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__ i. one of t.he moat Saportant. E'.-ment.1v. 

tJ:OP1eal fz:uit CI'OPB ooeupy:lD.;J 2) per cant of total ar_ 

uD4 .. fraits 1n India. Xeftla nnb fupt 1n acnqe 

aCCOUfttinq for an ana of aboat 51.420 hectares ana • 
prOt'tuct1on of -: ?1,. 1,9 thouaand tOlllDeI!l (I'um Guide, 1987). 

1 

' .. nenn' 1e tbe moat popala.c' c4aIIercial variety of be __ 

1n t.he State covering Dearl,. SO PH" cent of the total ... 

und. baDana. 

'fhowJh Kera.l.a radua tuft in ana, the product1on 

18 IlUCh leal> ccmpareci to ot.b4t&" $~t... ODe cuaong many 

reasOlls 1& t.he lack of proper len11i.zat1on.' MeiDiI a 

OOovy .feeaeJ:, l:aaDaDa r:aquue. adequate iIiIP1OWlt6 of 

fenl11.... for bigber aDd .at1sfectoq y1e.i.ds. It 1. 

e.timated that an averuge CJ:OP .r:emovea about lOa Jcv .. , 

80 kg P20S and 800 'kg ~O Ina a hectare of 1.ancJ 

ev •• raraohavan, 1912). 

'I'he 'enili_r applicetloft 1n banana 1s cloeely 

nlat.-' to its 4evelol2ll8ntel physiology. Optirua supply 

of nutrient. tbrougho14 the different nba.e::o of qI'OWtb 

of the plant ultlaetely .... cid.s crop nroduct1on. 

'l'he several exper1r.l$1lte conducted in India and abJ:"Oll('! 



geDerally point out that tbe fertilisers ba~ to be 

applied In full before the plant ~s to reproductive 

pia.. (SWDal'Ville, 1N4, VeeraJ:6;baYan, 1~121 Plllal 

2 

at.. .... , 19n, Val.aaJllM Mat .... , 1~80 and Sheela, 1982). 

aeD8rally zrec:aaDended ~at.lce 1£ to ap,:>.l.y t.lle ""urea 
doe. of Jenl.lJ.aera in 8 ... .Ly and la~e veg~t~ tlve ptaaea. 

The .... aaa,.e~t1on in the State 1s also to awly the 

fertilizers 1n equal spllt dOties dw:1ng the second aDd 

fourth months after planting. Bow."er, there are sevenl 

facmers who nsort. to mere than ~vo npllt appllcetiolW 

."peelally when 'Rendren' ftrletl_ are grown Oft 

c .... rc1al scale. Mvaftta9" haft been repartee! by such 

farmerF eeneeially on specific locations by 8p11~1n9 

fert ill_r~ 1101:8 than twice. 

Certaln ~tudiee: eond\Xrted 1n 'Keralcs Agricultural 

University (Gop1mony &til., 1919, Namnler at. U., 1979 

and Rajeevan, 1985) and also ln otber States <Vearf.\nnah 

at 11-, 1916 an<:1 lr1za1'ry At.. u., 19 ill) 1nt: 1eat. that 

there 16 sa. j ustlf 1cat1C1D in apply1Ag fert111M.C11 in 

_DaDa 1n mace s pUt clOM_ .. 

'lbe pr:eaent stUd1.,. W8&'e taken maJ.nl.J to confla 

whether l'DOre split applications are remunerat1v(~ to the 

farmers. 'the st w.; lea vere also ahoed. a~ to !:>rOVid. 



poe.Sble explanatlona in cas ..... split appllaat tone 

be .. favourable nspons •• 

belcw .... 

'l'm 8]»ctfic obJectiYes of the study ace 11st;ecJ 

t) to find out tbe •• f~ Of .pllt appllcattoa 

of fe&"ti It_r& Oft flawerin9, yield and 

quality of bunches 

:1.1) t.o atuoy the 1lut.&1.aat. at.c.tua of plant:;. at 

cU.fferent. .tdgee ~ 4jilcowt.b. 

3 
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It. ~he_i" review of banana nutrition ba. 

beea _de by Vela_ MIltbew (lC}80), Sheela (1982) ana 
Raj .... n U 9~) _ 'The pre.eM ~1_ 1. therefore eonfi'*' 

to eel"te>ln relevant aspeets eonnectad with the pre.ant 

study-

MaDuriaJ. eaperiIMDu ill ba"",.. cODduct.ed .. 

aul,. .. 1921 by '_oelt _4 ...... J..ed t.bet. n1t.J:OgeD aDd 

pot ... 1u. vue Z'8q.uUed 1ft la..- ""UD~& bJ' _Dana, which 

va .. funbeZ' conf1rnai by »ulloa ... Ala- (1:133). Cro\ltcbe.l' 

and Mitchell UNOJ in thei.- 1D ... tig~~10ft8 on the n1t.rogaD 

needs of taros K1cbeJ.· banana observed t hat an 1noft .... 

in yield could be a.cureS only by tbe application of 

nitroqen 1n solls which vere rlch 1n aveilable P20S end ~O. 

aorris and Ayya.. (19'2) .. eported tbet planta 

nquire 1aE'9~ quantities of pot •• ahlll, lIlOt'esmte q\lP'ntltt~. 

of ftltrOQen and relatively 11ttle Dhosflhorae for opt,.. 

prot1uct1on. SUIIIMrv111e (944) observed thilt for 'Dwarf 

Cavendish' banana grown on ...a ba.altic eolla of OUeenslaDd 
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the ... ftG considerable .... pona. to ft1tr:ogeD aDd petessi_ 

when appli~ together tban when tbe •• wer. applied 

lI.pantely. Ap1)llcatton of nboeDhona to tb •• eol1. 'had 

no .ft~ct on ~h. 

Oandhi (1951) report ad that In Poona l"e91on rat tl"CC)ell 

we_ fOUd highly beneficial whereas addltioD of pboepborua 

an4 pot.ae1l1D produced DO a&11tlonal yield. SiDlmon4a (1959) 

atated tbllt the t1lM of shooting was always but.ned. by 

D1trogen. hCcQftilng to b1al tnan we8 an 1ncrea •• 1ft bunch 

we1;bt w1th tncr.... in addea dose o.e nlt~eo. 

lDftst1gationa by Jlbangoo ........ U-,,6:.1) in tlonuw:aa 

1nd1ceted significant &-e&ponae to tbe appJ,1Ctltlon of 

pboetX\oruB andpotaaslum in conjunction with D1tJ:'Ogeft 

lmproving tbe average bunch weight of 'Giant eaveDtiah' 

banana. talttle or no I'e8POD8e "a. obtained £I"0Il the use 

of nitrogen a.lone, while phosphorus and pot ... i_ without 

nitrcqen had no eff(')Ct on ytelc.1. 

Osborne ant=! Hev1tt (1963) to~ no ne")OftH in 

benana to the ftpl)lleatlcn of DhosPhatle fertilizers. They 

stnssed the importance of pot •• si\ll\ for htC)her production 

in banana. 'l'vyford (1967) found tbat the amount of 

pot ••• i_ waa always bi9hast of the Dutrients analysed 10 



plant., MiD9 bet __ a.a and 4.6 t~s iliS the content 

of nitrogen and crit10al manurlng coul.4 be done OIl 

6 

4.1.14 rat10 of ., P ancl 71.,,0 reflpect1wJ.y. wil1ch &nti1cat6Ci 

the graoter imponta0G8 o.t! pot ••• i_ &Ad aacb J.es~a&" 

requirement of ~pbQna. 

Turner (1 ~69) reported til&it banana nqu1ree biQh 

alftOUDt of nltr:o<Jleft aDd potassium and low amount of 

pbospbcx'us. R~wamy ard MuthuJtl'isbnan (1':.73) reported 

that for: -.1m1s1rM;J tbe yield the quantity of nitrogen ana 

potassium required "'s IlIOn acnpared to that of pboephorua. 

P111a1 ... L.\.. (1977) nYeaJ.e(! tbat n1troq .. aDd pota8.bn 

._rt~d ~ fd.qn1flc<'lnt pos1tt"e influence on fruit num'ber 

a rr buncb 'Welqht. 'rbe optll11U1n dose of N an",\ ~o 

corref""Ondlno to -xi .. yield of fnit Waf'. war':ed out a. 

191 and 301 ... pel' plant n.pectlv~ly. 

Nitrogen •• a plant !ood a!teas ~b &DC 

cleve.l.opllent of plant!; to a -rlced de~ o.DQ it£> &'Ole ill 

the plant life ba~ been _pbe.alzed by _ny worlters. 

Croutcber ond Mitchel..\. (1940) oheer:vea that in ban.&nh an 

lncrease in yield c:o~ld be secured only by the application 

of nUa:ooen in soils which were rich 1n a"allab",e 1":1,°5 

8~ lC20. In an exped._nt: con6ucted on ttlM. SOY_'lbi, 



by & __ "111e (194.) ...... lec! that application of 

1lbos ohonIe did not bring about any effeet on qrowth. 

In the ver:y ..... 1'1 staqee of growth siqn1 flcant Increase 

wes s.~n as.soc1clteC! with the presence of ac!C!ed petta.h. 

In MDUZ'la1 1lW'8et"9a tlona on banana • Mar:tman· 

variety CQft<t~e4 in West Ilenval, aban and HaJUllW.laI" (1956) 

found that the p.i.ants cropped aera.r when heavy 

app11c.tlon~ of n1tl'09eD wen empLoyed. Ven*tea. A ..... 

(1~65) stooled the effect of n1t&"OgeD, pb08pOorua and 

pot~sa.tUID in ',Karpoora ~a JteU' .De.ne.nu. !U.trogen 

InCiuced bett·).£' growth but phosphorus and potaa&1um bad 

11tt:le ~ no influence. Tbe effective leaf area 1ncrei:l8ed 

with rls1nq nut ..... ent 1 ... 1£ especially of nitrogen. 

MartlD-PreY .... l (1966) while working Nlth 'Dwarf 

cavendish' found an earlineea of the crop flue to nitrogen 

7 

• ""nl1cetton. A eigniflc:ant poeitl.e correlation between 

potasslUtrl eone~ntratloft In the tlUJ:'('I leaf ant' ~t.ftl 

eireUllf#!reftCft an(! hPtgbt waf!! .. t.bli!!~ by Hr:l U'~69). 

Per:DllfKlez ana Garcia 0':'72) rer')()rte4 a pos1tl"~ col"ftlatlon 

beaMen pez:centa<)e of niuogen In the f1rst ""nc t.tl1rd 

lea.ee; at flew.r d1fferent1et1co and flowerinQ. AaboJdr.'\8br 

(l'lI17) n,JOrte<t t!lIlt. nit.&-ogeD p.r:cDOted veg~tet1ve ~h. 

Singh u. .... (1::-;71) o~ened that. I1jt~ ~t tae ret.e O! 



150, 90, 170 G/plaDt 98" tbe best gl"OWth and 1ndUceCl 

earline ••• 

In a etudy condUcted by V.la .... Mathew (]980) 1n 

ra'l nfe(! • Palayan1coaen') incnaStK! wec;reti;tt.V~ viqour 

8 

of plants! wa~ indicated in tezms of height and girth Of 

peeUClostem, length of petiole, number of functi{)nal leavea 

antl leaf area wit:h lncre~siD9 levels of n.1tl"Ogen. Another 

trial by bheel. u~aa) 'Wl~b pcKCi8a1um on the same verl.t.y 

sbowed that QD.J.Y tbe plaDl h&i~ht was 1.11C.C'M6eO by tbe 

supply of peXGiasium. 'J;be highest .I. .. el of potiol.ec1um 

indUced euly llaneat. ot buocbaa. 

AnJorin and ObiVbeaan (19133) stUdiea the 1nfJ.uence 

of nitrogen fert1lizer CIIl the early QJ:owtb and deVe10pneDt 

of plantain!l. RIedl. Ie . Nitrogen application upto 

300 91plal'lt slgnificaMly increased plant height, 

peeudonem girth, peeudoetem weight an(!! leef \ffllght. Higher 

n:itroq,,..n rat85 (.tOO 91plant) ~.l'lr •• 8" all these ~ __ "n. 

Pboephorua requirement of banaM we. much less 

tMD that of n1t~ aDd _a.sium as hr)()Z't~ by Norri. 

and Aypr: (1942), _&"tiD-Prey.l (1 ~64), ,'urner (1969); 

Jaubari ~ u. U~, 74) ard Vadlvel (l~ 16). But ;)b06~>hoE'U8 

helped to i->E'CXiUGe healthy Jrb1aarae And st.&'ODg root systea. 



2.3. 8UDCb and fl"Ui~ cbaract ... influenced by 
nut dent leftla 

A positive relation exlst. between the aDp11eC1 

nutrients and pelt'! noone4 by many workers. hillon 

9 

d. u. (1933) Clbti~ineil i.ncreaseCl yield with n1trogea aDC! 

potash applications 1n baMu. Cl'Outcber and Mttcbell (1940) 

observea incrMGeC3 yield due to the application of n1tcOfjJell 

1n the varlety tGroa iU.obal t UDd.~ Jamaicao ooau1t1one .. 

1111ao and -J1Imdar (1::;S6) "poned bette.;:: y1t1t.i.dE< due to 

heavy n.ttrogen 6.?pJ.10ilt1on, at they o.bberved no na,pooa8 

to pbo..pboEus and potu.twa. .1tr:~en. appUcatlon 

£ i9ft1flcent 1y tncreeaed the DUlllber of hBDda and f tnve ..... 

S1lm1Onc!. (1959), Venkatea •• at. &1. (1965) elXl hruDachalua 

G. iJ.. (1 '}76) rerort8d 1ncJ:eaa. in all the yield attr1but1nq 

characters and ultimatel,. the yield due to the application 

of nitrogen. 

08borne nar. Hevttt (1963) ftnorted the effect of 

"lOtaeh on flnqer l'!?-~h, bunch eonflrmity alY.' welqbt of 

fruit. 3agird&r and AnAri (1966) observed the eff·~ct of 

nltrOQen, r.>bospborua and pot •• e1wa an growth and pcoductlan 

of tca.enalsh· banana. 'l'bey oJ;:lserveO that plants 

receiving !i, P or K proaucea betav1et: .fruit buncbaii tbilD tbe 

controls (no .fertilizer:). ,ij\.&l\Cb we1gh~ Wit. heuvlest Clod 

number of fingers greatest for plaata r:ec~1Y1ng ~~.a1Qa 
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alone. Ho (1967) abtaift4!lM!! y1~lds of mot"~ than 30 t/b8 

by malnta1niftCJ potu.1ua at 5 per cen~ throuqhout the 

pac-loCI of 9&'ORb and cSevelopaeat. The b1ghest yield aDd 

the largest D..IIAbu' of f1Dgaa'a per band we ... obtained w1th 

tile t.&.boWe concent.ration of pot .. ,,1um. 1fo (1970) ftported 

that yle~d aDd ~lity ceaponae t.o pot.a.~1um waa 

aub8tant1&l if D1tCOQeD aDd pboapborU6 aupply wen _«luau. 

Kerea with 228 " HI' 228 9 .205 anc1 456 9 "20 per plant 

per year. ItilJDalllVamy aa! Mutbukrtahnan (1973) stooled 

the eff~ of nltrogen on frq1~ developm8nt in 'Rdbuste' 

benana and obtained beftt r •• ult wl~h 170 9 N Del" f.)lant: 

which inerea,..ec' the length aftt'J CJirth of fruit at Mrv@ol'tt .. 

Kohli d.!.l. (1916) reported that 180 q N, 

155 g P20S and 186.75 9 ""20 per plant/year vas the best 

fertilizer dOE. for 'Robuate I baDllM, giving laxiaum fruit 

yield .. PilH.il _ 1Ja,. (1977) studiecl tbe nsponse of 

'lItenc:1ran' banana to dUf.rent 18".8 of n1tJ:'OoileD, 

pbospbor:ua ana potusium aDd the ftlJult.. revea..l.eQ tblat 

nltrogen and potes.1uw exerted a a1OQ1i1cunt ilObitlve 

.influence on f:r:u1t lJLIiilber am bUDOh we1~ht. 'l'be opt1Rua 

do.e of N and 1<2° coneeponQ1n9 to aax1.aam Yl,eJ.ci was worked 
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out as 191 eDt! lOt 9 per plent resDecti-.ely. Singh .. u
(1977) Z'81'lOrtoo that 150 9 M. 90 <1 P205 and 170 <) 1t20/plant 

gave the ber;t yield for te •• rai t banana of uttar Pradesh_ 

Singb a u.- (1974) studied the effect of nitrogen 

arlll potasltium on pbys1co-chemical chArCllcters of 'Robueta I 

bana~ and .:aport" APi..cectab.l.e 1C>lp,rovement ill fruit 

qua .Ll~1ab ""1th pot&.~1_ CQDb1Dat1~. hCcor<i1Df:i1 to 

Vac11vel. am Snaamugbitvs'&'u (1;)1(.$) 1Dcreu. in Leve.A.6 of KaO 

s19111fiCdDtly 1narec.sea the reca,dnv. non-re<..ac.i.ng anci 

totel sugars as well as tot .... }. aOJ.uDle e.ol.1da 1n the .ar1_, 

'Robust.'. Acidity was decreased while t'ugar/ac:.1d ratio 

Gop1mony G Al. (1979) stUd1" the effect of 

top draef!ing "'11th urea at flower initiation 1n tZanz1ber' 

"8r1e~ of banana. T11ey foUftd that: an ad~itiOrla:l .... '!Olt. of 

500 9 urea 1n fl'ft equal doMa of tOl) 9 Mch (one week 

interv< 1) ~uring fifth month of "lantlng re~ulteCl in an 

incre6ee 1n too bunch weight .Ile Dumber of fi;1gers;:>er 

bunch. Haah.ilar at.... (1919) fOUlld that nitr0gen aDd 

potaa.1um 1n aquaJ. splite at. 30 and lS0 d;';'Y6 after p.l~n~1ng 

recordee the -.ximum bUD.Cb wei-ght.. Va ..... arano Katuav (l'J80) 

1n her ~t\Wl.s on tbe e!fect. oi IUtr~\~:n nut.t:'1t.1vn OIl 

ra,1n.Cec:l ·Palayanlc.c;uun· foUDC.1 tbilt the oiJl1.mum a.nd. econau1c 



lewla of nitr:oqan 'We" 204.6 and 96.0 Wpiant 

respectively_ 

Hernande. and Robtana (1981) stucl1ed the .ffect 

of ~lfferent rc"tes of nltJ:0gen on the v.I:'riety 'Giant 

Ca.~ndleh· and rePOrted that nltroglltn lnereafle(' yield. 

12 

h.';nde. and fruit numher but 414 not affect fruit l~nqth, 

diameter an~ weight. Best a:ate of nitrogen vas 100 91pl.aDt/ 

ye..-. In this Boll with. biVb pbosphoru6 and potusiUII 

content. DO sign1f1c...,nt dlffel'ence vas obseJ:'Yoo with ~ 

withOut a application. 80 81gD1ficunt dl!fennoe 111 

vurlab... were Obt~1ne4 with r~tes of n1t~dA ~her tn.. 

150 9/pJ.aa.t/yeo.¥. 

Sheela (1982) obtaiDeci inc .... sed y1eld& with 

inc&'eoslag levels of potaa.iua aDd zepo.ctecS the opt .... 

lev'~l of potaasium for • Palayankoden' ..600 glplaat. 

Bunch characters via., length of bunch, number of handa, 

welqbt of haM, J1IIIIIber of f1noerF, gifth arK! weight of 

fingers were significantly affected by levels of potaasium. 

'rotal soluble eolidE', total eUfJ'!r~, I"edueing eU98rIJ, 

sugar/acid ratio and acieity were t4neficially affected 

with increa f'ing lew1s of potaes1\D. 

Chatto~dbpy d.!.l.. (1990) in 'cavendish' banana 

foUDd that Il1trogen application 1ncneseo the total and 
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&'educing Bugar contents Of the frut tE • ,. urner end 

Bar'lala (1982) obHrvei! that low PC lIUpply conel~ ... blY' 

reduc:eii the bUDCh weiVht and yar10ua y1eld ecmponent:e 1n 

biU1lUJl. RaJ.even (1985) studied tbe effect of split 

app11cation of MPK f.rt111_r 1n the banana cv. t.Pal.ayankodan'. 

According to him, amt.aDg tbe physical ch",I'·~·cters of fru1ta, 

only tbe puJ.Wpeel r&~10 OJ, wel"bt) (~iff.&"ed &igfti1;.1cant.l.y 

between the t.rG;atmeMa. 'the q • ..i..1t.y i.zI teOUb at cbe_eel 

ehar.:,ater~j like tot.;: ..... 6UQfU:. a.DQ reduc~ £ug~rii ihlOWec1 

sign1f1ec;;nt c1ff9r~nc_. 

2.4. Split appUcation of fertilizer. 

Summerville (19") opJ.Deti thet the time of 

a p""1 1Cl. tion of ferti lizers is an lnaporta nt faetor end for 

bett9r results the f.rtl11 ..... are to be a"olled dUr1ng +he 

early !St~gee of qr:owth. Leter A.le~ndrclWlt. U~)55) remar'kel 

that the fertl1tMr~ arc to be .·~plle4 1n solita. 

Dugain (1959) atudled the .fteet of application 

of amr:nonium f;ul?hate at 0Qe 01: two tODs/h8 in 2-12 

inst,ullDent:-, :)(:r year to an already aeic banana soil. Be 

reported t.uut, fr~Qt1ota.i ep£i.U.CGlotiQU of A~t&09an wu more 

beneficial than frl!Jq~!'ra appJ.1cot,10A 1n ... .:.r9f1t quantities. 



Many voJ:'lcen la~.r I'eCOlaIM}n4ed split eppU.eetlon 

of fenilisers for obtatn.tnq h1qher yields 1n banana. 

Osborne and Hewitt (1963) recorc!teC! h'.gheet ylalf7 In 

ra 1nf~ banana when nitC'0gen wee a~nlieC! 1n three 8Dlltll 

in a year. According to 80 (1 'j67) best C'@f?ults were 

obtained in 'I'aiwan when nitJ:'t)C)en WilS app..l1sc> in five splits 

evenly dl!itribut.ed O\fe&' tbe year ~Dd pbuiiipbQrua in two splite 

aDd pota8s1wa in thne aplite eaI'.i.y 1n tile see&QIl as 

compared v1tn reJ.c.t1Y.l.y la~e beovy iip~'11C&t1cae. 

iel\1h (l':)6~) 8ugge~ted appl1co1;;.tlon of ~ • .rt.l1i~. 

in three split CU.68z. at e tot"l rotea ot S60 kQ N, l.a4 kg, 

P205 and 672 leg K2Ofba. Muques ao1 HoDte1ro (l ';}71) 

recommended at least 200 k9 H, S0-1S0 kg P20S end. 100-600 kQ 

K20/ha applied in thz' .. to four app11cet ions in l-1oaamb1que 

II!> minerel fert111_n Or OOIlPOet. Shanmugum err 

Velayudbam (1972) rftPOrt~ that 'K could he 8~11eO In th .... 

splU: do!'.!'! viz., 1at, 3C'C1, 5tb months after ~lantlnJ alODQ 

with N in ".1111 lfa~u. The., opined t~t fertl1iz~rs did 

not help to illCI!'8aS8 the y!ela 1f 8?p11ed after the 6th 

month. 

Ye~ra9bayc:.D (l)11a) nCcaD8Dded ala 9 N, 

228 9 .205 aM 4S6 9 1(.20 to&' 'MeDdren' }.)anilni\ per yea&' 

during the &eCOD6 cmd i!oU&'tll mon~b attar i.)k.ntiQg .in ~wo 



equal epUt doe... For 'Palayankodan' varietj, ados. 

of 160-200 9 N, 160-280 9 PaOs and 320-400 X20/plant vae 

recaw:lenCIed to be applied .s above (XAU, 1986). 

Gopimony A.i.L. (1979) reccanend-' application of en 

ac!k'itiona.l floee of 500 9 urea 1n five equal split dO!le. 

15 

obtalnhlQ h1gher ylelde. In ASElam three Fnl1t app11eatlona 

of 900 kg tt, 480 la:J PaOs and 480 kg ~O/bll was qt"en for 

'I:warf C~vend1 sb' (Shal'llWl and Roy, 1973). 

V •• rannah G. 11.. (1':176) studied the nutrient 

upt,,, ke in • Poovun' cdxi ·aoDUSt.~· var lat1a b. They AtJOrtecl 

that. n1tx:ogen arliU pcKce~1wa were aJ;,&orLau more 1n the 

pr:e-flowerl.l'll.j stuge in ·aobu.ta·. However, tn19J:e \4ilfi a 

cont.inuous ancl e.teioou)' uptake of rUtr:og~n t.nd potaBs1wa 

and qUl';utitlet> 'W13J::: a.l.mo6t. equal. .before ana a~ter flowering 

in ·PoOV'an·. In C:1nother study application of llitl'Ogen 

and petes: 1um in equal splits 30, 60 and 150 &ys after 

planting produced maximum bunch weight (Nambiar G Al., 1~7C}). 

ap"H.cat1cn ~r1ng flor,:::l initiation 8t;:1qeo~. Six levels 

of t< (l00 to 600 fJ/plant) a. mun&t.e of oot<",sh (~ro t( 

control' wen .pn11e~ to ?lanta1nL~at gl"OWtb 8t~q~8 



-D91n9 f.com 15th t.o the ;&2Dd leaf opJ,Jebr~nce. All 

plantv1ns given potaSsium proouc:ed be~ter yla.lds. 

The optimum dose was 300 9 It per plant, a~ when applied 

at about 19/20 leaf stage (4 to 5 months after planting) 

s1qn1flcant 1y Increased the bUDCh "'e19ht, nwuber of 

marketable fingers and finger 'Weight per p,laftt aver oont:~l. 

Pota •• l_ a~')llc#'Jtion!$ later than the 20th leaf Ftaqe 

(five nIOnth~ after plaM1ng) did not ~>r~uce further 

lncr4!'66e wtth buncbeE de'ftlopa(!. R10h yield of l')lantains 

.. soctij,t~ \.;ith heavy pots •• tum aPl"ltcatione two to three 

montb$ after planting could also be achieved by timely 

appl,icatlon of emaller quent1tlal> of potast.>lUDl at the 

19/aotb leaf st~g.s when i~ requ1.c'ed III)lit for floftl 

Initiation. 

i\Gj._~n (1985) reportee tbtl.t by l,;uJ.t~j)ly sp.1.ittiDg 

recont.rael3dad dose 0& fert.l11_ra alone CO\U.t::1 h~r<W.;;: the 

yield by 11 per cent in 'lla1ayan~n' vtlr1et.l of banana. 

Based on trial oo.viucted at Banana aese~rcb ~tetl;':Q, Kannara, 

it has been s\l9QeL ted that for 'Nen.iran· ilpplyintJ the 

fertilizers in !:i1x split doe .. will be beneficial to imprOYe 

the finqer fl1_ and bunc:h we1C)ht (JCA.U, 1996). 

2.5. NUtrient 1..-1s 1n leaf t!~aue 

Leaf analyeis technique 1ft banana wac fir.t 

oZ'lq1nated by Hewitt (1955). lie adopted the third leaf .. 
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t.be atendar4 for 881lP1inq since it had the h1gbest 

concentration of ftutl'1ems. The cr1t1Ci~1 level of DUtrie~. 

reported by h1IIl were 2.6 118r cent ., 0.'5 per cent P20S 

and 1.30 !l(tr cent 1(20. Boland Cl~;'60) found the mUltU. 

1 .. 1na halves of the secone! leaf before 8bootin; as the 

befit for eampllnq. He re!30rteit that t:be Ot'>tilD\ln leve18 of 

nutr1entt: in the leaf before ehooting were the best for 

... pling. He found thut the O&JtJ.m1.D leve.Lts of nut .. leDta 

ln the lec.f were 2.8 to 3.0~lG.r c~nt. N, 0.40 to O.SS per GIIIAt 

PaOs &00 3.8 to 4.0 j?er cent lI.aO. .MuI'o¥ (1:160) WQ&"ld.Dg 

in '.trinidad with 'Dwad CklYend1sb l beMna conf1.tmed t.be 

cholc"!!! of tb1J:d .1.ec..f 4#,S NtlsfaC'tory, pan..1c, .• J.er.ly foE' 

nitrogen, t>ho~phorus end potes.lum determinutiona. 'Ibe 

criticul levels reported by b1a were 2.60, 0.45 and 3.30 

per OIltnt N, P20S and KaO reepect.iv"ly. 

Twyfo~ and Coulter (1964) fourki the adequacy 

le'V~l~ of N, PlOS and 1(20 "'1'8 2.90, O.2g to 0.48 .,." 

3.90 Dar cent ree~1.~1'f. Iftft ... ~l~t:l.ons in 18ftel 'by 

Laba" (]072) ")ftJYad that for det:ermlne.tlnq the K l~ls 

in banene the !!t:<.:,lk of the 'tb leet 1s the most al;)prO")rlate 

part of the plant to aemple. SUftderad.1'1Qb (1'.·12) reported 

'that le6f nutrient CO:1tent of 3.13 per cent N, O ...... )8r cent 

PaOs and 3.89 per cent ~O in the f1ft:h month and 
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3.37 per cent N, 0.51 per cent PaOs end 4.36 per cent 

K20 1n the seventh month were the opt1alrn to&:" the variety 

'Robwite' • 

"aJaSV¥iY 6nD "s.uthukl"lsnnan (191. b) revortCid 

t.bat nitrc)981l in C(irtaln levels vue eifect.ive in 1ilIUt1a1a1D9 

the production 1n banana and a c&:"itiCil.l levels of led 

n1trogt2'D per cent was prOYe<l to be an opt:i.mwn level. 

So11 applications of 150 <if N per plant wat> fixed 6S critlcal 

level for max11'1l1s1ng the yield and beyone that leVel 

production waf.; decre8F"sd. 1~l:'\lMcbalam d. Jil. (F~76) 

raoort4fl the a~equ.aey lev~l of leet nutrient &1; 3.18 to 

3.13 ~er c~nt N, n.46 to O.5~ per c~nt PaOs' 3.16 to 3.76 

~r c~nt "'20 tor" elofleSl 'tlWarf Ca."JVtl~h·, 'Giant eevendleb', 

'RobUf'lta' anrl • Laea tz!:!'!. • .. ITcmM1.~ effect~ were noted for 

2.30.,ler Cflnt 14, 0.17 to O.,u ,C.leX' (.;.'!Silt P20S ClnC.i •• 00 to 

'.SO pe&:" c,ent ~O in 'Robuato·. "..bok.k~r (1;;77) ~er'l8<i 

that leef concent.rilt.ton of DutJ:'1ent~ tit shooting 1ft 

'Rob~ta' ranqed f~ 0.99 to 2.66 ~r cent N, from 0.11 to 

0.37 r.er cent: P20f/.) e.~ld fran 3.60 to 5.00 ~){4" cent XZO 

ref:·~tvely. 
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R..u.. A &1. (1978) ... p1e<i the first and 

thiro leayee of ':o.trf Ceftnd1sb' banaftaplants for two 

yean at ftrloua times fZOll before flowering until fruit 

fOlWltlon. All .. m~l.at contained lees then 2.60 !leI" cant 

H. 1-4V{tls of p'hoEphorue were oftf'!n 10l#er ln the third 

l .. f than the first leaf and occa~ionally below 0.19 per cent. 

Ie 1 •• als ten.c1ed to be b19he.- in the first than the third 

leaf one "'ere \}eDU'ally high ranglng fran 5.09 per cent 

ln the th1Z'd l.af at flower bUd formtatlon to a.oo per cent 

1ft the fUat leaf be.eore fl.ower:1D;. 

OulJaa:o A~. (l~SO) QOIIl,Jfli.ract ';1 •• ~ 

metboda in order to GeereaBe tM 8ampJ.. 90.1.-... requjzeQ ~~ 

banana leaf analysl.. A 10 CIIl trana"er •• lJilnd f.- the 

mldd 1. of the leaf blede waSt recom .;ended. It had aim1J.aa

., P, It, Ca and M9 contents to the lIl1ddle tblr:d of the 

leaf useil in tnd1tlona 1 analysi.. AccordlDCJ to 

Vals .... Mathew (1980) the nutrient. statu of the tth1.., 

leaf' at !1hooting ranged frca 1.33 to 2.08 OM' eent for _" 

fram 0.14 to 0.17 ~r cent for P a~ 2.05 to 2.7' ~r cent 

for "<. 





'l'be PN8ent lmrest19ationa we ... carrl~ out to 

study the .ffect of aplU: application of fertl11Hre Oft 

9~th, flowering, yield and quality of bunches 1n lana_ 

"a... • .. nOran· undel' 1"198t84 coor:i1t1ona. Tbe aperi.ment 

waa conducted in the LflPU'tment of PaDoJ.o;y " 'lor1cUlt.ue 

and l.andsoepiD;, Colleve ~ Hort1cuJ.t\&re, VelallikkaJ:G. 

dur1D9 the ';;'1:104 19tB-' do. 

S.o.i.l 

'l'be s011 of the eJrP4ll'i1leDtal ana vas well cb:ained 

!O 

• cidic aM later1i: Ie c1eyloea. Ifbe cbeDd.ca 1 characteriat 1_ 

of the 80il a" presented ill 'fable 1. 

Weather data 

'.l'ha det.lie of the ..teGC'Ological cbIIerY&t1ona 

for the cropolng •• a80n bleen in the nearby Agromet 

Obsa1"getory a .. given in Appen41x 1. 'l'be daily .x1Daa 

teaperature durlD,J c~pplng ped.cd l"aoged fl'CID 29.4 to 

36.2Oc and mJ.n1mla fl'Qll 2.1.1 to as.aOe. 'Ina native 

bwD1d1ty _s freD 5d to 84 per ceI&. DUring t.1» ..... b oi 

planting (October, 198&) tben va& heavy n1niall (377.1 DIU) 
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Cout1tueDte

'l'ot.l Ditrogea

Conte_ 1D
the .0&1

~)

0.140

0.002

0.012

4.55

Mlerokje14ilhl (Jedkaon, 1958)

In Bray-I extract,
CblorostanftCIU reduced
molybdopho&pborle blue colour
method (ehckeon, 1958)

In IN Deut:rai unon1_
acetate extract, 118_

pbot~J:'le (Jacbon, 1958)

1. 2.5 8011 w"-.. ratio,
ua1ag • pH _qa-

••c. (&1~c.t:lt1#.icenduc:t:1v1ty0.07
a111jmbos/cm)

1. 2.5 8011 wate~ ratiol

uiDg .18...1oa.l. Conductivity

"1d~

•
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¥bleb helped tbe early establts1nent of the crop. 

Rainfall was a lmo8t nil 4u'inq tbe month of January ana 
'.bnuy. the pre-l!!lboot 1 nq oenoCl of the croP. The crop 

"as ilTigated tvlCIB per week frem December to May. 

'I'ba total rainfall cbtalDed after shooting to bBC'Ved 

U\pdl-July) was heavy (1183.3 IB> anCI maxill'tUlD re.ln!all 

was cmulned during tbe ~ of June 1~d6 (66~. 9 DIU). 

buckers of unlfcma at_ ana 8Qe (3 months o.i4i 

were selected end paeUdotlteIU vere cut back r~clin1D9 

lS-as aa from the coxa. The rh1801De8 were further 

aele~ed and tbotle baviaq 2.00 to 2.50 kg weight wen 

eelect:ed for apartmenta1 planting. 'the sueken were 

eaeand with cowdUng ~olutlOD and Bah and dr1~ in partial 

sbade for 8 week and stored ta abade upto lS dayf.P. before 

planting. 

The field was cleared. ~lougbed and levelled 

and pits of 50 .3 w8ft dUtJ at a spacing of 2 11 on eltbPo-J:' 

way during the end of Septetabu'. Suckers were planted 
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on October 4th, 1985 • It. ba .. 1 a ppltcet10n of 10 1cq 

oreen leaves vae done at plant1nq. 'twenty f1Ye q of 

th~ granules v •• also .pnl1ed into the pite before 

planting as a pcopbylatic meea\lh eqa1nat rbi.a. .enl. 
One IftOnth after planting 10 kg farm ytire. m.anure was alao 

1ncorpcf:6te-a into the pits. Onifo.L'2D culturtil opsratlona 

and crop management Wen adoLlted durillti:i the <wopping 

periOd. -tbe c.cop 'WaE> 1ft'1gate<: f~ Lece8lber to May twi.oe 

per weok. 

t.l'be extJEtrimeAt _s laid out in random1aecl bl.ocb 

witb Dine trQ6tmenta and thne repUC6t1oM. In each 

!)l« there were four rows <1M .. eh row cont~lned four-

pl."'} nt:i .. Out of t ati: 1 € 1xt een "la:nt 6 in a plot • the cem: re 1 

four J'lant~ comorleeri the obsenetton p14ats .... all 

&"eJU1ntll9 nlant:s were ket')t as b~er plantae 

T ..... tmaDt. 

The thr .. J ':liflerent. ('loseCi of fertillzen •• lefteCI 

wen furDi shed below. 
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TREATMENTS - 9 REPLICATIONS -3

••• • OeSE.RYATJON PLANTS- 4-jPLOT

QUANTITY OF" FERTILiZER. APPLIED ~ /PL.ANT / YEAR
NO.0F

SPLITS

I \90 N: 115 p;;'0S : 300 k 2 0 24-0 N: 140 Pz05: 360k20 .300N: 140 PzOS:4-50k 2 O

i

2 SPL.ITS I
T j T+ '7 I
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4 5 FLITS T.3 T6 '9 ___J
--- ------- ~------ _._,_._-_._--_.~.__..

PL.OTSIZ-E. - 8m ><-8""

SPACING - 2 m x 2 m

NUMBER PLANTS PER FL.OT - 16

",,.,,Jl,.X')I..-BORDERPLANT.5 -12jPLOT

BLOCK..:5

PLOT5
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• 
190 

240 

300 

140 

140 

Xa0 i1PlADt./yt.A't 

JOG Ca. per KAU Pac'kaQe of 

,eo 
450 

~actlc .. ) 

...... fertiUse .... n applied 1n thne .pltte •• 

Cl1ven belaw. 

2 Split!! 

3 SpL1t. 

" Split. 

(1) 2 ~nt~ after ~antlng 

(11) 4 months aft_ plantln; 

(1) 2 JIOntba aft... plaot1Dg 

(11) • lIOaM aftu plaDt1D; 

(111) 6 lIQDtha .. tel: plaDUrag 

(1) 2 iIODtba etteoC' pleat,. 

(j.l) 4 BlOntlw attel' pleatlng 

(111) 6 moratba cdte.- p1enttl'l9 

(tv) a mootbl .ft_ planttDCJ 

(,;\ftar f1owez- 8118rgonoe) 

190 II • 115 P20, • 100 KZO cI'pl~ftt/year 

2 Splits - "I 

3 5pllt~ - 'f 2 

4 Split!! - ", 

, 



2 .,,1its - '.1'4 

3 Split!' - '1'5 

4 Splits - 'f, 

a iSpUtt:> - ~ 7 

3 Spl.lts. - ').'8 

4 .pUt.a - ~ 9 

?5 ... 

The mtt.rlentf' nitrogen. phOllp(lOrua and potaas1um 

wen sup,:>11e(\ in th,~ forms of urea (46.0 :,"EU: cent N). 

8Uoerphoa;>hat"", (16.0 {»r e~nt ~~)en::1 muriate of potasb 

(60.0 per e~m 1\') rea~ct' .• ely. 

ObseJ:'98tlona 

3.1 MorJ)hologlea1 cnaractan 

(t)~."F,tlonl" _ ¥eriour ~toqlcel civ:,l'ftcten 

were recorded from two IIOnthe after plant.ing to shooting 

at. two montb.e interval ado~lA9 tb.t:l method eUgQested by 

Yan; and Pao U96~). 



3.1.1 Pl.Dt ch_Gten 

3.1.1.1 lfeight of the ....... t._ 

'the baigbt of tbe peeudo.t._ vae measured fraa 

the ba .. of t.t. peeUdOa'_ to t.he _xil of the yOWll;eet 

leaf and rec:or:ded .11'1 _. 

<Jute. of too ~.uQ.O.er;t_ was ~iiiUJ:e<.i at. .ao em 

f~ t.he 9E'oulld level aDd ~eeQ. in em. 

rully opene~, functional 10.0."es Phsent lit .. ell 

obtteu:..,atlon were count:e4. 
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"A!nqth of thr." petiole .,.~ me4"!1u~d from the point 

of attach:uent to too pseUdoetem to the 00" of the lamina. 

t..engtb of 18111 .. Web ..... \1&"_ from 1t.& baH to 

the tip end eXpc'e88ao 10 a. 

3.1.1.6 ¥>i.tJtb of ~ 

LeJa1ne width ,.41 .... uz:e4 at the broedelJt. po1nt 

in t.he Dliddl. region aDd .~Hd 1D a. 



3.1.1.7 Lad ana pel: pleat 

'l'hII leaf area of each functional leaf was 

calcNlated as adopted by .. J .... n .. Al. (1984) 

') 'i ..... 

(teaf ar.a • t.ength x bzeat1th x 0.825) and expr ... ea 1n .2. 

3.1.1.8 Duration of the OI'OP 

The number of &lys teken fnHI nlanttnq to shoot 1ng 

and sboot11JJ to bal'Yeat va. ncord.,. 'rem tha$8, the 

total d\U'8t1on frolll plaD~1ag to 'barv •• t vas cClapUtec1. 

The DUIl'I.Uer of suclcel:s pel' pJ.ant wa. reco.rUed •• 

and "ban they were produced. .:a.~I'S wes:e not allowed to 

vrow 1IDt.il sbooting. Alt ... ~be _r:~e oj! the 1ntloreaceDQ •• 

one sucker per plaAt was ~.1Ded. 

The bulle ...... wen buY_ted from eJQJeI:'1Daental 

plant:s wben they "ere fully 1Mt1l1"e •• 1~icc:te4 by the 

d1sapneal:'{ftCe of anqlee. tbat i •• J:'OWld full- (siJa1:loada. 

1959) • '.rbe following obserget1one "en made on the bunebea 

harvef!tfltd from the treat... plant •• 
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'Weight of the buach ineludlno the portion of the 

pedUncle (expoeed oeslde t'he plaet:) we" recorded 1ft lcq. 

Length of the buDch wa~ lMasured from the point 

of attachment of flrst l1and to that of last hand and 

expre~sed 1n aD. 

3 .1.l. 3 IlulDber of banda aDd i.1Dger& per bUDGb 

Tbe total nWDba&' 0.1 bitDdlr .c-r bunch and the ~otGl 

a\1llber: of flQjeru .i.n each bUDCh ~. reeoNeU. 

WeiCJht of each band OIl Ii bunch was recordec1 end 

t he _an va 1ue was oa lculatEHS e 

The ItI1c!dle fC'U1t in the top raw of the !I.corM! 

band (frca the base of the bunch) was selected af'l the 

repreaentat1'9'e finc;rer (Gottnlch d. !.l.e) 1964) for finding 

out the ... ~n weight, Virtb and leogth of f1r.ger. The wel~ 

of tb.ta repre •• ntat1't'. finger was recoJ:'ded as the ..an 



wight of! 11 .. r a. adopt .. by Yals_ "'~hew (1980), 

Sheela (1992) and Raj ...... (1985). 

Girth of flnqer .... ~ msal!'turfti' at the mid port'.on l.Ind 
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the length from the point of attachment to the tip uaiDg a fi_ 

thread and seale. 

3.2 Studies on the nutn.eDt status ot plaut. 

In or:c1.- to .aa ••• tbe DlKd.em statue of tbe 'plants 

undel: dit1arent treatments, tbe lea! aDillysla techD1qUiil ;1.8 

adOpt.:! by Hewitt U':JI5) vu .followed. i.e': sam.plea WA 

coliected at auly vegetatl.~ pbaaa (2 months after p1..Ultinl;J), 

late ft9et.:.tlve phase (4 months after pl.ant~.n\1). at .:.ooot1119 

!7 months after plant1ng) and at ber:vest (10 l1Ont~ after plantiftQ). 

'f'he cross a.alone of 2.5 em iftcJ.~1ftIJ botb lem1na end 

lI1drib from the middle portion of tbe third leaf were telcen for 

chemical anal,..1 •• ,.~ sam",l •• wen analyt1" for M, P ani! k. 

3.3 ChemJ.cal analyata 

3.3.1 Plant parta 

3.3.1.1 Rltrooen 

Nitrogen content of tbe ~nt .~e vas eat4m8ted 

by aiu.l"okjel4ahl 4t.veut1on - cU.atll.at1on met.bod ~.O.A.C., 

1960). 



· 
•• 11) ;~ 30 

0rM 9 of the 9C'OUftt.'l sample wa. 4!qapted in 15 111 

of ft IIdxture of coneentr'MetI nitrie acid I pere'h1.orie acid 

1n the proportion of 211 and the volum..t mad. upto 100 1Il1 

with d1st.il..i.ed water a~i filtered. Phosphorus in an. 

aliquot of tb18 extract W •• determ£Ded colorimetrically 

uslDg vanadanolybc1OpbDapborlc yellow colour ~tbod 

(JtJcbon, 1958). 

Fotess.J.wu 1n an aUquot of thf» d1acld ext~ct of 

the sample was deteJ:lll1oed using a f~ photometer 

(Jackson, 1958). 

3.3.2 QWlUta.tl"e analysis of fruita 

'l'he fruits collected from well riPe bunc .... wen 

us.~ for quality analyat.. IIfhe midf'!le fruit 1n the top 

rt:1tI of the e.~ baft(! "as selected as the represent.tt". 

aample. ~8mt)lelS WfII!re te.Qn frem esc:h fruit from thre4t 

portton viz., top, m14dle and bottClll aM these S •• '3.leFl weft 

then pooled and _cerated in we.-tog blender. 'lrlplicilte 

samples fJ:'Olll t~1e&e were WleC for analysis of different 

constituents at> ..,etclJ.e4 below. 
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3.3.2.1 ~otel 801ubl •• olide 

Totsl 801 ub1. eolla. vee found out by a POCket 

.. 'OIlIrcenteqe • 

'ren 9 of the _c ... ~ ... ple wee nd.x8d with 

diat11l.e4 vater flnd -de upto a known VOlume. An aliquot 

of the filtered 6o!ut1on waa titriltEKl ag.::..1nst 0.1 • 

sod1wa hydroxide Uii:Lng pbJD.olphtba~1n l.l~ indicatol:'. 

The aclo1ty vae .-pcea..a .. pe~~Ot6~. of c~trlc .ci4 

(h.OeA.C., lj60). 

'l'h. reduciD9 sugal'8 of the samille wen detecmined 

as pC tbe IMthac! d_cr1bea bY' A.O.A.C. (1%0) and as 

adopted by Va l.emma Ma thew (1980 ) J Sheela (1 982) and 

a41 je..,an (1985). 

"0 a 1cftcJwn quantity of .. cerated pulp, • _11 

quantity of dlet:11194! v.ter "as added .1he !"'olutlon after: 

t'borOUGh atxlnq va. clarified '\tIlth neu.trr.l lead acetate 

and &aleaded 'With £odlua oxalate .Dr! made upto • lalown 

volume. fJ'be solution was titJ:Otect against a mixture of 

'ebling's A and 8 solut1ona ua1Dg a.thy~De g~ue •• 
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int!teator. n. content .f nClueing ... r8 wal!' extWes.ed 

a. percentage. 

'.rot.'. 1 sup!'a ".... ~e_1ned .s per the _th04 

deacrtbed by A.O.A.C. (1960). '1 •• ml at concentrated 

by4J:'oc:hlod.c aciti .s .dled to • known YOJ..ume of colarifl84 

solution aDd the content. wee kept. cwern1ynt. 'l.'he &oJ.ut,ica 

WftS thftn MutJ:'tt 11aed by addi.ng aod1wn hydroxide aDd 

tit_tad a~1nat. Q w.xt:ure of I'eh.U.nt,l'£ If, ana B sol.\.lUooa. 

'l'h1a vas caaputea by VO&"Jdng out the d1fference 

betW4Mft the tot:.;;l and re4uc11lCJ augan. 

3.3.2.6 Suger/acid nt10 

This was .rriv~ by dl¥1dlnq the tot.;;l 8uoarlll witb 

t1 tntable acidity 8m this wa. nte1foned •• • ... un of 

fruit quality. 

3.4 atat1atlc..:.l aDi&lYIIU 

'I'be dat.e Obtc1l'J8d ln tbe 8tUCIy Were toubjected to 

stat1at1ccuJ. analyst. Dy eppl,,1Dg tua tocbni.~ua oC &Dalysl. 

of YuriG1lCe f.or IC'anc1t.P1a. blook dea1qn (Pafljie and 

~u.1cbetme. 1985). 
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!'be hIIulta of the present 1rrt'eatigtit ion OIl tbe 

effect of split appUcat1G1l of fen111zen on gl'OWth 

parameters. bunch cbl!l~eten, fl'Ult quality and nutrient 

concentration in leaf ti.sue of 'Hendren' banena an 

p ..... ented b.law. 

4.1 Gl"CIWth pa...-ten 

4.1.1 Height of the pee .... ,. 

Data on _aD '1lei. of plants at the tha:'ee phase. 

of growth viz •• early .~.U .. pltase. lata Yegetatlve 

pba .. aDC1 at sbootiDg .... __ •• nted 11'1 '.table 2. 

In all the thne abg8l6, tbe tn&tl'llll8nts did ~ 

sbow any s1gnUIcont dUf .... J1CIe on t.be 11800 height o! plant. •• 

4.1.2 Girtb of tbtJ ... eUdoet_ 

Tbe .-.salts crable 3) showed tJx.t there wu no 

s 19nUicant difference betveen treatlPents in the girth of 

pseu40etem at oifferent stavee of poowth. 



!'able 2. Bfl.et of splt, applleat10n of R" on plant
belqht at aUf..... ata... Of QI'OWtb

!'n.....~ Plaat h8lgbt (-)

&&l"ly Late At shooting..getati". .....toU..
pba.. ......

'1 •••41 143.15 299.581

If.a 10.14 1.'.42 301.61

'-'3 51.45 151.50 110.402

1'4 50.50 143.17 295.21

", 50.58 145.25 303.1'

T, 51.33 148.92 301.92

If, 49.44 135 ••' 285.53

!'g 49.42 143.08 2~4.58

'r9 48.11 144.22 305.58

.. ,

CD (0.05) •

SBa ~ 2.36

..
4.62



'fable 3. .ffect of spUt .ppli_~lC1'l of _11K on g1.rth
of peeuaoat_ at dilterent IIteqe_ of <;I1:VWt'h

35

&ar17
vfJ98t~tl..
pba-

At shooting

If1 18.31 40.a1 63.00

'fa 17.12 39.14 12.11

"3 18.42 .I8.M 61.4.

.,,, 18.33 36." 66.41

If5 18.33 36.'5 63 .."3

'1', 18.10 37.08 6••16

", 16.92 33.87 64.38

"8 17.92 36.16 64.17

'l'g 18.00 37.50 62.44

• -
CD (O.OS) M8 E H5

SSm !. 0•• 1.70 0.93
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4.1.3 R\8ber Of faDctlcoal lea ... 

Data on the ~Il rMDber of fUDCt,ioral le6vea 

per plant 1n the dl.f ... eat tnat.alenta at 9Ui~ stages of 

ql:'owth ace pnsent.e4 a.a ttel. 4. Pla.Dt. W'lder different 

tJ:'e8tmeDt& d14 not .... uy ai9nU1c.ut. difterence at 

"1:'10\18 at.riJQeS 0' 9&'C1WUa. 

Data on ~iol. leDgt.b untJer o1ff.~l1t treatments 

alao 4id not abow allY ate,rn1ttOBnt difference on the length 

of ~iole at any atate of g:w:owtb s~~i" ft'abl. 5). 

4.1.5 Totel leaf a .... 

Data OIl total leaf ..... at ftrioua stege_ of CJI!'CIWth 

UDt.Ser f!lfferent tne.tmerat. ace given in Table 6. Treatments 

aJa not .how any siGD1ficant d1fferAncG 1n tot::<~l leaf area 

at: var10W1i atages of QrCMth. HONeYS&", the nSH.;lt sbowed 

that plant£ rece1ftD9 'l'l (190 H. 115 {)20S' 300 ~O t/p.l.Ault./ 

year) I:'ecordecl the _xi .... leaf ana d\U"1Dg late Vec)8to.t.t.". 

pbaae eat buvebttDg tu... 

'.1.6 l)\1I'ation of tba ccop 

'1be duration of the G'O.P '1'OIIl planting to ahoot1D9, 

'J:UIl shooting to hanest and tcca planting to haJ:v_t wen 
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"'able ". 8ffeat of .pU~ .ppllca~1on of II. OIl D_bea
of ftaDGt10nal leev. ., cU.ffennt .'ag88 of
CJ~h

Bar17 Late
ft98tet1"e ~atl". At .boot in; At 'hart'el!lt
phase plIa••

"1 8.17 12.58 14.42 8.50

'1'2 7.92 12.16 13.83 8.16

"3 7.92 12.67 13.75 8.58

If" 8.33 12.42 13.67 8.33

'15 8.00 11.75 13.18 8.92

'1', 8.as 12.13 13.83 8.18

", 8.08 11.81 14.08 8.)8

"'8 8.33 12.25 13.00 8.58

." 8.08 12.47 14.42 8.64

Q) CO.OS) NS

ssm %.



!'able 5. Bffect of 8I»11t application of WIilK Oft pet101.
1enoth at iflff..-t: at..._ of (JrOWtb

38

....ly
••vetiitiv.
pbu•

•

'1' 15.8a U.S8 47.331

'fa 15.87 ;0.12 41.08

'1') 15.?O 21.04 50.42

!'4 15.90 22.37 48.0.

T5 15.83 21.79 49.50

'1'6 15.62 23.00 48.92

." 15.90 20.5' 46.19

"8 15.11 21 ..S. 47.42

'1', 15.45 22.20 52.S0

1.01



!'able 6. .ft.. o£ spUt appJ.1cat:iOD of .. on total
leaf ar.. at: cU.""'••tag.. 0' ~h

39

At ....11
Yegatat1••
pha••

At late M......tl.. abootin;
p1aae

At
bal"Ye8t

'!'1 1.2t 6.98 1".50 8.50

"2 1.16 6.18 13.43 8.89

T
3

1.25 7.2" 14.95 9 .. 06

'1'4 1.30 6.99 14.25 8.61

'1'S 1.15 6.61 14.60 8.82

'fa 1.24 7.11 14.05 8.49

If, 1.05 1.91 14.34 S.;jl9

'fa 1.17 6.M 13.41 8.'"
'1:, 1.12 0.23 15.40 8.9'

Q) (0.01) NS

88m ~ 0.12

..
0.46
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.leo eat dlft. ..... atp1fl __ ly among tt. tnetmanta 

(Table 1). &arlt.st shootlDQ we I'ttOO~ tft '1'1 (190 1'. 

115 PaOs' 300 '1(2° g/plaat/,..rin'oar .pllt.) of 191.83 &lya. 

'l'be IliDiIUB daye for benreet ... notlc-.'J 10 "1 (190 a. 

115 P20., 100 ~O Q/plaat/,.. ... in two apUts) of 291.66 

clays aDd _xi ... i~U&"at1oD 01 301.7' days in ttg (300 •• 

1.&0 .PaO,' 4S0 X20 1Iplaat/,..... ill tow: .9J.i~6). 

Data _ the aucJr.uo pcacluction at .~iDg aad a~ 

_nest UDder dlffCeDt t,... ... nta an funi£ibe4 .in Table 8. 

"he results sb0we4 thet tben .. DO alt;Jftlflcant c1Uference 

in DUlftber of s uak.... ~ at shoot iDIIJ 0&" at barN_ 

uMer <Uff.~nt tceatftleDte. 

Deta peft31Riftg to ,be .. dOllS buneh aftit' ftft981' 

ch~rect.l'. UDd_ f'iffereftt t.natmente .~ pnaeated in 

~abl.. 9 and 10. 

&10nJ.floent diftueooea were noticed bftwe&ft 

tnt;. tlAent& ~ith &, •• pect to ..... veAl.lbt (.r19.;,). "'xi .. 

IluDch weight of 11.13 kg ... ~ed. 1& ~.. (360 N. 



'fable ,. .ffeet of .pltt application of NRC on the
dVat1an of c••

•

~1

Plant:ing to
han. lit

'J: 1\;;15.16 96.50 291.661

'fa 1~6••2 96.00 39.2.42

tt) 191.83 101.44 ail3.as

1f4 ao.a.75 95.58 ;.liS.i3

'Is ;w4.67 ~n.16 a95.83

'l', 193.75 l.OO.JJ 394.0.

'1', ;aGe.os 92.81 300.91

T e 201.33 98.25 299.58

'1'g 201.36 100.38 301.'.

•

a> (0.05) !IS g::; NS

Sb t. 4.46 3.00 2.98
8. . 1 r..



'table 8. Eff.~ of apl'" appl1eatiOft of Jlfl'Jt Oft
Jlue1teC' ~uet1_

-

42

'1 1 7.9a 9.17

'1'2 7.67 a.oa

'1's 8.08 a.50

'l'. 7.18 a.as
TS 8.10 a.ss

'f, 7.08 7.50

'1'., 6.17 7.42

'fa 7.08 7.83

Tg s.o. 8.75

CD (o.OS) •
0.66 0.72
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140 P20. I 3eo ~O 91plaJat/,... .. ill no .pl1~B) wbic:h,,_ 

~r with '1", (340 HI 140 PaOa I 310 "20 Wplaftt/JM.r ill 

fau spUta) aad "3 (190 HI 115 .PaO,' 100 Xa0 W'plaDV,.. .. 

in 'OU' spUta). "heee "_'-ae va .... 1gnU:LcaDtl~ 

supenol:' to "1 (190 HI 115 .205 a 300 K20g,lplaDt ift WO 

aplits), tbe E'eC01IIneftdat1on 1ft K.A.U. Pac1cage of P&-e.Gtia.. 

'rh1s treetJaent hIl4 reeoJ:dea a bunch weight of 9.19 1rv. 

The miniJun bunch we1~ wee nCOl'ded il'1 plante noelv1D9 

"', (300 •• 140 P205' 450 K20 91~1" la two splits) 

of welqbt 9.41 kg. 

4.2.2 Len;th of bundh 

With reepect to length of bunch, the dlff.-.noea 

allCllD9 tnatmants WJ:e not !0UIad "9DiflO8Dt. 

DaU Oft _0 DUlDbar of head. pac buDca .... 

tlat .'fecta aue to tJ:eu~ts vu. .. 6lWDUicaDl_ 

Ifhe Man weight of band oif'.nd 81gn1fic::aMly 

among treat_Me. T 6 ftcol.'ded the -at_ wei_ of 

1.96 'kg lfblClh ... siQDtf1eantly F.uperlo.l' '0 ", ana 'f._ 
All other tnatmeftt~ 'Wen on per. 



Table 9. Bff._ of splitt applieetion of MAt on DuDCft
oba...ct...

-

't1 9.5t 35.42 5.08 1.86

'1'2 10.a 35.00 ••83 1.83

'l.'3 10.15 38.00 6.83 I."If. 11.13 36.75 5.00 1.91

'1'5 10.08 36.00 5.00 1.81

T. 11.00 38.15 5.08 1••

IJ.', 9.41 36.0S 5.00 1.69

". 9.83 39.17 5.33 1.70

"9 10.14 35.19 5.03 1.91

CD (0.05)

sa. %.

O.M

0.13 0.05



------,-----------'- --------,---,,,--
Quantity of fertilizer applied g/plant/year

NO.of
splits

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

190 N: 115 .P205 :
300 K

2
0 ,

2 Splits T1 T
4

3 Splits T2 T
5

4 Splits T3 T6
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FIG 2 EFFECT OF SPLIT APPLICATION OF N PK ON BUNCH WE\GHT
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•• 2.5 lIuIIber of f ingen/bwlch 

!'he DUMber of fiDQel'8/bUncb showed ftC) s1gn1ficaDt 

d iff ~rence amonv ~ ..... b\en1:~. JIcwe'wu:, _x1111D DUmber of 

flngert! (51.75) _re reco~e4 1n plante receiving " •• 

4.2.6 Ruln'ber of flft0U'8~ 

1be IWlllber of flngezoe/hand also d14 not ahow aOf 

e1gn1f1ccr& dUfe .. ence UM>bg d1ffennt ~.C'eQt4uents. 

'l'be leDQtb at f1npa- VIle alao not •• &-1ed s1;a1~1cantJ.y 

una. different t ... tIDe.-. ,"be ~b was na.tMUD\ 1& "9 

(25.~ CIBl) fol~ by i l (as.4J cal • 

• • a.8 Girth at f1nQeI' 

Data Oft qlrt.b of !lager ISbowed that effeete> due 

to dlffer~nt treatments w~. DOt yarled 51gn1fic~ntly. 

Maxi_ <:irth of tingel' _~ I'8COl"ded ill 'f, (12.58 em) 

followed by '1'3 (12.25 CIl\). 

'!'he wei~Jht of finger .bowe~ ~lgn1fic<:1nt differ.nce 

amorag var10ua trGi-t.,nte.. Pleats UDder: T3 cecorde4 the 



t,fable 10. sffeat of _pUt application of NA< on
fiDQ~. charoote~.

I4~b Oil
i1nger
(~

GUt.b oC
.£1nger

(an)

"..1..ht of
finger

(9)

'1'1 4S.92 9.9a 24.0. 11.92 I7ll-33

'l'a 47.92 9.92 23.t2 11.75 193.75

'r3 45.83 9.50 25.42 12.25 196.16

1f4 51.7. 10•• 24.00 11.45 182.50

"S 46.83 9.83 24.1' 11.37 173.31

'1', .g.so 10.00 24.18 12.58 HW.16

,., 48.67 9. "15 1S.58 l1.61 163.33

"8 48.15 9.83 22.75 11.67 181.66

'1'9 '9.58 10.00 25." 11.80 191.38

saa.- 0.64



Plate I A second balMS fl*l 't 1 (190 •• 115 .2°5' 300 X,,o 
oIplbDt/Jeu ill WO aplJ.t.8> ~ca-lL Ie,., ... $0>1 

Piau II A •• cOft.'! balk! fr. "2 (190 11. llS P20,' 300 ~O 
wplaDt/year in ~bIM ep11t.) 5c,,\e Iv" c 5<.· ... 
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_xi ... v.d.9b& for fl.Dgel: (196.66 g). 'la' '1', aDd '19 

we ... on par v:L~h "3. 'lbe m1ntJaaa f~ weight of 163.33 \) 

va. found 1D ".,. 

Data OD }:tlyaiaa 1 .-.. at.. of the lnit •• 

lnfluenoed bJ the tilf.reM t .... t_ntfl ... PIr_Ilte4 in 

'fable 11 and riq.3. 

4.3.1 Weight of fruit 

'1'_ we1gbt of buit .... 184 .itnU1C1l,*ly a ..... 

41ff.reM u_tmeDt~. Tbe hl9beet fs-tIlt. weigbt was ncOl.'6l4 

in "3 (183 .l3 9) wh1cb waa 6ign1tic6DtJ.y 8".vaJ:ioI: to ., 1 • 

'freibt.mentl& T a' '". ana ", ... - pa.c with ",. 

'rbe we1;bt of pdp ftd.ed slgn1floently III'IICftV 

dlfferent treatments. 'fbe ... :&_ !'Qlp ... noo&"4ed ill 

plants neelYi ... ", with a JNlp weight of 143.S3 .,. 

Treatments T 2 , If 4 ana .... we" Oft per with ",. Also '1', , • 
• 'qll1f1cently .uneriOl:' to "1-



,..b18 11. Iffect of .pilt appUcetlon of .PIt ell fnit
chu'8etca

48

Welqht of
hUlt (9)

We:l.gbt of
pIllP (9)

Weight of
peel (9)

Pula/peel
I'IItI'o

'1
1

110.00 126.61 43.33 3.03

'fa 180.30 138." 41.66 3.33

'1'3 183.33 143.33 40.00 3.iS

ft. 180.00 14.0.00 60.00 3.10

'1'5 156.66 116.66 40.00 3.»
'I: 182.3. 1441.36 40.00 3.1.

6

'1' 161.16 112.41 38.15 3.16
1". 160.00 121.66 IS.M 3.11

"9 110.12 132.6a 37.50 3.54

Q) (0.05)

8Bm %.

10.61



No. of
aplits

QUantity of fertili_r applied q/plant/year

2 SpUts

3 Splits

" Splits
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FiG .3 EFTECT OF SPLIT APPLICATION OF N PK ON FRUIT CKARACTERS
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~be datA ahowe<.< that tbe we1wilt Of: ~J. *8 not 

Yil.X'.i.e4 siwn1fiCo::ttit:A.y under cU •• ':erent t.recat.meuts. .Me:x1 ... 

peel w.ight was found in ~1 (41.13 g) and m1n1nUll in 

'1' 9 (31.50 9). 

'fbe pu1Wf*!t1 rd10 by -19'* varied slonif1cently 

under different tnat.meMs. "be ID1Ud.1'ftWIl ftlue wee 

ncocded 1n", (3.59) follC'J1f84 by 'f. aDd "9 (3.56 and 3.54) 

... apect lYe ly_ 

'1'00 elat.e on the ya .. iaua qaalltat.1 •• cba ... ctera 

of .nit.s u a.ftect.ed by cU.ft..... t&'8Utment. .... JiC_eDt.ed 

in 'lable 12 • 

.,be tJ."eat.ment: '1'9 J:e~" the highest T.~.s. of 

27.93 .per cent (l'1g.4) which ia 8ignificantly 8l1.:.r>er1or to 

t ..... tmeDt. "1 toT,. 



-reble 1.2. Effect of split: applicetlen of .1lK Oft fruit quelU:y

Total
80luble
8011dlll ~)

Ron-reduelng
auqers 6')

Sugar/acld
ratio

-.r 24.32 6.67 8.84 15.52 .33.26 0.471

'1'2 24.66 6.70 9.02 15.12 33.49 0.41

'I' 24.95 7.19 9.02 16.21 37.10 0.433If. 25.66 7 ••1 8.86 16.418 J6.7. 0.46

~5 as.7. 6.78 9.07 16.36 H.31 0.44

tt, 25.86 1.22 9.18 16.40 34.89 0 ••7

If, 26.&6 7.43 9.6J 16.86 40.14 0.42

'fa 21.40 7.33 9.19 17.03 40.54 0."2

'.r 9 21.93 7.52 9.51 11.09 40.69 0.42

CD (O.OS) 1.10 Ie ~ 0.137 2..73 0.02

a.em t- 0.31 0.23 0.41 0.29 0 .. 91 0.00

CJ1
o
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/~ 

/ , 
I ~-, . 

Tlwre was no .i9DUi~nt d1£f~I'.nce amOll9 different 

treatJRerata witb ...... ftl to "uciDg sugars. 

Data sbowed tbat D&JD-n4ac1Dg 1i\IgBI: conte_ ...... 

DOt differeel slgn1flcalltJ.y 4-. to _&-ious that_ct. •• 

'1', ~""ed the _Jd- v.1_ 17.09 per cent 

(rig •• ) whlClh t. slplflC11u*lJ' superior to "1' 't2 and '1'3. 

'1'r ..... nts "9' Ifa, 'I" 'f. we .. Oft pare 

Significant dlff.ftIlG8s were ob .. l"'f8d In suqaZ'/acid 

.. tio Clue to treatment. <1-10.5). '1'118 highest .. 1_ of 

auga r/aCid ratio wee reCOJ:'4ed 111 1'9 (40.69 per cent) wb1ch 

18 OIl par: with Ta and '1',. But 1t i •• ign1fiC4ntly 

supal'iOl' to T l' '1'a aDd If,. 

Ifba acid1ty va •• i9Dlfl~ly 8\1;.Jel:lol' in T l' !fa 

and "6 (0 •• ' pel' ce'*). .Miai._ val_ for acidity .. 

l'eOQI'ded 1n If l' 'f 8 and '1', (0.42 pee' oent). 



FIG 5 EFFECT OF 5PLlT APPLICATION OF N PK ON SUGAR/ACID RATIO AND ACIDITY
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,.s Nutr1ent c:oncenta:e.t1on in leaf tissue 

'.5.1 lU.troge 

Deta nlating to ...... ent concentrations reveale4 

tbllt tbe ft1tzoqeD concentntion varied eignlflC8fttly 

among treatment~ at .~1ftf'J and at barvest alt'llouOh DO 

~1gn1f1e8nt difference was noticed (luring the early aDd 

late vegetative pbusee. Highest concentration at sbootllYJ 

52 

was found in", (3.82 pel' C!9nt) and at ban-est (2.58 per cent) 

11'1 '1'9 <'I'abJ.e 13. l'i9.6 ). 

'-itb ";;pact to pboa~ conc.eAtnt1Oft. tben we 

DO 81gnU 1cant 41J!&ereace UIOD9 the tr:eatment. at 'ft&"1oua 

.t6ges of 9&'OVth (TabJ.e 1.. 'S9. 7) • 

4.5.3 Potaaslua 

Concentration of potas.ium also 8bowed a1tn1ficant 

nr1ation aJIOn.CJ the treatments R a'hoot:lng and at he"_t 

<'rebla 15, r1g.8). At sboot:1ng, _xl_ conoentnticwa " .. 

obe.~~ 1ft., 7 (3.57 ner cent) ant' aint_ in '.l' 2 

(2.15 Per cent). At laZ'VeE'lt, maxi ... eonce.l'8tton was fOUD&! 

1n '1', (2.53 !'tel' cent) and minimum in'l'2 (2.02 r»r cent). 



'fable 13. .'feen: of ap1it appl.lcatlOD. Of RS CD nt_ragen
conte,* tJ(.) of ,be ....... leaf at cU.ffer"
a,ages of gwowth

53

BacJ.y .l.tat.
vegetative .-getatlve
pba- pta••

'1'1 2.72 2.22 2.62 1.82

'12 2.70 2.02 2.83 2.11

'1'3 2.38 2.16 3.82 2.13

'!'4 2.10 1•• 2.5. 2.40

IfS 2.M 2.12 3.46 2.06

'1' 2.30 1.84 3.21 2.026

T7 2.70 2.06 2.55 2.28

" 2.80 2.22 2.99 2.548

'1'9 2.98 2.32 3 ••1 2.58

-
CU (0.05) .Rii • 0.43 0.J6

S&m:t. 0.17 0.1" 0.14 O.la

•



Quunt.ity of ferti.lizer applied wplant/year
No.of
spUts 190 N, 115 1'2,°5 • 240 H, 140 ~205' 300 Na 140 i'20S&

300 x'20 360 1:2° 450 X20

2 Splits T1 '1'4 '1'7

3 Splits '1'2 '1'5 '1'8

4 splits '1'3 '1'6 T
9
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FiG 6 E f-- F EC T OF SPLIT APPLICATION OF N P K ON NliROGl'CN CONTENT OF

THE INDEX LEAF AT VARIOUS STAGES OF-GROWTH
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"able 14. Bffect of 8pll~ application of RJilK on
pbos~ conteat ~) of tile Ind_ leaf
at diffennt .t.... of ~h

....ly
vegetat1.e
pha••

Late At
gegetatt.. ahoot:ll'JllJ
pba..

'l'1 0 ..68 0.66 0.67 0.68

"2 0.69 0.6. 0.67 0.69

'.f3 0.68 0.61 (J. til 0.67

'1'. 0.68 0.66 0.60 0.61

'.fa 0.69 0.6' 0.67 0.67

"'. 0.69 0.67 0.66 0.6a

", 0.68 0.67 0.66 0.67

1;' 0.68 0.66 0.66 0.678

'rq 0.69 0.61 0.67 0••

•

0.00
•

0.00

- ...

0.00

_u



---_.-----"-_._.~------_._-- -' ....- ----- _.__._-----
Quantity of fertilizer applied g/plant/vearNo. of

splits _._~---- --_.-----
240 N :140 P20S:

360 K
2

0

----.------_.~.---_.__ ._.---------------

2 Splits

3 Splits

4 S.plits

'I' 1

'1'
2

'I'3

'I'7

'I'
8

'1' 9
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FIG 7 EFFECT OF 5PLlT APPLICATION OF NPK ON PHOSPHORUS CONTENT

OF INDEX LEAF AT VARIOUS STAGE5 OF GROWTH
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'l'able 15. affeet of split application of IlAt CD potallSi\llll
CClIlterd: fI(.. of the iDdex leaf at different
stages of growth

_.-----------------------_..._---
Early ~..at.

ftCJeUiti'f'e 'f'.qetatt'f'.
pbaae phue

At
abootinq

At
ba",est

'f 4.30 4.07 3.00 2.261
'I' 4.0] 3.93 2.75 2.022
'1' 4.15 3.9. 3.18 2.S3

3

'1'. 4.58 3.48 2.80 ~.2S

'IS 4.15 4.17 3.18 4.33

'l', 4.47 ~.58 J.07 2.05

'1'1 3.80 3.d 3.57 4.15

'1'a 4.71 ••00 3.20 2.21

'1'9 4.60 3.58 3.20 2.2a

.b

(2) (0.05) R3 • 0." 0.24

SE.. t- 0.31 0.24 0.15 0.09





FJG B EFFECT OF SPLIT Ar-~~jl_ICATIO""or· "'-1F".<" ~'. ~AT·~~q'Hh1 t-~t""tTr-t-1r.-r

Ic"DEX LEAF AT VARIOUS STAGES OF GROW,H
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In the ~ .... iAY..-iption. • ..... d1fien'* 

40e. of "n111_r8 wen ac1IDpte4 for banana "81:'_ llelld.na 

ODe 1 ........ Dded 40& .... ethel" two .... b1gbel" doe •• 

!'boa. wen appllecJ 1n three diffennt spltts. In the 

•• PC ..... , -xlmtD peo!lt ... obta1Jlel! in 'I' 4 wher. 

240 N. 140 P20S' 360 J:.20 <llPlant/,.. .. we. 8p~lted ift two 

8"ltta _ Praa thl. tnet_1It about 14.80 "')C cent hiqhc 

1nc~ was obtained eca,."", to oaetl'Ol (190 H. 115 P20S' 

300 ~O 91plallt/,... .. in two aplite). Req~t1 .. nercentaqe 

of nroflt w." obt.ah.C! tn'l', c....32) brad '1'8 (-5.22) and 

al.mo5t nll percentactJEt In'1'9 (+1.06). In theM three 

treatmeftts, 'b1gbeet do .. of fen111... (300 lC. 140 "a05' 

4'0 KzO q/plaDt/,.. .. ) vu applltd 1ft cU.tfereDt spUta 

(two, tM'_ arXi fOU&' epUta .apeotl"ely). '1'be tl:' .. taI&I* 

• • ft, lac! 11.92 Per .... , p.cot1t aad "s bael 9.87 pel:' oeM 

prG«'t "bleb we. Oft pa.c' wlth't4 frabJ.e 16, 1'1;.9) .. 

56 



Table 16. &ffeci: of 89111: application of .PIt on the econc:n1c8 of cultivation (per . ·hectare)

MeaD Incaae Extra coet on ad<lltioDal IUCaDe AmOUnt '" Increase
'l'reat- yield frca f.rt1~izer. aDd split. (aeQuct i.ng CW8r OVer

extra contro~ contJ.'O~ment baacb bu.Ilches coat)
wel9l'* as.4.00/'k9 :rertillzers ~ '1'otol cost

(kQ) Is. charge Is.
lis.

'1'1 23975 95900 - 95900.00 -
T2 25625 102500 1066.50 1066.50 101433.50 5533.50 ... 5.17

'1'3 26875 107500 2133.00 '1.12133.00 105367.00 9461.00 ... 9.87

T4 27825 111300 1205.58 1205.58 110094.42 14194.42 .14.eo
T5 25200 100800 1205 .58 1066 .50 2272.08 98527.92 2621.92 ... 2.74

'1'6 27500 110000 1205.58 2133.50 3338.58 106611.42 10161.42 +11.92
"t7 23525 94100 2343.14 - 2343.14 917M•• -4143.14 - 4.32

'1'8 23515 94300 2343.14 1061.50 M09.64 98890.36 -5009.64 - 5.22

'1'9 25350 101400 2343.14 2133.00 4476.14 96923.86 1023.86 + 1.06

-.
Tb.is 18 on 1:he account of the additional cost of cul.tivatlon. Cost of fertillzers/ki
'or additiona 1 split the charges will be as given below.
(Man" 15.26/- arxl wCIIlIan • 1Is.2oft.SO per cay). Urea 1s.2.12

a) 'I'aking basiDa far application of fertilizers (l00 babins/man) Super phospbate 1s.0.85
b) lUxiog and application cbirges U50 bas1.ns/1fcman) MUriate of potash Rs.1.19

bource - l~r.mp fixed by Keralc h9ricu~tur~l Un1ver~1ty





DI8C1.BSICM 

Ba __ bein; a g,na. f .. ~, nquUee baa.,. 
_1'lUZ'1D9 for 1~8 gJ:OWth aDd fruiting. It 1£ •• timated 

tbat. 8n a .. _ .. c&'Qp nawea 300 kg N, 80 ktJ Pa05 aDd 

800 lrtJ ~O k_ a bec:t.e&h of land (Va.E'~gl.u .. n, 197 a) • 

J1adic1oua and ng\l~ "JlUC'iDg 1a !apeftt1Ye fo&, 

efficient bamDe pJ:Od"",,ioA. 

SUlD8n11le (l J44) op1ne4 that tbe t1lDe of 

appU.oat.ioa of fa&'t111 ... 18 aD iapoftant factor a.nd 

for ~t.&" naulte the , • .:tili_n 111:8 to be applied 

during the eIl .. ly stag_ Of qJ:OWth. Later Ale:xendrowttz 

(1955) _pha.ieed tbat fectilt." are to be applt .. 1ft 

.plits. lIoNM'eI', the iUfIber of .pl1t~ bee been at 
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.... iance •• pectally among the cultt .... ton. Reports 1ft 

genecal 1Micate the benefielal .ffects of applyiD9 

'el'tl1t_rs in two splits fOI' be_... (VeereC'8qMYaD. 19'72, 

Pilla! .G. .tJ..., 1977, V.l .... Mathew, 1980 and Sheela, 1982). 

'tben an 'bowaYeJ: inataDG8s when later splits bay. baeD 

foUlld to be usaful "op1mollr'" ... , 19'79, MeBlb1u A .... , 

19'79, lri.aJS'Y"" .... , 1981 aDd aaJ ........ ~, 1985'. 



AccoI'd.t.D9 to ,.OJca98 of peact1oe. of the Kerd.La 

AQJ:lcultU&'61 University 1983. it 18 nCGID.:feDCled to apply 

the ,PJ:e6cribed dose in two .pUts # the first at two 

montba after plantiDg and •• coaa at four: montna after 

planting. 'fhe _jor pcobl_ ot banana Ctlltivation UDdC 

JCerala comitiaa is the low baDcb weight which 15 ma1nly 

caused due to reduced f1nc;ler: al_. 
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Tbe present 1nvestiqatiOft 1MS conducted to finCt 

out the effect Of f.rt1U .. I'8, wban applied 1n more etpl1ts 

i:ban that is qeneretJly nccamencJed I.e. two Fl')lit 

app11cat1ona. IIJ'he re!!lults Of the Ft~lef:!' a~ di3et't8~ed 

bereu~eJ:' • 

5.1 Growth pa~tel'll 

The effect of spUt appl.1cotlon of fertilizers on 

wrlous morpbologlcaj. character. v1z., ba1gbt and girth 

of paeudostem, D111Dber of tUDCt1oaa'" .i.eaveL # petiOle J.ength 

and total .Leaf ana We" abaened at three uUtereat 

atages of glOWth viz., _r1y ..... tattve pbaee (2 montba 

after planting), late vegft~tlve phase (' months dt.c 

planting) and at shooting (7 IIIOnthe after: p.l.8nt in9). It 

wes found that none of the IIOrpboloqiCE\ 1 chareetet~ varied 

sign1..ficantly among the treat_nta. Controversial to this, 
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RaJ .. _n (1985) besed GIl tbe at .. l. on the effe~ of 

.plit appl1oatlon of recaa_rJdec1 do •• of 55 fertl1i_l'fJ 

on • Mll.yanJcodan· reponed t.bat the powth paJ:'8maters 

auc:tt a. pl ... beight. 91Jrth ot PMUCloetem aDd l'UIli:Jer o! 

t~lunaJ. J.eaves wen alpi.Cic:antly ini.lueooed by .... .10_ 

tne'-nts ciurlng tbe later atatl .. of gJ:OlWUl. A 61mi,,-" 

patten of incr.... in vevetiit1v. cba.l:acters Que to aD 

:loera_at in the s\lpj.JJ.y of fen 111aers va.. reported by 

var1ou.a worken (Jambuli.ng_ .. IJ..) 1975, ArUnachalam.G. ~., 

19'76 and a1nc'Jh ... &1.. 1311). 

In the fertill_&, exparllBl!nts ClOnduct~ in India 

alX! elaawhe" it bes been brouqht out thBt the tunotlonal 

. leaf 1 .. e _jor pe~.r wb1cb contributes to the ulti_te 

ytelr of baana. Crontcher and Mltchell (1940), Xatyal 

and Chadha (1961), Batttlchah and lhall~ (1962) anti! 

Venkatesamu..I1.. (1965) observed that lner.a8~ in nitroqen 

levels increased the number of leaves. lAeoavl1he (l~71) 

indicated that pota8.1_ app11cat1OO 1nf luencad tbe number 

of leav.8. The tuactlcmal .teav •• at 611. stages wen not 

atfectec by the doe • ., aid ag.U.ta tried in t.be present .t\laY. 

The total lea-f firec. 4id DOt shaw s1gnlJ::leant 

cU.fterence under various t.ceetment. at vaJ:'1oua at~es of 

growth. Valaa_ .Mat~ (1980) 'Wblle 'N'QI'.k.1ng with ra1nfed 



• Palayankodan' "POrt'" tbat the leaf en significantly 

incnaee<! c!urlng the 7th month. The increase<! uptake 

of nutrient. during tbis 8ta98 IIlgtat bey. contribatetl to the 

1al"ger: leaf ana. 

The crop dur:etion also dld not differ s19nU1C£l ntly 

1lJ.'00D.9 the 41fferent tnau.enta. Bas-lieet shooting was 

recorded in '13 l190 •• 115 PaOs' 300 .,,0 g/plant/year in 

low:' aplite). '.the _nS91· dUfttion was noticed in ~ 1 

(190 ... 115 P20S I 100 Xa0 g/plaDtIyeu 1A two apUt.e.J. 
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V.nJrat.... ...... '1~65) aftec c::oDS\1Ct.1n9 Ii tn.al 811lpJ.oy1ng 

4iUerent 18.,.18 of n1t~eD opined tbiit though the dUhtion 

fs-OID planting to shooting was -.c-ke41y influenced, the 

_turity period of bunch was not Influenced by the treatments. 

Mare v1g0J:'0U8 plGDt.s took compa.ntiyely leaser: time to 

ebootlno. '1'be wOZ'b of S lDtJh ... 11. (1977) I Va laaanme MlIthew (1~H10) 

an(' Sheela (19/32) were .1so on s1lD1lar lines. Rajeevan (1'1")5) 

r:eDOrted that spllt aD!3llcetlon of the recom!lItnaeC! dos. 

iftflu.nae only in the ('untion between planting to shooting. 

In the present investigation, -uaum duretlon was 

observed in 'f 9 (300 N. 140 .20, I 4SO -.,.0 g/plaDt/yea~fOU&" 

aplits). 'I'he conclusion fOl:' the delay 1n harv.st due to 

bigheat level of n1t.r~n fact.ili .... s mill' I.Je accounted fo~ the 



SUp" o-ptl1lBl lewl of ftit~.ft 41'fttftlrq ee~byrdre~e 

into veQet:ati'9(!1! qJ:'Olftb 884 lower1r.;y the level. of otl)er 

nutrients in the vegetative tissue (BlaCk. 1965). h 

CCIIbinat1C1l of H and 1t In COI"rect I*Oportion 119 neces"'uy 

for llllinu:pQlatlB;l the c.:op ;&'OWth ,..ported by sevel'i'll 

workers (Croateher end Mitcbell, 1940, S .... rvij,le, 1944, 

Bbangoo at U., 196,2 and Melin, 1970) ~ 

_bel' OJ: &uc~a ,PI'OQucec:.l at sbooti.r~ iI.OO .at 

banest did DOt abow oDy 111{1nU101:t.nt ai.ftercl.ce cmoDg tile 

t&"e8tmenta. 

5.2 Yield and yield attd.l:M;. 

In bene ... , yield i$ a function of number of bnxl8, 

nwaber of finge" In a band, weight of hand, qirth ard 

weight of lnc~ivt.dual fingers CSlanoadf', 1959, Venkatesam 

Ill. Al., 1965 and Arunaelv!lam & Al., 1(16). A''\.ny of tha~e 

panmeterFl nay play a ~ aole depend1nq upon 

anv1ron:D!ntal condltiona. In the pnsent invest1getlon, 

.ff~ of c:lffeftDt dOll.8 Of f.rt111se1'8 anf its split 
/F,c. 

application shGWed significant d1!ferencee aIDOIl9" tt:eatments 

with respect to bunch 'Weight. Ii.udmum bunch we19ht 

Ul.13 lcQ) waf. noticed 1n '1. (4140 •• 140 P1.0S' 360 ~O 

9/p16'*lyear iD two ilrip11ta) whicb 'WillS on pe,r \<lith 1:', 
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(UO N. 140 .2°5' 360 &20 91plAnt./yeu in fOQr spUta) 

arr '1:, (190., 115 -'2°,' 300 K20 g/plaM/year: 1n fou 

apUts). 'lbeS8 tnat __ • van significantly super10r to 

'l'1 (190.1 115 P20S' 100 -,,0 eJ/plellt/yeal" 1ft two splits). 

Rajecwan (1995) reported -xl- baDeh we1qbt When applied 

_joe" 8mc:JUM of 'ertili .... til tbe 8.1y stages of gl'OWth. 

'J'he IIlI1SDDn buDcb waig'ht 019.41 'k9 vee reeort'!«t 
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in plants ~Ct"lv1ng '1', (300 •• 1.40 l'20,' 450 ~O 91plaDt/year 

1n two epl.U:e). The result eaIIe in conflrmitv with the 

finding of Rao (1978) whO npol"ted that banana I'esponcSs to 

nit&'Oilen, but. beyond a aene.iD level. the benefits an not 

proportional. iSJlC8B8 n1t.:ogen a.:rt111u&-s beyond O}'tiDMa 

11mit wl11 De _eO ior: e&*1I:e Ve98tat1ve ~h. 

V ... ~gbavon (1;;72> J:ePO.rt.ecl 61gn.U1.0IUlt. increase 10 yie14 

1n tNeJXircD' banana 1n ~a.u. witb 248 ,. N. 446 g J?~05 

and 456 9 ~O/pJ.aDt/J8U. 

In the p&"8fient st wI', If 4 ncorcied maximum bunc:b 

weight malnly clue to lDOI."e DUl8her of fingers per buneh and 

per band caapan4 to all otbar: tnatmeuts, though 

~i'fereftC .. 'Went not significant. Pillai JI1,il.. (1917) 

reYe.l~ that nitrogen aM pot.s.l_ e,...rt~ Q $lgn1ftCftnt 

pof!!lttw influence on fruit ft1JIIber and bunch weiqht. 



VljaJ8zeqhe~kuma~ .. &1. (1984) taset=! OIl their atet:1m:lcal 

at'ldiee in the Influence of bic:..trlc eha~&eters on yield 1n 

baMna Z'8!'Ortee that JUlber of fln.;Jel's l~ having the -x1ft1a11 

direct effect. It 18 all10 ~b1e that the nWltber of 

fingers 1s lnf.uJence(! IlIOn by the quant,ity of fertilizer "pto 

a cert(zln leY~~l tban tt. of appUcation. 

'1'ba .buD.cb weight of If, alXi Cfl w.-e on pill:' ",)1tl1 'f". 
The rea,son behind this increasee wei9ht i8 tUe h1gbar 

finger weight oncl B:t.OO weight ~ to other tre4atmenta. 

Mun'ay (1')60 )o"Jabamugum and Yelayudbt:ua (1 <J72J 'Were of 

opinion that fertilizers oJil not help in incre.tllng the 

ylelC ., applied after six monthe. But Rajeev8 n (1 '195) 

renorted a hiq'Mr yll'1lc1 in 'll8layankodan' by split applloetlon 

of l'eC(8;.ndec1 dcm8 of f.rtI11_rs upto e1qht months. In 

the aboft study, s1qnlf1eant difference ln 'WI91qht, of buncb 

we ~ minly contrlbut~t! bf nUilber of bamf? and ~r of 

flnqen rat~l9r than weight of Intl1v1dual flrw;rer. 

TbOuqh length and girth of flnqer 414 not: Vdry 

elgn1flocntly, it was CLear fCOll the present t.ria 1 that 

th4tre was sane im?rOYernent in tbe slze of finger ln te..:. 

of .i.ength and CdUth when the same doa. of fart-1ii.tler wu 

glven in more 6plit~. '1'b1s m19ht be 4\&. to t.i.le cont1nuo.;.a 



l1pta ... Of .. tdeHa througbout the CJI'OWt'h period when 

f.rtlllze~ w ... ~led even 1ft later ataqep. 

'lbe fcu1t aDd pulp "81Ft .. uled t'1gn1flcantly 

.~ the t..:eatatnts. The biQheat. fl'U1t weight of 

la3.!3 g vas recorded 1n '.t3 wblLch WU lB-lgn1.flcunt.J.f 

suped.OJ:' to if 1 • '1·reatmen~. "'2' "" and 'Io were on JilIIU 

with ttl. 'UWS8 tre~t&lntL we ... superior to '1 1 ' ~a and 

'1' 9 1ft wb10h the h1Vbeat 40&. of fertilizen wa~ given 

which claarly lnd1cE.;ted that fr:u1t weight COULd not 1.)8 

lncrea6~ by fertilizers beyond a cezotf.: 1ft .level. 

Pulp welqht a 11"0 ahower! the eame trend. Tlle weight 

of ~l wa~ not \fn1'!'i.~ ~lgnt.f1e·3,*ly 1!11ft to varloua 

tr-i',~~t:<". Mextmtm'l ~1 weteht ".t8~f()un"" in ~'1 ("3.33 q) 

eM min1lll.1m t, n 'r 9 (31 .. 50 g). 'I'he ryulp/pae 1 re tl () by 

welabt al~o 'Varied ~tqntflcantly among the t.reatments. 

There -~ an increase in ?\llp/peel ratio 'W!'len the eame 
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doee of fertil.l .. r "'aEl 91'9ftD in mont split:. Haj •. :.'even O·:;1dS) 

reported that among tbe pbye.1oal c:h6ruct.~'rfi of tl~ iruit.s, 

~y the p~p,{pael ~tl0 dl.feceo ~1gnLt1cQnt~y •• 

infiuenceO by sp.ut.t:-. 



10 the pcesent atQdJ, an iat~ of fl:'W.t 

quality VfU> not1cecl when bJAaber doe_ of fertiJ.i. .. ,... wore 

91 Yen. 'I-otaJ. soluble so..L1Qa, totu J. 8\IIIJU$, augaIVucJ.ci 

ri:;,t.to alXl ac1d1tJ YQried 81"nlflOflntJ.y wbcl.1.e hduc1J:lQ 

sugurs and non-reducing sU9ira were IXIt .bowed 81gnlficaiK 

variation. In this experiment an increase ira total 

soluble solid:;, tot a 1 s:>u;ars aDd 8U1jJar/acid rat 10 _

noticed with lncnilse in fertilS. ... doee. Spt1ttino of 

same dose of fertl11Rr~ (tid not ehow mueb "I1'rt"tlon,. 

Here too, the quaMttv of fertl11_1'8 nth!!r tban .!,11ts 

mlqht influence the qualltv. But RaJee'9an (1985) reported 

significant: d1fferencee;: among treetJDents for total flUPrs 

.ani! reducing sugars by split ~i:>Pl1catiOD. 

M:COrdiDg to Vaoi".J. (1 ~ 76), eppUcatlon at 

;JOualii11um exert.EK1 marked efJ;Etct on Deilrly every t.,.tur. 

of frait quality. nith~" 111 pot~.i»1_, totill 

6o.Lub.i.e solicsj reduc11l9 aug<Otre, non-reduc1ng ~ugal'8 alii 

tot4jl suqars were increaceO W~lenu the ac1dity was reduced. 

In the present stUQi also, s1m1lar re.ults wer~ obta1ned. 

~he.e findings also confirmed the results of Sund8E81ngb 

6G 

(l{)72) arr. JaJllbUllng~ iiJ.. (1975). '1'igdele <lnc a.1801\ (1971) 
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attributed these efteets of pot~.&lum due to it. 

involvement 1n cer:tdlydhte a1Otb_is, b&-eekdown end 

t.r:on2~tlon of .torch arad a:rntbe81& ot protein and 

neut~l:i.aatlon of ,tilys1o.l.o;;;ica.i.ly 1IDportcnt 0&'9",010 acJ.C1a. 

ValADne MatheW (1980) nported t ilat nitrogen 

mar'kedly imprOV'ed the quality of fruits 1n re8.'l8Ct of 

totol r:oluble ~o11dF, totel F-ugarp, redUCirY'i 811ql'ln and 

non-rec.-uclng ~UQf!rs. Aeeordln; to Si.nqh (lq75), the 

qual1t8ti.~· lm~p.nt w1th nitrooan .oo11e~tion miqht be 

attr:1btft~ to ttw. nromotlve effect In the PJ::"0e4t18 of 

p~oayntbe"1s and Ftil'!lllatel! ~lon of c;ever-::.l enzyme. 

1n the physiologi~l process of fruit developnent. 

S haela (19 u2) reportecS s191l1f1c:ant b8D8f1c:1al 

effects riue to polo •• iwa application on qUlu.1ty attz'ibute. 

U.ke t<*al 1}o.lub.le t:ol.ids, toto.;. ~uvar., J:'ed\.lc1111;1 &~, 

e uqar/aciti ratio ene acidity. 

S.5 Nutrient concentrut1on in led tissues 

~f ta~u~ cnalys15 for nitrogen, phosphoEUS 

am pota8<:. illlU ~t varioUia stages of grO'lrlth t"9vealet1 that 

nlt1'09'en conc(.!'nt~tion V\;:r1ed rign1fieantly at shootinq 

and at harvest. The n.t..tro9e:fI concentration in leaf tissue 



_. lIOre when the ... doe .... appl.1ed 1D JDOre split. 

than two aplits. A.t the tt. of barveat, then ".. 

ab-..p decrease 1n nitrogen coDCentl1:;tiOft. 
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~heI:'e wea; no significant C!ifferenee aIROI'l9 the 

treatments 1n phosn'hozuP concentration at varioua ataqes 

of g~h. CCIIIpIlrer! to n1tl'<XJE'ft anC! pOtestium, ph~''lhorua 

concentration was very little (0.66 - C.6!) ~r ~nt). 

Little or no Nf:pOnse to phoe::>horw!; wap; po:! ntoo out by 

several earlier \"OJ:'~ts ('awcett, 1921, 8a11Jon .. !l., 

1933, Nocr1a and Ayy&r, 1942, Oaborne and Hewitt, 1~63, 

'.lunaer, 196';;; and P1l.l.oi1 ....... , 1'j71). 

in '1'7 (3. S 1 per cent) GlXl min1mwr& .in T l (2.75 ;>eJ: cent) • 

At harvest, maxiuun conc~ntret1on \-!U :toune 1n T3 (2.53 

per cam) aM minimum in 'l' 2 (2.02 ~)E'.r c~nt). 

5.6 Sconomics of cultivation 

different dos4!!S of fer+:11!,~er~ fr. th1"'P.p."";H!fm:'~nt: epl1.tp. 

shO',;oo that !Jerce~ti'gf' of ~)roflt as cornT.'ar~ to control 



No. of Quantity of fertilizer applied 91plant/year
splits

1901h115 P20S' 240 8.140 P20S' 300 N.140 P205 1

300 1(20 3~ "20 450 ~O

2 Splits '1'1 T. If7

3 Splits '1' 'is T
82

4 Splits T T6 '1'93
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FIG 9 EFFECT OF :SPLIT APPLICATION OF N PK ON IHE ECONOMICS

OF CULTIVATION
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wried froa -5.22 to 14.80 a'able 16 and J'iq.9). Maximua 

prof1t of + 14.80 ner cent •• obtaiMd 1n'1'4 (240 Nt 

140 "2°5' 360 X20 9/plant/yeal' 1n 2 splits) cloffsJ.Y 

followed by 1'6 (Sc;lUe doe. in '0_ .pl1~8) about +11.92 

per cen~. wben rec:<D:lSnCled Cioe. w •• app.L1ec in foU&" epA-its 

('1:3 ) a profit of ... 9.81 ~ 0" -..6 Obtu1ned over control 

(1'<;)0 .N. 11S .P.a0S' 300 1t20 91pJ.&Dt./ye<:iJ: ill two spJ.1t.f». 
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When the h19he.t dose of 300 •• 140 jl,a0S' 4S0 ltaO g/p.i.4nt/yea.r 

was applied C'l" 'l'a aad '1'9) 111 whatever SpJ,its, the coat 

of .f)rO:7uction increased ..... UltiDJ in net 108s. 

'the Pl:'eeant etucUe8 clear 1y indicate that the 

recoJll'l'tenCec1 \"'ose of fertili_" viz., 190 M. 115 P20S' 

300 1(20 g,lplaM/year wben applle(l ift four: f::plitf: had 

favoured yield then the __ dose W8fl apnlied in two epl i tfll!. 

Probably u1Y!_ the Mqh r~infell conditione of XenIa, 

when the soil is lateritic the fertiliser ~08e if aV'11ed 

1n more than two stages 18 raore .'fec:t.iv~ dt;e to their 

.vailability during the 9I"CWth phases of the plant. When 

hi9her doses of fertilisers ere applied in two 8pllts 

it equalled foUl" aplite. at recamrende:1 dOlCle. pEu:bupa 

in61cat1Jlf,J the N£i1\J\laJ.. liyuJ.aOj.Uty of G~t>.A.ied nutrient. 

in tbe $01.1. foJ:" a longer ~nod. 



In a crop iDa baDiU. "hert!! the ~l~ 

pbJ.lo1ogy 18 C10Hly related to the productl"m, a 

uniform growth could be a.sured 1f fertU.1zers are nade 

avcllable 1ft opt1mla ~i_1e8 during the entire growth 

phases of the p.La.Dt. lJ'be split appJ.1oat1oa of nutrients 

appeaZ'U to be a useJuJ. aaetbOd. tbe .at... of course .oe1B1i1 

_pacific and depend::; u.pon ~.ct.QI'b J.1Jc.e 801.1, CJ..imat. _c. 
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SUI.NY 

'1'bII _11_ ..... ults of the pc'esent lnvestlgatlOD 

OIl the effect of spUt appJ.:i.cat.1Oft of 11m f .. t.:i.l..i.zen 

on flow.,1Dg. yield aDd qual.i.t.y of DQncbea aDci OIl nutrient 

atatWl of p.1GDta ill .Leaf tissue at difierent staves of 

growth ~or DaD&Dd vUr. MeDdrc.n l.ID4er: 1J:.d.~ttJCi coaU.t1ou 

an bUlllDilS'1BeO below. 

1. ... of the mor.r;holoc;P.cal charactera lJ.k.e 

helght aDCl girth of paewloet_. Dt.UIbar of functional 

l.aves. l~h of petiole. total leaf are';!, clOP duration 

am ~uc1ter production wen 8iQftUlcantly lnfluenoee by 

Cllfferem treatments at wrloua staqe. of growth. 

2. Slgnificant c!iffenncres were not teet! amono 

the treatmentB with nllJ*'t to bunch w.lqht. Maximum 

buncb weiqht of 11.13 lag •• ncorded ln '1'4 (240 N. 

140 P205' 360 ~o wplant/year in two ap.l1ts). Tbi. 

treatment vas on par "~:i.th '.l', (240 N. 140 P20S' 360 k.zO 

g/plclDVyear in fOU spJJ.t~) aDD '.13 U:eccal1.ended 40.41 of 

~Ci~ ~rl.c\a ... t.t.U:".u .. Ua1Vd',d.ty 1~ ii. llb ~1.0S' 300 K:l.0 

eJ/pl.io:.Lnt;ye.;,u: in 4 apl1ta) arad 18 81gnl.t1contly 8\.1,&)er1or 
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to '.1:'1,190 N. 115 PaOs' 300 "-20 WpJ.amv'yeu in two spJ..i.ts). 



3. Among tbe bunch oharaet~n. length of bunch

anC! mamber Of hands pe.- buncb ~lned unaffectec! by

different tn~UleDt., wbile v8ig1* of band sbowe<1

81QD1f1oam dUference. Maximum bud weigbt of 1.96 lI.v

was recorded 1n ". wb1ch va& a1gA1i1cuxaJ.y 8\lllel:1_ to 1'7

(300 N. 140 P~05' 450 !taO 9/plaDt/ye&1: in two apU.ta)

anc 'Iit Uao N c 140 ",.°5 , 450 ~O g/p.la.Dt lnthy~c:SpUt6J •

.~11 oth'!r treatments were on Ji8r.

4. AmOI'.a9 tbe finger cha~etera, only the wfai9l*

of finger showed slgn1flCfint: yerlat10n among the different

treatment" whereas length and girth of tinqer remeined

unaffect4f'. Plante under T3 (190 14, 1'5 P20S' 300 )(20

q/plant/~r in four ~,,11tr) reeord~ the maxinum weight

tor flnq!!r {196.67 <;1) .. '1"2' '1', a~ 'rg weN em per with'l"3.

The mintmum finger wel9ht of 163.33 tJ was found in "T,.
5. I'ruit weight. P\llp weight an4 pulp/Pllel _t10

varied significantly in different treatments whereas

peel ve1~ht r~ma1.oeCl unaffected. .Maximum frUit we191*

and pulp weight we.-.a r::cor:ded in plants wh1ch reoe1vad '1')

(190 I~ I 115 P;t0S I 300 k 20 ilpl~!U1VYe&r 1n four 8gUti,;)

ana m1n.tmum in tts (240 N. 140 1»2°5' 300 ~O WpJ.ant/Y"ar

in three splits).

..,q
I ..:.



at.udied, significant dlff.-.ncas wen ob"~ wlth 

regard to total soluble SOl.1d8, total 8uqa~5, acidity 

an<i suges-/acid .. t10. .......... ceduc1Dg sugtiire aDd 

ftOD-r:educ1l1g sugars WU'8 not inf.Luencecl al9Q1fiCiu*ly by 

ftX"1oua t.r:eatlaent.s. An il'lCJ:'eaN in total. sOJ.wu •• oo..t.1ds, 

tot .. d. sUQ'ars and sugar/acid ratio W&t. not.1cea with 

increase 1n iert1lizer doee. liut acidity 'WaL: in .. 

decreasing tete. 

,. Data relating to Ilutriem; status hed revee.led 

that the nitrogen concentntion 't'ari.ed s igni.f leant 1y 

amcng the trefttl'ft~ntl" at Abootlng ana at MrYef't ~lthougb 

ftO Alqn1f1oHlt V('\!'18t1on .... 8 not1e~ 1"'url~ early end lat.e 

ye9'rtet:t".. oM.",~. At ebootinq, biq'hest co~c~ntretlO!'.l of 
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3.A2 ~r eent wae found 1ft"3 (191') Nt 115 1'2°5 1 300 1(20 

tJ/plaftt/year in four .,,11t8) and atrd.mum in T7 (2.55 per cent). 

At bar:'Yest, ", (300 N. 140 PaOs' '50 ItzO q/plant/year 1n 

foUl' 8911ts) reco&'ded the _xl .. JUtrogen percentaeJe of 

2.58 and 1I11l1a.Jm 1n T 1 (l.U per cerJ.C) • 

8. Pbospbon$ ooacerd:rat1on 8howed DO a1gniJ:1c6ni: 

41ffel:'dnce ~ the tnabtel1ts a' various sta9ti ~ ~l'l. 



at 'harvest. At .hoot1ng, _xtmum COftcentr:et10n of 

3.57 per cent ". f' obee"'" in 'J'., a nd minimum of 2.75 

per cent in 'f 2 U90 1" 115 P20S I 300 ~O 91plant/ywar in 

three aplite). At ba&'YeSt., maxJmum conc«~ntr.:.tion was 

found in T) (2.53 per cent) -ad aUot ... 1n 'l'2 (.2.02 per cent). 

10. '1'brt PBI'CaDt.... oC pJ:Of1t. OYer CODt..c'Oj. varied 

!rom -5.22 to +1'.80. ataxiaum i,lroi1t was oDtu1ned in 

T, when a dose of 440 N. 140 9a05 ' 360 11.,.0 fJ/plant./year 

vu applied in t.wo aplits ( ... 14.80). A.l.ao ei),PJ.ying the 

same Clea& ill f01lr splits tr,i eD:l rec:o&anended doe. in 

four splits ft'3) gave 900d result.s (+11.92 per cent ana 

+9.87 per cent: respectively) eoqMlreO to other treatments. 

Minimum profit.s were obtail'll!!td 1n treatments '1'7' 'f8 and 'rIC) 

where a dOse of 300 •• 160 P20s' 450 120 Q/plant/year va. 

appl1e~ 1ft 2 Fpl1te, 3 .pllt~ and 6 spllte respeetiYely. 

In these caMF., cost of ~Uftlcn tnc::nesed l'8~ulting 

in net 1088. 
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AppeJIdis x. -.eoro1og1cel "1:8'-,,. of _.. experta.,*al a1te at COll... of Rort1aaltun•
• ellanlkkaze. for _be perloC1 f~ &eptember IM5 ~o AuqtUJt 1986•

lIfemneret.,. ......rof Me. relatt..
Month COc) 1lalDfe11 nlDyd:r 'tMdC!lqr

e-) par -.at til)

Maxi_ M11d_

J!II
Sept.__r 30.5 23.0 59.3 6 •
OCtoblr 31.1 22.5 377.1 16 77

....1Iber 31•• D.i 14.4 a 70

Dec..... 3a.2 22.' sa•• a 6a

11M

Ja_q 12.5 2.1.. 1 • .1 - 58

l'ebcGa1:7 M.a 22.1 I.' - 58

......ch 36.2 34.3 8.4 1 60

April 36.0 25.2 23.2 J 61

-7 14.2 24.7 108•• 7 12
.JmIe 30.0 23.1 669•• 20 1M

July 29.' 23.2 381.4 16 114
Auguat 29.4 22.7 358.1 12 83

Souroe - AqrClllet ~..rvf!lltory, Vel1an11tlen



AppIDC11x II. Anal781a of "'~lance for .ff.et of epl1t
application Of .... ptaDt 'helqbt at
••f.rent at.,.. of 9It"'th

source

.....at__

-rota1

....8 .......

Lat.
..,.~atl".
pia..

R

2 U.ao

a al••
16 16.80

26

At
.booting

672.71

119.10

13.3.16



AppeDllx III. Analyai8 of wrtance for .ffeet of .pllt
appllaatlOD of RAt OIl plea qlrth at
cJUfenM .taq.. of 9I'afth

810ak

De9.... oj
freedca

a

"'l~ t.at8....t._A.. •...~Cit.i.ve At lIiAoot.j.r)g
...... pbaa.

0.10

'rota1

8

II

26

10.88



......~l. xv. ~lJ'llle of ftdance for .ffeat of .pilt
.ppllGll~l_ of .PIt CD fuDct10ml leave.
at different et-vee of 91'OWth

--
Mean .q.....

.....11' I.aa At At
Ye98ta~lve yegeb- .~- harvest
pbUe ti". 1l'l9

Err.

2

8

16

0.08

0.11

1.10

0.10 0.58

0.43

'Iota1 26



&ppe1ll&Ua Y.. ADalpU at ........ tor effeat of _pUt
appl1cati.OD ac •• GIl petiole leDg'th .,
dUfece_ .''''_ .. ""b

.Peg•• .,
fnecJc. iiUly ~t. At

....tat;l.. geget.tlve aboot.1ngpba.. pba..

Br:ror

'l'eta1

2

8

16

26

0.15

0.07

0.41

3.35



aul, 1a~. _ At
YePt&U". ....-.'1". .boot- ban••t
PM pM.. 1JlfiI

\

2

8

16

0.02

0.01

0.83

0.61

0.'5

1••

1.70

0.92



A.ppeDlUz nl. A.-l,.t. of -.erlanae for effeet of 1Ip11t apollcetton of .T.tt
on auclr8r PC'OC1~lon and ~tloft of cllOP

--....
of
fJ:'8e~

lIumber of • uc1ren J.laJ8 ~o

.boot Ina
At aboot.inrJ At. ban.. plaDtJ.D9

Daya to
ba.r:vest.
1..
....1Dg

Days ~o

lanre._
&ala
p1a&1IwJ

Block

'1"otsl

2 3.61 1.70 0.44 U.a1 a1.M

"8 1••• 1.11 89.21 H •• 38••,.I. 1.31 1.58 59." 27.15 26.67

26



AppeDl6ts nIl. ADalyals of "rianae for effect of .J)11~ .ppllea~lon of R1lIIt OIl
buacb eb.n=-ct...

- equana
-ourOS' De9n- of 1Iie£gh~ of MeDgtb of IhWiber of --ve19bt

fnad<a bUDCb b1mch .ada/bwdl of band

-
81.ocJr. 2 0.01 7.68 0.01 0••

'1'XUilt1ca" ~a 1.09*- 9.66 0.07 0.0.1*

kCGC' 16 0.1. 7••3 0.01 0.01

'rota1 26

.. Significant at. S~ level 't
L

'rJ 41'4 4J', 'r 'fa 7, 'fa "1 ,
•• Sl;.~fteant at 'tJ' lewl

-r, '1'6 It' '1'2 "'9 '" "8 ", ,.,·3 "5
•



.Appe4ta IX. ADalyat. of ,,~r1aDce for tllffec~ of .pl1~ appl1ce~icn of .1lK CI'l
~1Dq.. eba..eten

Deq:ees of Mean aqua.-
Source ~l:'<!!'!Idaa IhIaIher of hmher of T.teDcJth of Olrthof wet~ of

~t.ngenl 1lDOen/ f.lftCJ8r finqer f1nc;11tr
baneh _Dl!

•

Block 2 15.53 0.21 1.03 0.50 157.19

Ifnat:mea 8 8.65 0.09 2.24 0.43 289.15··

Ba:or 16 7.43 0.08 1.24 0.45 14."
'1'oul 26



A....... x. AMlyaitl of ..dance for effect of apllt: appl1Cf1tion of lfPlt em fruit
c::baraet !In

Deqnee of
ft:eec!!a. Pulp PeGl

ve19bt we1qht

Block

Ifotal

•

a
8

16

26

1.66

3M.91*·

38.06 a.68

0.03

0.1"'·
0••

"':A ttl "2 "'. .,. "'1 "', T, ttl
-

'I) "1' '1' 'i 'It tr1.. If] T. '1'56 _A..__::.a.......... ,-_...~._ .._~--...

T3 If, ~, '1't '-'.a "5 !'. ", '1',,-



~I. Xl. Iallp1a of Yad.aDce ~or ..feet. of apU.~ .pp.u.ee.~lon of ..
Ofl fl:\l1t CJ.UilUt.y

lfotal
.oluble
eo1148.

..
R.educinq Non- '.rota1 Sugf1J:'/ac14 Acid lty
-.uqt;,1'II zed\lelng' 8ug:lr5 ~tto

sugars
•

Block

"ota1

2

8

16

0.25

0.28

o.os
0.31

0.16

0.02

0.33

0.50

0."··
0.1" 0.000

2.49 O.OGO

- = " "-
•• Sign1ilca_ at 1" level '7: • .~ TZ 'lA T 1'. '1'1 Ifa t.rlI I .

'1' If 'l ':i. T:; T. T~ 'r a 't1? I l_~,... -i

If "',If] Y3 '1'" '1'5 '1'. 1; If, .a 1
, I .. -

'l'1 'fa 1ft '1', T T J '1', 'fa '1'9s



Appendix :at. ~1,.1a of variance for .ffect of split epl)11cat1on of 1IJlIK GIl Il1t~ft
content of the 1.... leaf _ tAlifferent 8t8qetr. of ftOWtb

Source
»egreee of R_O_ft_8CI'__-_ZO'- _
fceeda. lIarly 'ftQetatl.... Late V898tatlw

pla- ...

• lock 2

81...
0.12

0.16

0.08

0.01

0.01 0.61··

0.06

0.01

0••••

-

't.,



A.ppeDd1x Xl IX. ADalp1a of yO&'1aDce fOE' e&&ct. Of 1IPu.~ appl1caUon of II. c.
pbc»pbor:ua corateDt of 1Ddex Jaaf at d1Uuer* atav_ of gcowth

•
Buly Ye9etatt.. r..t:. vegetatt".

pba.. ...-

Blook 2 0.00

-rnat8eDt 8 0.00

....... t. 0.00

-r..l

0.00

0.00

0.00

0.00

0.00

0.00

O.GO

0.00

0.00



AppeDC!ls XlV. ,..1,.18 of "ariance for -'feet of .pll~ .ppllce~lon of MPIt on pota881_
conte. of lnC1es leaf at dlffel:Wlt .~.981J of (JJ:'GIlftb

Bar1r vegetati".

"'e I.at:e YeQet:at1". ~
"'e sblDot.1Dg

2

8

16

26

0.a8

0.28

0.02

0.22

0.11

o.so 0.01

0."*

0.02

.- Significant at 1" level 'I, ." 'I', ,.
S

'.r
!

,.,
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'l'be praMnt lnveetlqetioo was curried out in 

the Depa~Dt of PGmology " 'lozoicultur:e anCi 

LeMeoap1D;, College of So&'t1c\UtUftJ, Vell.aD1kJorAn f .... 

19a; to 1986. The object OJ; ~ stUdy "$ to find out 

the dfeet of .put app.U.aat1OD of !ert111ze.c's on flowe .. 1ng, 

yield and quality of bUDCb_ aDd al~o to atUdy the 

nutn.ent atatus of plants at cl1!t .. ent at.fl_ of growtb 
I , 

for ___ Yar. RendJ:an and .. il'rigeted cond1t1cea. 

The tnatlleftta COIIprlse4 of tbne different cSos.. of 

NPK. '1'hoee weh 1) 190 •• 111 P20,' 300 ~o ;!Plant/yee; 

(as per .... rala Agr1culturel Vn1ftrs1ty Pac1cage of Prect 1~8) 

1i) 240 R I 140 P20S' 360 ~o «!plant/yeat til) 300 N r 

140 P20S' 450 X:ZO CJ/plant/year. 'tha fertilizers wen 

appl1e<l in three diffel'8M aplita. 1) as two p'Olits 

(two months; and tour IIOnths aft_ planting), 1i) ilS thee. 

splite (two, foUl:' and six ~ha after pl.anti~), 

111) as four aplits (two, fO\m, six am eight IIOntbs aite .. 

plant1ng). '.the ex.rlt~dJIe. wail leiQ out in a razdcm1sed 

block de:sign. 

Korpbol0il1ca.L cbarocteca &ucb aili lwi\iilt and. giRo 

of paewoetem, l'lumber of func:tioral leaves, lengtb of 



, 

petiOle. total leaf ..... _1:8 stUdied. 'lhe result. 

revealed that tbe ..-pbol.of.Jlc;aJ. c~&'Oc:tEtr. wen DOt 

s19nlflcantly 1nJ!J.ueDCeO by Yarioua tnetDleDtb. 1',. cr:op 

durat:lon and sucker production also J:'eIIId.ned unaffected 

Significant dlii.rene.. we.. noticed ~1On; 

treatment. witb respect to bunch _l~t. Hexinum bunch 

weight of 11.13 1CQ vas neoJ:ded 1D 'f. (2~ N. 140 1'2°5' 

360 ~O 91plant./yeer in two spllt..). 'l'bls treetmll!nt was 

on ~r with '1'6 (same cqoee In foU&" splits) ant' -r 3 

(190.t 115 P2"s' 300 'K20 91plant/year in four spli.te). 

Among the bunch cbareC1:ers, le~h of bunch and 

number of banda per bunch l'ea1z.td unaffected while 

weight of bane showed !;l9D1fl~ra c1fference. Hax;111U1'1l 

band weight of 1.96 lrQ wa. recoftlad 1n '" &) (;UO N. l~ P ,.05 • 

360 x'20 91plaDt/yaaJ.' 10 ~OUI" spUt.a). 

Al'IIODg the f1nuer chc:U:.~dl:';;... Otl.4y the wel.gnt of 

flo;rer sbowed ~1gn1.f1cant variation wllel:etl.f> lengtb and 

girth of flnqer ret(~ UDa'feet;ed. PkntG ~.r '13 

recorded the maximuru finger wa19ht (196.67 9). 

Pruit weight. pulp velqbt and pulp/peel ratio 

wried s1gn1ficsMly 1n diff8J:'ent treatments W!1ereaa pulp 



weight retained unaffecte4. Maxi __ fnit we19ht and 

pulp weight wen 1.'I8...s.a in plants reeeivio; T 3 U 90 N. 

115 P205' 100 ~O glplaDt/JMZ' 1n foe spU~e). 

AmOng the qUlllita t1 .. obaraotca. J:e(;uclag and 

ncm-raduclo; ~ug.t"'s did not ...... y a19fti,f1cant:J.Y. How."., 

a 61vn1floant lnm:ea •• 1A totit.t. aoJ.uDle SOJ.1cib, t.otaJ. 

a\l9flr:a end 5\l96r/ac1u nt.io was noU.ced w1tn 1ncr:ease 1n 

!ertl1i_r cloee. But acidity .e 111 a deerebiDS rete 

with high .... ooeea. 

Stuc11.. on IlUtl"itiM concent.r:at1on 1n th~ 1nd_ 

leaf J!"8ftf11ec! that nitl:09eD conceMr:at1on ftried s1gnifi

cantly at shootinq .~ .t haw.st. At plbootinq, b1qher 

concentration of 3.82 per cent walE found wherl a fertilizer 

rOS@ of 190 R. 115 P20S' 300 ~o 91Planv~\v.e apJ)llea 

in four artl!t. ('1'3) and m1ni_ 1n'l'4 (2.55 "'81: eent). 

At haJ:"lest, the lI&xS.mu1I nitroveD percentaQe of 2.58 ;:lEtr cent 

vas recorded when a fert111 .. r: dose of 300 Sa 140 P20S' 

.50 "20 g/pJ.a_/yeer _Ii appl.ieC in four splits ('1 9 ) and 

nU.1l1liull in '1 1 (l.al pel:' 01_). PbospboE'ua cODCent.rtit1on 

showed DO b1gn1.t1oant aUf.nnee ... _1:10\1.6 stages o! 

gzowtb. ConCElntrat1oa of potaau.18 .'aowed ~l\1W..lca~ 

variation at Iiboot1ng &DC.l at ban_t.. At. sbooting. _xi ..... 



fert1lizer c!o:!;. of 300 •• 140 p 2°5' 450 "''1.° Wplant/yeaJ:' 

.as applied 11'1 two .p.U.~s (i-7) and minimum of 2.75 per cttnt 

Ln'1 2- At 'bOnen, ~1aIa concentC'6t.lon was fourJd in 

t3 (;l.S3 i>er cen,) -ne IId.ni~1 111 '141 u.oa per Gent)_ 

tnat profit upto 14.80 fill: cent over CiOnta:ol. could be 

obt<cd.ned when a 'ert1Uzel: doee of :a.a 1;.1, 140 P,,05' 

360 'K20 C1/plant/ye'1.J:' was appl1ed in two spll.t.s. "''hen t.he 

Sa»! dOe~ in four spllt.s fI'.) and the reoamr.~nded doe. 

M per KeratG Agricultural t1n1ver~1ty Package of Practicell 

in tOlQI" solits (lT3) el~o gave qood ft$ult~ (+11.92 ner cent 

al'.W1 +9.87 per cP.nt respecttvaly). Profits we .... mlntmum 

when a fertt11_r dose of 100 1" 140 .2°5' 450 1(20 

wplant/year we" ¢ven •• t:wo spll~v, three sp11t:~ and 

four sp11t!?;. 
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