leaf O<l1t..,t of 1 than 

Ifl ",ad n ploto. 'rllere .. er. no slgnif10allt 41th r . .. o •• bot ...... 

tbe .pall leaf oont ... t of Po, Pl and 1'2 ploto. 

In the month of AIIg""t lTabl. 4(1), tho a .... ras. loaf 

P o .. teat ro .. II1gher to tile .IID. le .... l as 1 .. . &J' . 'fb. r e .... 

BJl laor ..... 111 til. leaf P cont.nt .. itb Illgber l ..... le of 0011 

.,,110'\1;1 ... '!!be re4ll0Uon 1a leat ccate .. t of l' .. Ub lncr .... 4 

eoll .ppllo.tion of II: ••• aoUoeable 1 .. til •• oatll of AIlC ... t 

alBo. Sl.lluol, •• "11 1I11lb .... 1 ...... 1 of • al •• , tll.r •• u a t .... dODO) 

tor r"IlOUGII 1n tb. l.at ooahat of pII •• pho ...... 

DIlrlq 'be ... tll of 8.~h._.r ~ 'ralll. ,.). tb.r •• er • 

•• • l_fl ... , dltt ... eao. la tile ._ loaf •• tOftt of I, 

.UIl no throo 1.,.01 •• f .. U ap,lloaU. of P. 'r~o leaf 

0,., .. 10 of i , ..... to faU wUb laero. alllg .all appU""Uoa 

of 11:. Loaf .aateat of P u.a tde« to faU w" .. a,plioaUoa 

of bl,ll.r 10 .. 111 of • to tb. 0011 la 11:0 .. 411:10.111. U .... 

Ia tb •• oatb of 0010 Db or l'r._lo U) tba anrag. loot 

oOll'ent of P _0 as1 .. tala" at tlta .... 1 ...... 10 •• 1a S.pt .. lIer. 

'l!1I "0 wore aD .1~t10&"t 41ff"r.a ••• i" loaf P cOllte'" .. 1 t b 

1aor ••••• 1 ...... 1 of 0011 ."liCitl on. 'llle leat o .... t."t of i 
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0 . 0458 

~ 



III tile aOllth at .""ell"'U \ or .... l. DS) tbere w .. an 
appreoln ... le fall In leaf 

c_teat Dt I. in all treat •• n.t •• 

't ber • ••• a gqeral tend.noy tor iner •••• in tb., leat 

oontent at I( With hl !ller l"e18 uf .011 applloetlon Wblob 

wa. not etatleUoaUy slgn1tloant. 'l!l!.ore Wu no effeat at 

tile 8011 apPU4ntlon at III tr08en and pItD.pllorn. OIl tit. 

l eaf oont~t of K. 

Correl.tion at leBf oontent wltll Xl • 1d, 

Oorrelatlon was wurked o .. t for . 11011 lIonth frO! 

Ifay to IfOTalb. r botw,," l eaf oontellt at If. P md It and 

t.tal _81 yl eld of tile tr ... T.bl. G). 

It ls ..... th"" troe ylold 10 pooltly ol, aIlII 

.1ga1.tloaBU, oorrelated Wi th loaf .ollteat at • for all 

tb ••• tll •• !II. ,leU wa •• osatly.ly oerr.lated Witb P 
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1. n. o_tent of IIq b S.pt_loar d4 1I0.U1nly 1a 

OOtulter aIId B._bar \lilt .... of tb .. etatl.t1oall, .1gul

tlod1l. l1a1larly. tbar. wa •• .,Uoe4 • a .. aUY. 0 ....... 1 .. '1 ... 

It''.~_ leaf o_to' of It d4 JleU 1. tb •• oatlt. of II.., 

.ilk JIll7. Bo __ • tb. oorr.laU_ ... aot .l/Illlfloan'. 

Oa 'h. otll.1' bad tb. tl''' ,lela wa. oorr.lated lI08ltlnly 

Witb 'b. leaf oOllha' ot It la tit. lI_t ... of Al&pIllt to 

.,re.bel' &ad wa •• lga1t108ftt at Dl' 1.Y~ 1n Allgust aad 

S.pt ... b .... 



~ •• l.'. OorrolaU .... fit ..... I, p .. !Ill ~ OOlLh,,' of 
Oll.lon L •• vea a"d n.Ue of 'b. \ tr.,,\moah) 

-------------------... 1011 » p ~ 

.. ,111" 0.611116" _0.14a -0.1078 

1 .... 1117' 0.5IIi6·· -0.118 -o.07it 

Illl, 18'1'1 0.'10611" -0.186 -0.18'18 

AIiC"" 1877 0.6705'· -0.186 0.311." 

"D'_~.r 1'" O.le40· " _O.Gel J,U7I' 

OOteMIF 1." 0.1101111" 0.1061 0.01111 

."_ .... 1..,' 0.'61'· ' 0.1'" 0.01111 

. ..-n ... , .,.la. ttl IF ., • ••• od 10 .. 1. 

.. 1icIIlft." .,alae ttl I' ., 1 ••• od 1"01. 



'F ••• lo, 

the preBt!11t reoaaael\4atloll1 011 tb.e u.le ot t ertl.llaer 

I, P ..... d It for oblm crop "er e baeed on old prloo or ""tlll<to 

and old ratea of fertillzer Ill1trlento. fhe 11014 of chll<1l 10 

1.proTed b)' ferttUser I, P and It. 'flu ),l eld data prooontod 

11l·'h.bl • ., 1ndicat •• \b .. \ tho applic ation of 11P.fo l eYOl or 

f erU liur b ... p;1'f ell .ulalla r ptllrll \ 1116-U I.<: .B . Il . ) 

ao.pued to th.e other ln~ll au coablll&tlODI. Rowfl'or . an 

addit10n of potaealua wi th III trOll'" .. 1.0 gaYO good roopon •• 

11l leY 18 of 11P~2' 1I11'llt2 "ltb inor .. ...,tal oon b .... rt\ 

ratio or 1.10.02 and 1.9.53 reap.oUnl,. BO'.ieTU . lncr .... et 

do •• or Il!treg. n baa proYed profltable In t b. o ... bln~tlO1l. 

of IaRtll """ 1I~1'lf.. w1tb 1ClIB. nf 118.77 &Ad 1IV.0' reepoc-

UTe~. 

Jot 'aR~l leTe1 of h r U1Uatlaa, ..... UI' t b. I CBIl 

werlE ... t tile 1114.61 pan1)' _"",0. of tb. 1G11f coat of 

t"rUll.~r •• 



Table '1.- 'e~UJ.1a.re \If, P" 1:) r •• P0l10 ..... d net 
~aOTrtledntal Oo.t BeneU t Ilatto \ I CBIi) 
a • of Cbtlt .. rr"tt., 11177-78. 
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;~: .-.-. -.- -.-Yi ~l.i -;,r.-i441':- ·-iac;;,:·- ·i;,~r;:- · -.-.-.-.-.-.- .-.-.-.-
10. 'rreatm' nt Ch1lt.. tiolLlll . entaJ. •• ntal Pront •• t 

kg/Ita yield coot benefa I.C. B. Il. 
kg/ba kg/ba -.-.- .-.- .-.-.-.-.-.-.- .- .- .-.-.-.-.- .- . -.- .-.-.-.- .-.- .-.- .-.~.-.-.-.-

1 \l"oP<l:o 
2 10P<l:l 
5 \l"oPoK2 
• WoP1l:. 
e I.PlIt1 
8 W.P11:2 
7 If.PBI:8 
8 WoPBU 
9 WOP21:2 
10 WlPoIt. 
II I1PoIt1 
12 IflPoIt2 
lS UPal. 
U 11P.I&:l 
111 IlPlU 
16 IUBU 
17 IlPIU 
18 IUW 
18 IIlPoIto 
20 IlPoItl 
21 I.PoItlI 
8& 111'11:. 
21 IIP1U 
2. IIP1I:I 
all IIPKo II' IIPlIl 
2'1 I.Plltt 

U36.e3 
1925.68 
1161.11 
1043.07 
1341 •• 6 
1084.73 
1730.63 
2115 •• 11 

996.'18 
2703.3t 
2095.39 
2951.'16 
22U.i8 
2tll7.32 
3'161.83 
2252 .'18 
n78.71 
BIU.U 
18110.111 
119 •• 01 
2'1S.22 
3'110.fi 
1II01.M 
100'1.10 
11158.07 
1717 •• 
BBd.n 

.811.13 

104.93 

294.10 
678 . 92 

1266.81 
658.86 

1515.23 
806 . 0&5 

10eJ .711 
23211 .10 

816.211 
7U.1.II 
874.88 
183.111 

17117.tB 
1228.611 
2123 .al 
21M.81 
11170."" 
18Sl.11t 

280.81 
11111.20 

31-72 
6:5-0&4 
83-33 

U5.05 
146.77 
166 .65 
1118 .37 
230.011 

74. 05 
105 .77 
U7.41l 
157.~ 
1811.10 
210.82 
2. 0 .70 
2'12 .42 
304.U 
ltB.lO 
17i.82 
au." 
aSl.U 
211.111 
atl •• 87 
SU.711 
S .... 7 
S'18.1.II 

104.1l3 

294 .10 
678.92 

1266.81 
658 .86 

1515.23 
805 •• 5 

1050 .'111 
113211.30 

818.211 
742.1.11 
87 •• 88 
183.62 

1757.tB 
1l1S.11I 
d21.21 
:.:1M.83 
111'10.'1'1 
1831.5. 

880.8a 
11111.20 

127.45 1. 0 .76 
480 . 55 1.2 •• 2 

111l2 .'16 1I16.ll 
553.011 1; 5 . 23 

1311.741.10.02 
848. 07 1;4.12 
861.6~ 1.4.56 

2104.48 1.11.53 
575.55 1: 2 .311 
.,9.77 1 • .1..72 

57.10& 1.1.88 
35.52 1.0.24 

1517.&7 1.8.7'1 
10lll.15 1.4.80 
20112 .31 1.11.04 
11101.88 1.1.21 
1275 .1i0 1.4.33 
1516.'111 1.4.82 

8J.3.01 1.2.10 

PrUe or P torUlt.or • III . 50/- per 100 !<g. 

"prlDO or abllal • Ro.1/- per kg. 

PrlGe or IUrea) I t ertiliser. .llIs.eo por 100 !<g. 

Prloe of I: tprtllher. .82 .80 per 100 !<g. 



CHAPT l' R V 

DISCU S SIOll 

T lllue anslyelo Ille been roo .... ended a. a \leeful 

gu14~ for te>'tlll.a U on .t trul t cr.pe. Tile large ... lua. 

ot l1terl!.tlU'e re .. lewe4 fully by a nUllber of worker., 

Go.4all and Gregory \11/4.7), Ulrlon \l~48), Lwldllgardn \ lW6l) , 

SbanDll \19154.), Reloltbor, ':ableton and Jon .. \ l~58 ), Sml tb 

\ lilB) , Chejlallll \1~66) and len.ortll" and Martln 111/66), 

on "arlOll. trill t tre .. , lndlca"" til. great need tur 

at!ill4ard1e.tl on ot t181U tor e ... pUng el .eU ao tile tl •• 

ot ... ,11 .. tllllf all trlllt tr ... . 

tupU. at ab.lkla belli!! .. laportant t ... U ln 

troploal Iadla, .cb wark b •• aat Iteen reporte4 OIl tile 

••• at leaf ~,.l. la oblka. !boretore, ne pn.ent .ork 

.... ua4ert_en to detenta. tIll beet .... 0Il tor _pllll!! 

ot 1 •• " •• aot Dftly t. obtaia goldanoe .. te>'tl11.lng tne 

aMn, bot ell. t. rot l1li lasl"ttt lato tb~ .e" .... d 

"art..tlcm la the lear gmtf"llt ot tbe .aJar IlI1trleate of 

n1 trllllf!ll, pholpbo1'llG and pot .... ll1. ln relat lon t. the 

4eYelopaontal pll •• es or the tro ••• 

It le obvl"". tr ... the ,.leld data ~elenhd ln 

!abU 1 tbat <ner" .. eo • ole.r r e .ponse of "leld t. 
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.pp110 a1;1"" ot IIUrosell. 'fII. reapOllI. to phOlpllorul and 

potub .a. 1I0t .1gD1t1oant. TllO pllolpllerul ",,01. pot .. l b l .... lo 

ot tile 8011 not bave b •• 11 adlqllate for obllt ... Sahay and 

Ru \ 1~10) 111 lI&IIgo l R. lcl and Koo \ ~10 ) In Valeno la orange 

alld KUllte .!l ru,. \ lV11) 111 J:agpur Sant bra. bava sloo noted 

tbat tbe Tield reaponde4 onlT to appU ed ! and not p and 1. 

Tbe leat l.val of II 11gnit10DJltlT lnoreaoed '01 tb 

!11gb .... 111'01. of eoll appUoation and t be total annual ylo14 

WB8 pont1vel,y cor r el llted tu t he leat 11 c ontent ot eaoh 

aontb. tbU8 a8tabUeblng t be r elatlonet11 p bet".en the a ppU 8d 

nl trog~n, 1 t. uptak e l nt 0 t llo l eat DJl4 til. ultl1late yield. 

'rite nHrog"" 1n leat w'" hlgb 1n _q. decUning 

.I1&1'p1, In lllnl. 'l1ore .... agaln a rho 111 Jul, an4 a IUgbt 

4 .. UIl. III Allgun. !11. valOl •• a8 aor. or leI •• teadT 11l 

S.pt_IIer aIIIl ootollll', tltll' .... agalll • rh. 11l J:""eab er. 

!Il. dat .. of t.rtiUslltion .er. 18th of IIq ad aUb oct ober . 

!Il. hl,b IlltrCl!eIl lev"l 1n .1I1'e.1I~ \ .blel> aDOOWlt" tor 

2II.aa p.netag. of til. tnsl _al ,leU) OOlll( b. partl, 

.Urlllute4 to terUU.aU .. 1n Ootobll'. B""vlr, tlte lIlor .... 

In the 1 at 1evd ot • "na la If 0 plot. ,,-.. ring tbU a.ttl 

polat. to tit. relsUv.lJ 1 .. Internal n • • d. and .. ee durlng 

thl. aoath, a. al.o tb. lllor •••• d root aot1v1t, attar tile 

lapr"" ... ""t of .011 aeraUOIl Wi tb tlte oe"atlon of raln • • 



In the month. ot Ju.ly aleo tb ere 1s an increase ot 

led W even in Wo plote. 
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Inepl t e of the manuring in M~y, June va lue was lower, 

bllt there Wae again a riBe in Jl1ly. Thia could be attribl1ted 

to ra infall Whioh. could h.elp minf'rallzatlon ot I' and increase 

ita aVailability. However, it shol1ld be noted t hat the 

irrig.,1I10n glven in the l ast "eelt of Me..\' dld not help in 

pr eventing tne drop ln the led l ev el of nl t rogen i" Jllne . 

It 1B t hll8 aeen t hat the l ed contBnt of W Waa not anll 

related to the qllantl tl a ppli ed , bllt alao to the aoll ma1a t llre 

condltion determlning av aUabllity of nlltrients. It aleo 

appears tobe related to the biological proceaaes in the tree. 

The IlI1tr1Bnt content ot the led at a glven time is the resl1l.t 

of not only the .... O\lIlte taken IIp b"t a loo thoee that haVe 

been traa8ponPd OIlt of the led for aetabollc neede of the 

daY.loping flo .. ere and frllite .... ell .. ne" fluh. 

'rhe analyea of leaf coapoll tion at the long 

inteM'al8 of one month have not fll11y rpUected thue rapid 

o hange •• 'rhlB appears to be one of ",e 11"i htlona of the 

"ee of periodical led """ly818 tor interpreting the cantl

nIlO"" internal "t1l1satlon i Smith, 11166). 

It waa foud th . t the led oontent of nitrogen 

wae raied in tile tr&Btmente having Pl and P2 l ev el. of 

80il app11c a tion of plloa,JllorI18. Tllla effect "as cons1at ent 
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tor aU lev 1 ut 
eo. app110at1on and tor tho 1'0111 •• of all 

montna . Sino e " ith blgner l eYele ot applioation of P
t 

i ta 

leaf oontent 1 taelt did not increas., 1 t would appear tnat 

applied p 110.. 1n Boaeway nelped a better I1ptake of nitrog en. 

)Oor eaon l ... el nt 0011 appl1o, t1on nt nl trogen. ttle leat 

o antent ot n1 trogf'ln "as increased w1 th hIgher leT~l ot 

eoil appl1C'ltton of pot •• atull aleo oontrary to ttl. t1ndlng 

ot Stngh and Rajout \ 1~76) ln guaVa. Ttl to tlaa occurr. d 

... en wtlen ttle leat loTala of P and It ttlellaelYea did not 

tnoreaee by tll~ treatllenta. It la aleo lnteroattng ttlat 

thOUl'i1l tile yteld Waa at, ntftoantly oorrelated to the leat 

B oontent. and aome of tn . .. alu.a utlU.ed for eatabUBb1ng 

tile oorrelaU on were tno Taluea rale.d by P and It appUcatlon. 

ttla y18ld ••• not correlated to ttle 1 .... 1 of P nor ttle l .... h 

of It \ .... c.p, ln AIlg .... ,. S.pteab.r ln ttl. ca •• of It). S1ngtl 

and Iia,IP'" \1~78) tClWld • tllgll1J .1gntt1oant correlat 10n 

11ft ..... 104 It aad ;rleld ln gila .... In ttl. pr ... n' .tudy 

.lao tb.re wa •• corr.laU on w1ttl laat cont.nt nt It ln 

fll. tllgtler 1 .... 1 at 0011 .pplioation at P and It 

d14 Ilot r.ault 1n tbetr better Ilptalte aa refl.cted by tb. 

l eat oont .... t at P and K. In r.apect at It tb. r . Blllt 18 

cOlltrar;r to tbat at Stngh and Raj Ollt \ 1~76) wno r eport 

an 1Iler ..... " tn led K wttn ntgner acll .pol1oat10n. 'I'h ta 

t •• oparf'nt1;r 4u. to the pr~a.no e at P and It tn tb. ooil 

\0.2<>l' and 1.3 to 1.7 p.r c . nt r eapeot1 .. . 1y corrOlpondlng 

to U3., kI! at P~O~- aad 136.1)' to 158.76 Itg or It~o/tla). 



A. a .... l .t~nt err eat at It 
appltc" tlon wae on t he lowerins 

Dr l ear content or P S 1 
• a nl and St ngll \ 1978) r 'partod tllllt 

apPlic tian Dr hl -
gupr dOBe. of N and 1. bad a tendenoy 

to deorease th e l eat 
P content in grape ,,1nea. Howcver , 

In til. pr •• ent .tudy nt trogen did not 
appear to baYe BUCh. 

an effect oonBtB t entJ.,y. On til. otllar nand , Jon •• and 

Parker \ 1~50) ob.el'Tp4 tllat applioation or pll a8pllat • . ta 

801.1. deoreases the l ear content of potas81um i n lav e.l. 

orange . 

Th ... the balance Dr nutrlent. ee applied to tho 

aoll Wao not the aoa p as the balanc e n! nutr ienta In tile 

leaY"' • • 

Til ••• er ag. 11eld trOll 12 alot . .... Illg1ler than 

that trOll 11'1 .lots . But .. II.,. tile 110140 witb 41rtorpnt 

1 ... . 1 . n! II' In 0 .. bln~tt on with each 1 •• • 1 of P and It 

are olotted •• o!lJ'ate11 \ .14. graPh 1 and 2 ), it 1. 

noUO." tbat th. 1told at J2 l eYo1 waa !e •• than that 

.. UII .1 le • • l In ooablnat1 on. with ~o!o, loK2, P1&Z and 

P2JC1, whlle 1t llaa Increaoedtn cOtlbln~tloll wlth "oKl, 

1'1&1, paz, 1'1&0 and 1'211: 0. r ll . r eduot l on In th. ca •• of 

1l2PQI(2 wse not appreolable. ' r OIl thlS 1 t appe&rB wh enenr 
1u 

tha ba lance of~tbree nutrients "a8 dhturbe4, th. yl eld 

r eap 011 •• to )f2 l eY 1 of nl r agen .... depreoeed as In the 

cao. 01' 1I'2PoKo WIlen 11 .... blgber but l' and It .ere low; 
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go 

eo 

70 
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LO 

MEAN PERCENTAGE 01'" TOTAL ANNUAL.. YIELD OF '70 

CH/KU I=RUtTS HARVESTED EACH MONTH UNDER 

DIFFERENT LEVELS OF APPLICATION or N, P AND K. 

'O~~~iiiiiiiiiiiiiii 
No N1 Nt. 



.2pa2 and .2PcI[2, wbere .2 and ~2 wero higb ,... bllt ~ teU 

short and I2P2K:l wllere ~l. feU sbort . Tllero 18 aJ.ao oo.e 

tendenoy tor deoreaee in 71&14 r~.pon8e to .2 wnen potasb. 

appl1o .. t1 ona Wor e hlgh, if P a,pl1oatt ona were 10.01' . 

Cline \ 1967) obaerYcd tbat responae to • wu depre •• ed 

wnen It waa ala 0 appl1 ad. 

71 

Th. ooeltict ent at Yariabtli t1 at ylo14 ia 23 .65 

and t her pfor e th~ r eBult will baYe to be r ppeated, before 

confirmation of tllis conoluaion .apecl ly beoau .. P l e".lo 

of tbe l eay.a .er~ goneraU1 d -preaoed b1 inor u Bing .011 

aPPLioation of ~. 

Tbe loat L ... el at It Waa aore or le .. atoad1 between 

11&7 &Ild ODtobar and appreolab11 low dllrill8 tbo aantll of 

.w.aller 77 w1 til the commences.nt at tba aaln hanaat 

perlod. eRgsestlll8 tbe Iltl1iaa, 101l of pota .. 1wa dllrill8 tile 

!lnal stag .. at aatllr1t, at frllUa. 

o OIIII14erlll8 that the leY.l at ~ 1n AIIgll8t and 

Sept .. ber .,., WaR correlatod to tbe ,leld. and the lea! 

l..-pl or ~ waa steady in thU period ... thia appaara to be 

the proper a .... O"1 tor l-.t .lIIIlpll~ in r .apeot at It . 

fit. leY.1 or phoapbol'lla d.olined in tne aontb at 

JI&7 . June and Jill,. tllen it waa atea.., bet"aan 1I&1~\l8t and 

Ootobar and ahowad a dl701nward trand in ....... bar. a t1u eotlng 
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tile IltiU_aUen of pllo_pllorll. dllring n"".rlng and trllit 

set ae wpll ae tor fhell ~ AvUan, 11171; Iatltan and Oboe

auer, 11183). Tll a leaf l .... ele between "'gllat 77 to Ootober 77 

baing ateadl, till_ oariod appear. to ba .Ilitaua for ... pUng 

leaf for anallaia uf tllla " l ••• nt. Conaidering tllat t iter. 

Were no elgnlt1o'lnt dlff~r~noe. tn tlte l oaf oontent or p 

witn inoreaae of a .. U applioatiun, and alao til . tnatgnlf10ant 

oorrelatlon witll lield, lt wOllld appear tllat ln tllia .oil 

applioati on of J.> wOllld not be needad. 

Tlla ni t rog, n leval of leaf Waa eign1t1oantll affected 

bl nitrogen appUoation. Tllere wae depre.aion of I content 

in Jllne abollt 211 daya atter ferUUaation. Tile hpr.aaion 

of I at tile tiae of floral eaargmoe l1ae been report ed in 

aango bT Gllpta and lareiall .. ~ 11177) . TI118 BIlggaata tbe rapid 

Iltllleatian of I ln flowerlng and frlllt .et. 

'I'ne 1...,.1 w" .or. or le .. eteadl at a lower level 

ln AIlgllat and Seoteaber d..rlng fl'l11t devP!opaent \J ones 

.!1 .I!. 11187) pr,,_bl,. dlle to Ilt1U ... tlon of • b,. tbe 

d""eloplng ot trill t •• Tne 1noreae. 1n " 1n .oY .... ber le 

attrlblltalll" botl1 to tile applloation of t.rtllUere in 

octollar a. well a. the redlloed de"""d for I ow1ng to tb. 

oonciUaalon of frll1t dev elopeent. Tbe l1eld. are oorrelated 

to If oonhnt of leaf in all tile montba. 



811100 ttl. l ear l ev . l. ot I are •• ady betwe ... 

AIIg".t aDd Ootober, .... d p08itively correlated to yleU 

and a. it <lao appear. ttl" t • 18 111 d ..... 1Id dul ttl18 poriod 

b, d.· ... loplne: trut., ttll. perlod appeare to bo .,,It.bla 

tor .. p11ne: lean. tor. oOlltellt. 

COII.lderlne: all ttle tltreo IIIltr1ellt., ttl. 80llttl or \ 
S.ptember appear. to b. moat all1table tor a"pUne: of l eaHe 

tor prOYld1ne: I1I114allo. ot tertilisaUon. Gopalal<r18tl11a am 
Got.ar. l 11162) tla"o, 011 t ne otner band, 0I1111188t04 .aapUIIII 

wll1ter tll18h l ea"e •• 

The leot leYel ot. B"OII 111 .0 plote baa eboWD tbe 

• .,.. trend. at 4.oUII. and ll1Dr .... . . 111 tbe • fertiUsed 

plot.. TH •• l1IIIIe.t. tba\ IIOt oal, tb. · uilablll t, ot tb • 

•• tnat 1. ttle .011 aII4 tbe .011 .. 18b" oondUlo118 b"t al.o 

th. lat.raal u"'. ot tb. v ••••• '0 4.terala. til. leat 

1.Yal. at utnat. at a lIl"a U •• , 

I' Wa .... tr_ th. leaf 1 ... 18 ttld I .a. "UU •• 4 

II, tb. pl .. , 1. ttl. _tb. of "ue to oetober, lNt IIDt 1a 

10Y •• ber. It was al.o •• n tbat lonaber 18 tbe aala b rn.U1III 

.... 0.. B.arlne: 'be .. two taotore 1. ai.d, it aead. tl1riber 

ooaald.raUoa wbetber tbe •• ooad 4 ... of hrU1UaUoa eI1olll4 

b. apDlled eArller, preterabl, 1. S.pteaber. 

Tb. 11.14 ••• r • • ot oorrelate4 to til. leat P 

leYo1.. Tb., •• r. oorrelat.d wi tb leaf I lenl. la AIls ... t 8Ild 



a.phabn bOlt tne lea! le1'elo at botb. P .... d , 1n tb.. et .. d)' 

414 not .how any appreclable r tl8pOu. to 8011 a 1plio .tloa. 

It 18 tb.eretore, not poaolble to "l18g •• t UlIf critical lOYol o 

tor tb. .. o two eleaento troa tb.e data ot tb.l •• t"d), \ 1'lde 

grapll 1 aDd 2). l'Ilrtller, tile regno. lo" lln .. of )'1 el d oYer 

If ""d It leYel. ln l ea! a re llnear .... d 1 t IIl81 b. neaeaosr:r to 

"ee blgll le""l. at tertl11eaUoa tc get blgber l oaf content 

""d Il quadratio rel ationabl p witll 110 betore criti aal 10Yela 

are errS. Ted at. 

An l)'slng tbe pero ent age ot tbe total ann.1&1 )'1eld 

barveated upto tbe end ot Jul)" '77, AIIgu.t '77 , ! uYember '77, 

Deo ember '77, J!lIIl1ar:r '78 and JlaNb '78, 1t "a. cbeernd 

tba t III trogen bae obowa a tendena1 to lnoreaee ear11 11elda 

ln Jul, 77 ""d quet 77g=;' - ~\\)0 appe.lX'8 to be a coablned 

ottoot ot torUUodlon 1n prano"o October 76 WIllcb 81g bt 

ba.e lapro.e4 od ""d otJ'll' ro"'ntl_ ot tNU, . 0 allO tbe 

tortlll.atlon In .., " wIllob 81gll' ba.. belped b1 b.ttor 

4 .. ,,10pa .. t ot trtdto. 'fbi. polnto to tbo ".ed tor preoh. 

U81111 ot appllo-.1;1on tor 1 'ortllla" Uoa bl' toUar appll -

odln In oUer to alUr tb. poro."tag. of beariag 1" .arq 

an4 l a U blll'Y'" ..... oa. 

l"AIo"oa1o. 

'fb. laor .. o"tal 000' ben.tl, r~tl0 pro.ented In 

'fable-7 .bo ... tb 10 1" genoral, III trogen 11 1"'01 ot forUli. aU .. 

1. aor. lI"etlolal 1;1."" Ii 1 •• 81. JI. teW coabllUtlo,," like 

101'«1 Ila •• gl ... Illill .aluoo, b,,' 4". to l aot ot 00 ... 11tel101 

ot til •• tt.ot ot 1t1, tb. taotor pra ..... lIll' r eopo ... 1bl. tor -
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FIGURE :-1 LINEAR REGRESSION OF MEAN YIELD ON THE NITROGEN 

CONTENT OF CHlef.<U LEAVES IN SEPTEMBER -1977. 
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til. 71.14, a tl ... r.co ... eadaU .... ..., Ilan to await tunner 

ooll.otlo" ot data aacI. a pooled analyala. 

froa tne toregolag dleoll881o" 1t 18 ..... tb. .. t t il. 

71.1d ot 0111 .... I1Ild er tl1e •• 00a41t101l8 r espo"ds well to 

altrogea aacI. to a little extent to potaaelua but not to 

plloepl1orll8. s ept .. ber appeare to be a sultable period for 

.... pllag le"vee f or 8eeeaalag t l1e "Iltrl.nt .tah s of tl1. 

'tr •••• 



SU IIII Allt 

A fert1llz er trial wi til t hr ee 1.,. • .1.0 of ". P and It 

io in progreoa on Chilcu, ov. Kal1pa t tl, at tile f ruit aeaearoh 

Station, If. II . Collegft of Agr1culture , Ifaveari. 'r ile tr. es 

reo.lvlns Itraded d08e8 aooordins to t hair age are in tn.ir 

8th year and na .. e reo oi .. ed ln t wo opUt doeeo, 0, 360 and 

720 g per trpatment of If , P and It ln all oomblnation. ln 

Randomleed Re~llo .. ted trlal. 

'fh. y1eld of the tro .. and their leaf oontent at 

., P and It aaon aonth trOll _ay 11177 to .o .... b.r lW77 wero 

re~arded . 

fbo blgber l .... h at nitrogen appU.d to tb. aoll 

saY8 atatlatlo.U, olgnltloant blgbor ylo14o. 'fhere waa no 

olgnltloant raopCllloo to P 0114 It opplloatll>llo. 

Leaf III tr".1l ooatellt "ae .odor.te ln lIat, red"o.d 

III 1IIIl0, lnoro.o..« 11l lilly 1917 thon deoreaud osalll ln 

AIlpuot ad resallled .t a falrly canotant l ... el IIpto ootober 

ad t.h"" 1Ilore •• od to a ,",,1 ...... ln tb. month at 'oy_bor 1~77. 

It " a e .leo obo."ed th "t aDDlio"t10n at pboephoruo 

1I0d e onol.tpntly 1Ilor~a."« tbe ~ contftnt at tbe le.ypo dur1ng 



all the montb • • Potassium appll ollt ion bad alBa i.oraY ed 

the 11' c ontent ot the l eavee . 

The ph osphorus oontent ot the l eav e . "ae not 

au 

affpotpd elgnlf10 Blltl y by tile three l evele of P f ertll1zatlon. 

Tller e "a8 r edllot1 on i n tile leaf l evel of P .. 1 til lncr oaolng 

lC applio a tion to tile 8011. 

The Potass i u.w contC'D.t of the l eavee waa aleo not 

affeot ed e1gnlf1oantly wt til dUrerent l ev e18 of eoU appl1oatlon 

of K, f and B. There Was a gen er al tendency for lncreaBe in 

tile l eaf content of lC wl tll 1l1 gller l ev els of eo11 appl1oa tton 

tn t il e .ontll of Roy e.ber only. Tllere wae no effect of tile 

.011 applioation of R BIld P on tile l eaf oontent of !C . 

Corrplat lOll waa worked OI.lt tor all tile lI ontll. botweon 

tile l eaf 1IIltrl ~nt oOllt~t and tllp total l.JIIIIlal ylelds. Tile 

yleld. were poaltl" . l, ud at p:nlfloBlltly correlat ed " 1tll 

leaf CD!lt~t of nl t rag"". Tile 11 ~ld w". negatt" . ly oorrel ated 

wUIl P In t il e ;m~t of Ma,y to Sept .. ber lW77 and po.i tiv ely 

In Ootobe r and 10000P.ber, bll t nOlle of tile atathtloally 

alblllfloant. Si milarly, tiler . Waa a negatlve oorrelation 

lIetw .en leaf oontent of !C and ,ldd in til . lIont ll of Ma,y , 

.rllne and .rill" IIllt not .1gnltloant. Tile yUld wae correlated 

p081tl". ly w1tll tile l eaf oont ent of t 1n tile lI ont lle at 

AIlvllet to !fo".lIber, IIllt tile oorrela Hon wae elcnlt10llllt only 
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in A.t1 g118t and September. It "aft o onclud ed tb.at tne month. \ 
~ .....---

of September " 0111d be moet .l1i tabl e for 8IlIIpl1D1! leave. 

tor the 8S8eeement of IUltrl t lonal status of the trees. 

The y i e l d8 improv ed witt>. applicaUon of n1 t rogen. 

'!'her e appeared to be no n eed to apply phCBphorl18 a. i t 

did not aff~ct lpv elB or yi el d . Application of potash 

hae ahewn e .... p b eneft t. 

----x----
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App..ux I ••• hEll!1i1~01! "'Ill 1II77-7a IiI!!!!Ul 77 h Ain l 7111 

-.-.- .- .-.-.-.-.- .-.-.-.-.-.-.-
W.U. 

:r.p ..... ,..;~ ·- ·-·-· - ii';i4i~i-'- '-i~~~i 
IoY6 ' ..... Ayg . 1I1ni... AYa. loy, . 1n OM. 
t.p· 1a a"p· 1a ..,.. al.ni .... 
a a " ... 1. "1I81. 

" " -.-.-.- .-.-.- - -.-.-.- .-.-.-.-.-.- .-.-.- .-.-.-.- .-.-.-.-.-.-.-
1-1/7-1-77 :n. o 13. 0 71 t3 0.0 
8-1/1'-1-77 :51 . 4- U.4- "0 t3 0.0 
~1/21-1-77 211 . 2 11. 4- 711 401 0 . 0 
12- 1/118-1-77 211 . 1 11.D 711 1140 0 . 0 

211-1-77/ '-2-77 30.1 11. 1 72 a2 0 . 0 
8-2/ 11-2- 7., 32.0 10. 0 511 22 0 . 0 
12-/18-2- 77 51.8 111.2 81 :II 0.0 
19- 1/28-2- 77 1:1.3 17 . 11 III 400 0 . 11 

26-X 40-3-77 311 . 4- l.Ii . 1I 70 211 0 . 0 
8-1 11-3-77 17 .8 18.1 67 24- 0 . 0 
12-1/18-1-77 11 . 0 18. 8 113 t3 0 .0 
111-1/18-3- 77 :17 . 1 111 . 0 18 ao 0 . 0 

16-~40-77 1".11 1i . 1 70 III 0 . 0 
2- 40-77 III.' 11 . 0 7/1 407 0 . 0 
8- 40/16-40-77 II. ' 111 . 7 17 0' 11.0 
16-4o/U-40-"" 140." 21 . ' 840 11 V. O 
1a-40/Ii- 40-77 1t.1 1140. ' 840 040 V. O 

I.J-X .... o-" n .• 111.0 80 10 0.0 

"-11 11-1-" 11 . 0 ll.' 81 .1 0.0 

140-1/10-1-" 11.0 ..... 81 71 0.0 

11.-11/ 27_1-77 11.0 1 • • 1 81 61 11 . 0 

21-11/11-.... .,., 1t.1 87 . D 8. " 0 . 0 
40-.11.0-.... .,., 140. ' 27 . 1 .,. liS 1.0 

:u.-a/17-1- 7f 18.0 III.' 840 .40 11.0 

18-1/140-.... .,., 140. 11 240.' iI 740 407 . 0 

111-1/1-7- 7., H.' a •• 11 III .. 11'11.0 

1-7/8-7-17 10.1 " . 11 III a7 Ill . O 

"_7/~7_"" 10.1 240. 1 II. ail 511 . 0 

18-.,/12- .,-71 10 .7 ID.6 "" 8D eD.1I 

211-.,/211_7-71 211 . ' 111 . 1 ". 811 200 . 0 

Io-j{8-8-" I t) • • .111.1 III 81 l.Ii . 1I 

'-8 12-8-77 ao.a al.40 III 82 n .1I 
11-8/111-8-77 l ei . 1 211 . 6 III 8. DI.' 

10-8/21-8-77 '0.' III1 . a III 711 U.li 

117_8/a-1I_77 1111.11 ~40.7 1140 1111 18 . 11 



11 

I-II/W- II_77 211 •• 2l1.11 117 88 200 . 0 
10-11/14-11-77 lI0 .~ U.~ lIa 8~ ~ .II 
~7-1I/21-9-77 SO. 8 2:1 . 8 11 11 72 U . II 
B~II/SO-II-77 1I~.8 25.8 9S 112 0 . 0 

1.-10/7-10-77 3~. 0 U., II ' 611 Il . ~ 
8-1O/~~1O-17 S7.0 22.~ II lI II~ 0.0 
~-1O/2 1.-1O-77 ~1.2 a.1I 75 311 II • .) 
22-1O/28-~0-71 31 . 2 ~. 5 711 U II .U 
211-1O,t~~1.-77 36 .0 a.1I 80'1 " 0 .1l 

a-U/ll-ll-77 35 . 11 ~1l.11 711 37 0 .0 
11-1l/la-U-77 U.II 20 .11 71 all 0 . 0 
a-U/25-~77 33 . 2 a.a 77 II' 0 . 0 
21-~1/2-a-77 lIO. 6 20 . 15 93 ., 0 . 0 

1-:l2-71/1I- l2- 77 32 .5 u . ~ ~II II~ O.U 
10-l2/~l2-77 :S2 .11 13 . 6 110 4:1 0 . 0 
~7-l2/~ a-:l2-77 32 .~ U . O 811 SO 0 .0 
2~1l/31-a-77 211. 0 U. 7 110 liS U. O 

1-1/7-1-18 SO. 2 ~O . O 'Pl S6 0 . 0 
e-1/~~1-18 SO.I ~., 711 " 0.0 
15-1/21.-1.-18 211.11 10 . ' 811 liS 0 .0 
211-1/28-1-18 10.8 10 . 1 " 116 0 .0 
21_l.t~2_18 SO. 8 10.' 811 SII 0 .0 

&-1I-7I/U-2-7I I~.I ~., " III 0 . 0 

l2-a/Ja-2-78 21.1 U . 8 II 50 0 .0 

11-2 /2&-2-71 1 2.' U.II 11 n 0 . 0 

2'-I/~'18 It.O 17.8 II " 0 .0 

&-1/11.-1-78 11.0 11.1 tl .. 0 . 0 

12-1/la-a-'18 11. 0 11.' 85 III 0.0 

lII-l/II&-I-78 11.1 ~., 71 .. U.O 

11-1/1.-~'" 11.11 17.1 It U 0.0 

2-4-18/8-4-71 11.0 20.11 8S &I 0.0 

11-4/15-4-78 11.8 ':1.8 811 n 0 , 0 

14-4/II&-t-71 D.O 1l1.1 18 1111 0 .0 

23-4/.;1I-~" 3;1.8 U . S 811 1111 0 . 0 

so-t/a-b-78 H.a at.' aa " O. U 



tu 
A,p ... 4b II. Aaal ,eh of YcU'tanoe of the Det " of ObU," ,blh. 

,.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.- . -.-.- '-.-.-.-.-.-.-.-
SOIlNe Df a, OJ e '.8. Oal."· 

"i;;iici;ii;';'-'-'-i-'-'-'-iii:3860'-.- '-iii:&ieo'-'-'-'i::a57 .-.-.-.-.-freab ... , 211 IIUe.4."6 1I511 . \l~1I 4. . 016" 
10P'&0 
n 1 4.1I02 . 4.l00 4.IIOl . U OO 30.3-690·· n 1 Ma.ll1l1l1 114.:5.1111111 6 .071111" 
U 1 8.11001 o . OIIVII 
'1 1 11112.816' 1162 .8168 •• 01l1ll 
U 1 ".5628 7 . 11610 U. 0846 
U 1 11 .11706 11 . 5708 O .l~'" 
n - 11pl 1 1 . 40750 1 •• 7110 0. \110& 

I1PI 1 811~.0512 8 1111 . 0512 11 . 6065·· 
IfIPl 1 811 . 0000 8V.0000 0. 1I~ 511 
laPl 1 8 . 36211 1/ . 1I62i 0 . 1002 

II - 11U 1 16 . 6668 1 . 666' 0 . 186'" 
1112 1 1112 . 1170a 1112. 11708 2 . 111811 
12U 1 &60 . ''&12 380 .... 612 .... 0&,)9 
Wlltl 1 4.10.71118 4.10 .7158 .... !lUll· 

PIt - pal 1 15". 8251 287.8151 2.611112 
,111 1 1&6.4001 188 • • 001 1 . 11211a 

'IU 1 115 . 15812 115.11811 0.11111/0 
PS. 1 0 .0005 0 . 00;). 0 . 0000 

WI'It - 11'1&1 1 lie . 11058 lie • '1011' 1 . 101' 
I VI&. 1 1107. 52110 1107.82110 11 . 6715" 
11pal 1 111". 05211 11/".0121 2 . 1014 
11pal 1 &1.MOO &1.,,00 0 . 1110" 
..,Ul 1 "'.111111 87.tlll. 0.711"1 
la'UI 1 140. 888" 140. 1487 1I. 1I04.l1 
Dral .. 187. 71114 187.11" • • 11" 
Ii,al .I. 1.1178 3.11378 O.OHI 

• IIIII . O.U ell.OU40 

ill ea ....... 

".8111! 
+ .... 01 

D.- Ill' 111.44.1 
D. 1" ... . 711 , . " III.n 

Slf,1lltlout ., IIl'lenl 
Blpltlo .. ' at 1" 10n1 



Appenc11x IIIa.- lI ont nw18e llean Yi eld or Clllku Fruita p er Tr eatment. 

sr . Tr eatment July 
-.-.- - -.-.-.- -.- .-.- - -.- -.- - -.- -.-.-.-.-.-.-.- - -.- -.-.- -

Al>IOWit love.ber December J anuary lIaren Total lIean 
10. 11177 1'>J77 11177 1917 11178 .1.1118 lIean 

~·-·-i; ·-~:· -~~·- ·-· ~.;5~ -.~:;~; -·~:;~~·-·-·-·;.=5~·- · - ~:;O~ - -O~;5~·-·- ·~3:~;~- ·- ~ .;79 
2 1 0 Po Itl 1.500 4.750 7 .375 13. 5:)0 .! .750 1.325 .U . <!OO li . ~vO 
3 1 0 Po 1t2 0 .450 2 . 1150 3 . 400 8 .125 3 .800 0 . 086 18.813 ~.136 
4 10 P l I: o 0 . 1150 3. 000 2 . 0~0 ~ . bvO 1.100 O. iOO 16 . \lOV ~ . o17 
5 1 0 Pl 1:1 0 . 250 3.500 4.550 11.d75 4 . 000 0 . 800 ~4 . \j75 4 .163 
6 10 Pl K2 0 • .<00 _ . 37;; 3 • .,00 10.<!50 0 . 600 0 . ,,50 .1.7 . 5 70 i . \lll\I 
7 10 P2 It o 3 . 750 5 . 775 3.275 12.375 2 . 500 0 .362 i6 . 037 4 . 673 
8 110 P2 1t1 2 . 250 5 . 325 10 .300 1 2 . lIuO ~ . B50 0 . 650 34 . 2 75 5 .713 
9 Ifo P2 1t2 2 . 000 2 . 100 W.750 2 .100 0 . l50 15 • .1.50 2 . 6V2 
10 111 Po 1: 0 1.6 )0 4 . :<50 10 .7) 0 111 .150 1.0 75 1.025 4 2 . 600 7 . 3VO 
11 11 Po n 2 .650 3 .315 8 . 000 14.600 3 .1) 0 1. 225 36 . \100 5 . 658 
12 n Po K2 ~.850 7 . 31') 1 4 . 800 18.775 2 . 300 1.125 47 . BZ5 7 . 971 
13 n el It o 2 . 8'50 1.825 13 . 000 14 .300 3 . 500 1.050 38 . 325 0.054 
14 lU Pl K1 4 . 7150 4 . 800 8 . 250 1 6 . 550 2 . 900 1.050 40 . 3JO 6 .717 
15 !Il P1 K2 8 . ; 50 9.550 11 . 550 ~6 . 700 3 . 500 1. 400 60 . 1150 l J .l5B 
16 n p2 Ko 5 . 600 5 . 1125 4 . ~50 17.125 1.500 1. 400 36 . 500 5 . 0B3 
17 In P2 It .l. <; .7<;0 4 . 250 5 .150 16 . 8 75 2 .100 1 .175 35 . 300 0 . 883 
18 III P2 1(2 3 . 450 3 . 750 11) . 4 75 14.350 5 . 000 0.425 37 . ~50 6 . ~42 

19 12 Po Ko 1 . 600 2 .625 7.575 11.!! '5 ~ . 3UO 0 .325 l6 . 260 4 . 375 
20 12 Po It l 9 . 51)0 8 . 000 14 . 65'> 15 . JJv J . ZOO l . 2UO 51. 750 8 . 6lll 
21 12 Po J;2 8 . 2JO 4 . 750 12 .600 11.11l0 4 . 050 .! . l50 43 .150 7.1\1;< 
22 1f2 / 1 K o 11 . 7';0 0 .10100 14.~75 U .700 " .750 1 . 550 60 . ~l5 10 . 154 
23 112 d 1(1 \I . "5U 5 . 75U .!J .85u 17.45<.1 3 . 000 ~. u5J 513 . 350 \f .1~5 

24 !12 ' 1 lt~ a .6uO 5 . 760 16 .075 16 . U.!1I l . uSO 1.3l5 48 .725 Ii.l,a 

25 112 P2 11. 0 9 . 1100 8.125 13 . 85v 18.650 1 . 750 1. 075 5 • • ~50 B . Bl5 
26 Jl2 n iI:l 1.2"0 3.tl75 6.200 12.750 2 . 4<.10 1.360 .7 .tl~5 4 . 6.l3 
27 12 L'2 K2 5 . lIuO 3.400 19 . 350 1l.Obll 1. "715 1.1JO 4l . 575 7. 0116 

!lean 4 .415 4 . 7b5 11.426 14.73u .! . b648 1. L1L11 ~.6 . J.L10 6 . H~ 

• P ' teet r esult . lti:l Sl t;n . >Il l?' . JlS NO N> 
S. Ea. t. 2 . 89315 1.6661 3.2218 " . 6320 1. 236~ 0 . 041 
~ . D. a ' 0", !eye!. 4 . 8443 9.3680 
C. D. a t 1,. loYoJ. . 6.547. 12 . 6630 

100 .73 C.v. WZ . sw 47 . 08 48 . 34 35 . 73 66 . 20 
.-
~ 



Appmdi,. III111- .ean Yield tor tile IIDDtll ot Jill.)' 11177. 

-.-.-.-.-. - .- .- .-.- .-.-.- .-.- - -. - .-.- .-.-.- .-.-.- .-.-.-.-. - .- -.-.-.- .-.- .-.-.- .- .- .- .-.-.- -.-.-
IC c 1:1 K2 

Po Pl PI •• IID Po l'1 - -P;.! JIIe= Po ill P2 Mean . "aD 
-.-.-.- .-.-.-.- .- .-.- -.-.-.- - -.-.-.- .- .-.- .-.-.-.-.-.-.- .-.-.-,- -.- .- -.-.-_ .-.-
1 0 

11 

n 

...... 

1.750 0 . i50 3 .750 2 .150 

7.600 2 . 850 0 . 600 5 .350 

1.600 11.750 i . 500 7.6 17 

:11.650 1i .1S0 6 . 28 5 . 0311 

1.500 0 . 250 2 . 250 1.333 0 . 450 0. 200 0 . 2 17 1.233 

2 . 8'50 4 .750 5 .750 4 . 383 3 . 650 6.250 3 . 450 5 .1i7 4.\150 

11 . 500 1/ . 250 1. 250 6 . 666 8 . 20 0 6 . 600 5 . YOO 6 . 1100 7 . 061 

4 . 550 4.750 3 . 083 4 .1.0!8 4.100 5 . I>H 3 .117 4 . 016 4 . 415 
-----------------------------------------------------------------------------------------

I . ~. JI.. . ... n. ~J{ . Iii'''. 

G. ~: • • 1: 0 . 11645 0 . 9645 0 . 9645 1.670 5 1 . 6 705 1 . 67u5 2 .6V30 

~ . D . at 5~ l ey . l. 

.. 



AppeDdllt IIIc.- .eall T1e14 tor the lIonth of AI16118t 1\/77 

-.-.-.-.-.-.- .-.-.- - -.-.- .- .-.-.- .-.-.- .- - - -.- .-.-.-.-.-.- .- .- -.- .- .-.-.-.-.-.-.-.-.-.-.-.-.-.-
Po Pl 10 pI! i..... Po ~l 11 P2 lIean "1'-:-o--"p"l",2"---;;pC;~-~IIr::ean= lIean 

-.-.- .. -.-.- .- .- -.-.- .-.-.-.- .-.-.- - -.-.-.-.-.- - - -.- -.-.-.- .-.-.- .- .-.- -.-.-.-.-.- .- .-.-.-.-.-_D 
• • 6211 3 . 000 5 .7711 •• 4.6'7 40 . '71!0 3.500 5 . 325 • • 1125 2 . 1150 2 . 375 ~ . OOO 2 . 4.2 3 . 811 

n • • 250 1.6211 11 . 1125 3.1133 3 . 3711 •• 600 • • 2M 4 . 14.2 7 . 375 •• 1150 3 .750 6 . 6112 • • \/6W 

112 2 . 6211 11 .\/1)0 6 . 1211 5 .5110 6 . 0ll0 6.'750 3 . 675 6 . 206 4 . 750 11 .750 3. 4ll0 • • 633 5.4.6' 

-----------------------------------------------------.----
.ean 3 . 633 3.506 6 .6J6 ' .64.11 11 .3711 5 . 017 4.4.63 ' . 1156 5 . 025 5 .6~ 1 3 . 05U ' .656 ' .755 ___ _ 4 _________________________________________________ _ 

II . !' . It . 

~ . 'a. ±. 0 . 50ll. U. 5554 0 . 11554 

~ . I . at 5,4 l ev J.. 1.6148 1. 6J.41:1 1.6146 

..... 
O. WSll/ 

G.7"66 

n . 
U.\l61l1 

2 .7\166 

!'It. IItlL 

0 . 116111 1.60Gl 

~ . 711t18 4 . 8443 

~ 



APpmd1x III4.- ..... Tiel4 ror th o Monttl or Rov,,"ber 1~77 

-.-.-.-.-.-.- .-.- --.-.- .-.-.- .-.- -.-.-.- -.- .-.-1[0 1[1 -.- . -.-.-.- .- .-.- - ·- ·-K2·-·-·- ·-·- ·- .- .-.-.-.-.-. 
"0 PI 1.'2 I.... Po .. 1 >'it. lIean >'0 >,1 .-2 u an lIean 

-.-.-.- .-.-.-.-.-.-.- .-.-.- .-.-.- .-.- -.-.- .-.-.- -.- ,- .-.-.-.-.- .-.-.-.-.- .-.- .-.-.- -.- .-.-.-.-.-
Io 

n 
n 

lIean 

4.600 2 • .J50 3. 275 3.308 7.375 4.550 10 .3<l0 7.4')8 3. 400 3 . 600 ~ . 050 3. <l17 4 .578 

10.700 13.000 4.1150 11.550 11. 000 8. 250 6 .160 7.467 14.600 11. 560 10 .475 12. 208 ~ .7U 

7. 6 75 14. 275 13.850 1l.IIOO 14. 650 20 .850 6 . 200 13. 900 1~ .800 16 . <.1 75 1~.350 16 . 075 13.W58 

---------- ---------------------------------------------------------------
7.625 ~.775 7.358 8.253 10 .342 11.217 7. Z17 11 .592 10 . 267 10 . 408 10 . 625 10 . " 33 ~. "25 

---------------------------------------------------------

s. ,... •• ± 
r . D. at 5~ l eT.1. 

•• P . 11: • 

1. 0740 1.0 740 1. 0 740 

3.1227 3 .1~2 7 3 .1ZZ7 

Ii. 11K . 

1.8602 1.860_ 

5 . 4086 5 . 4J86 

Pit . 

1.8602 

5 . 4J86 

IIP1t . 

3. 2218 

~ .3680 

~ 



Appendix llle.- lIean Yl pld fur the Donth or Deoember 1~77 

-.-.- .-.-.-.- .-.- - .- -.-.-.-. -.-.- .-.- .-.- .- .-.-.- -.- .- .- - .- .-.- .-.-.-.-.-.-.-.- .-.- .-.---.-
Po n Ito p'2 lie... .1'0 1'1 Itl <'2 lIeBII ~p""o---"1''''i-,K,.,2=-''''1''"'il''--;II'''.:-'''~ II . ... 

-.-.-.-.-.- -.- .- - - -.- .- .-.-.-.-.- -.-- -,-.-.-.-.-.-.-.-.- - -. -.-.-.- .- .-.- .-.-.-.-.-.-.-. 
• D 1I .2M 11 . 6)0 12.3711 1') . 408 13. 500 11.875 12.1100 12 .7ti8 8.125 10 . 2tiO ~.7511 11.375 111 . 847 

n 111.1M 14.300 17.1211 16.8158 14.S00 18.6110 16.875 16. G75 18. 775 26 .700 14.300 1~ . ~42 17 .8.0 

W. 11.825 24 .750 18.850 18.408 15 .200 17.45012 .701) 15 .133 11.10 0 16 .925 11. 050 13.02515 . 522 -------------------------------------------------------------
lIeBll 13.408 18.217 16 . 050 15.225 14.433 15.1158 14 .1'75 14.850 12.667 17.1158 11.717 14 .114 14.731 -----------------------------------------------------

"' . "':'111. . + 

C. D. at 5~ 1eyel. 

If . 

1.24v7 

P. It . 

1 •• 4)7 1.24)7 

111'. HK. PIi. . II>' .. . 

~ . 14VO 2 . 14>10 2 .14\jO 3 . 7. 22 

• :: .. 



Appendlz IIIt.- .e .... Yield tor tbe Month at Janu" ry 1W78 

-.-.-.- -.- .- - .-.-.-- -.- - - -.-.-.-.-.- -.-.- .- .- .- -.- - .-.- .- .-
1:0 n 1[2 

>'0 '1 ------pjf ....... Po pr-----pz lIean Po PI P2 lie .... . ..... 
liD 2 .300 1.100 2.500 1.fl67 2 . 75<l 4 . ) 00 2.650 3 •• WO 3 . 600 0 . 600 2 .100 2 .166 2.444 

n 1. '175 3.500 1.510 2 . 025 3.100 2.1100 2 .100 2 . 700 7. .300 3 . 500 5 . 500 3.600 1. . 776 

W2 2 . 300 2 .750 1.7~0 2.267 2 . 2000 3.000 2 . 400 2 . 533 4. 0150 ~ .050 1.776 2 . 6 25 1. . 475 
--------------------------------------------------------------------------------------

. _ 1.6112 2 .450 1.W17 ~ . 086 01 .663 3 • .500 1. .450 ~ .811 J . J8J ~ .OoO i .W5B ;I. .7~7 1.. 565 

------------------------_._- ------------------- -----
II. Ii . 1:. 

S. ":'i-l . t v . 41il3 0 . 411.3 0 . 4123 

c . ~ . at 5~ le~~l. 

IIi' . Ii~ . 111. . 

.) . 7 141 0 . 7141 0 . 7141 

1I1i ... 

1 . 236W 

.. .. 



.t.ppp41,. III g.- lIean Yield tor tile lIont t>. of lIare t>. 1976 

-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.- -.-.- -.-.-. -.-- .-.- .-.-.- .- .-.-.-.-.-.-.- .- .-.- .- .-.-.-.- . 
lt ~ ~1 K2 

Po Pi l'2 Mean .. o l'1 .. 2 lIean lIean 1'0 t'l 1.'2 Ie ... 
-.-.-.-.-.-.- .-.-.- .- .-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.- .-.-.-.- .-.-.-.-.--.-.-.-.-.-.-.-.-.- .- .-

•• 
n 

112 

II .... 

0.750 0 . 21)0 ll .312 0 .437 1.325 I) . SUO 0 . 650 0 . 925 0 . 667 0 . 550 U • .aiO 0 . 2~6 0 . 553 

1.025 1. U1I0 1.400 1.158 1.il!!!! 1.050 1.175 1.15U 1.125 1.400 0 . 425 0 . ~B3 1.09 7 

0 .325 1.500 1.0 75 0 . 1/67 2 . 200 1.050 1. 350 1 . 533 2 . 250 1 . 325 1.100 1 . 558 1.353 
-----------------------------------------------------------------------------
0 .700 0 .917 0 . 946 0 .654 1.583 0 . \16 7 1.056 1.203 1.154 1.0"2 0 . 5~2 u . 946 1. 001 

----------------------------------------------------------------------- .----------------
II . P. K. 

~ . "m. t;- 0 . 2378 0 . 2378 0 . 2376 

C. 1) . at 5' 1"",,1. 

1Ili'. 

0 . 4116 

Pit. 

0.4116 

NIt . 

0 . 4U6 

IIlPK. 

0 . 7129 

.. 


