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IHRODUOfIOIf 

Ie .. u (!!!II app.) 1. ooa.1tend to be one of 

tile aoet 1aportarat fM'a of the .oZ'14. lJl8plt. of 

the taot that IDdla ranks aecon4 wlth respeot to area 

(2,6200 hectare) under this crop, her contribution to 

woZ'14 _rut 1. rather MS11g1 ble • 

lerala grows multitude. ot ~drl.t1.8 suitable 

for d .... " an4 c1l11Da17 purpo.e. aDd the anaundaZ' 

Mae. 111 KeJ'&la 1. e.t1_.4 to ... 50100 beotue. w1 th 

aJl &D1lwU produotion ot 615227 ~D_. ot !r\l1ta (AnoD. 

1980). Regional p .. t.rence toZ' a part10ular yarle', 

&leo ex1ata, lNt the only 0111'1 vaa- ot populu wld •• pread 

\lIIe in tbe .t... 1. tM 'BeD4raa·. 

J.lthoucb then 18 a lot of export potentlal for 

'banana, we ~ not 11'1 a po.lt10D to explolt the 8_ 
for want of 8utf101eat knowled,e of the poat-barYe.' 

'echno1017 w1th regard to the opt1mum t1me ot barYe.t, 

long etorap and proper paok1na whloh 08.l'l witbahl1d lona 

diatance transport. therefore. the standardiaation of 

poat-harv.at 'echnolo., to eolve tbe problema ot export 

la of immed1ate nece.a1V. UDder the aboye o1rcwutanoea, 

it i8 &leo abeolutely neoeeear.y to etud7 tbe ettect of 

pre and poat hanest ,"a"nie oa storase and qual 1 t' of 



baDana with a y1ew to iDea ... the sbelt life and 

alao to 1Mrea" the 'rauport ltte. One of the 

Iloat iarportant 00"1"01&1 oul t1 Y&n ot the 100&11'7 

"1'1.. Nelldrall waa ohoMJI tor tbe .'\147. 
The bioohemical ohange. dl1ring the p:::-e and 

2 

poat harnet period of ripening and atorage were foun4 

to Yary oonsiderably, depend1D1 upon the 'ftr1et7. 

apecifio 8ituation, t1 •• of barYe.', and method ot 

ripenine an4 ot01'8&.. l'beretoft, the etaa4ardlsatloD 

ot the above factore are quite laportant for the regular 

supply of frut t8 tor the inMrDa1 -.dr., aad &leo for 

the eX}'>ort. With tbe aboy. ol\1Ht1fta, • atuq wae 

undenaaJl at the ooll.ge ot Hort10l1l tun duiua til. 

period hom 1978-1980 on the ·.tteot of pre and poat

~8t treatmenta OD the storase aDd quality ot baDana 
• 

0"1'. Hendrantt • 1'be objeot1 .. 8 of the atud7 were the 

tollow1q. 

1. fo fix up the optima. maturity tor harYee' 
(ov. Nendran) baaed on physical and b1o
oh •• 1oal parametere. 

2. '10 atud7 the .Iteot otl-

1) pre-~et applloation ot growth 
regulatore on post barYea' quallty 
of baDaaa 

11) 41tt.rent awraae .. thods on the sbelf 
life and the qual 1 ty of banana. 

111) different 1Un&1014al tn .... nts for 
oonb'ol11q aathzoaono.. d1..... ot baM •• 
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RlYIIW OF LIT3RATURB 

!be palatablllt7 and taate of .., tralt .01_11 

de,.. Oil lta oh_loal oonat1t_.t.. Baaed on ,. 

obeatoal anal..,pl. ot trtllt. panloularly total aOll1'bl. 

so11de (2.5.5.), aold1t.r. 1.S.s./ac14 ratio, maturlt7 

etUldard. for 41tteNDt tzut .. haft been fixed 

(Randhawa 11 !l.t 1964). Studl .. oonduote4 Oil the 

bloobea1oal and pbI.loal obaale. ".oolated with growth 

aDd 4 ... 10,...t ot baDe_ fmte an4 po .. lble conelat1oll 

betw ... ohelaloal. ooatlw •• ts U4 quallV ot tbe tnl' 

8114 to detes1u the -oet appropriate t1_ for their 

baJ'ftat both tor looal .. weU .. to ... export _:rile, 
are r8ylewed .. 4etal1e4 belowl 

1. BIOCRIMlo.u. OlWfGBS DURlIG MA'1'URATIOJ 

LeollUd aa4 lIazMU (19'9) reponed tha', 

durha the 4e.,..10,..nt of the be _. __ oh. aUian 

"-.til at a "17 low oonoe.t.'1oD, wh1le .taI'Oh rapl417 

aoollllulated. The raM of aoo-.l.at1oa of both etaz-ob 

aDd dl7 .. tter In the pulp va. IN ate ... durlq the two to 

three weet. tollowlaa the .. e 1 ... 1 at wblob tbe fruit 

would Jlormal1, be baneeted for .zpon thall durlna the 

weeta pftoeedlna thie ... lnel. 
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Bele ... 1 (19,2) "ported tbat tbere were iWO 

d1.'1DO' p.riot. 1ft ,. lrowth of th. tzui t. the 

t1re' per10d vae ,bat of .tazon l"8 .. "e In the oouna 

ot whloh the tftit, alwqa low 1Jl e01u1tle auaar, tlxed 

1 ,. .tuo~ n •• m ., tbe ape.. of tbe n41lO1q 

e .. are. SIDG. ."ZO ...... tl11 •• d 1... rapidl, ,baa 

recltlolag ausan. t_ to .. :r MOOM. pndoll1DaDt. fba 

ned period "..0_ ot "'Ratl0Il, aad bere aolulll. 

auaara wen fo •• d fI'OII pan of .taroh, the tOrMZ' 

N1na u-aa.tozucl iato .uo" .. wI111. l.,te .. v .. 

bJ'4I'o1p" to a .... rt ....... S.t.G.da (1966) npor". 

tbat auc&n we" Pl"8 ... t la the peeD tn1t olll, 1D 

.... 17 _11 -_'a • .,. .. 1 ....... , 1 - 2~ of tbe tn.b 

pulp, tlle, lao" .... to 15 - ~ at rtpeDiaa. t_ 

beglnalD& ot the lno"... oe1Do141na vith the re8pl~t-

10D ol1M.oter10. Stuoh 41.ppeancl OOIlO1lft'efttl1. 

4"ppi12& tl'OlI about 201' 111 the gnell tNt t to about 

1 - 2" 1n th. ripe trut t. 

!be tortn!ght17 anal7a1. of 4.Y8lop1na 'Htad1' 

haaaaaa dODe bY' Wall, !.1 a. (1969) ""ale. tbat the 

atal'Oh oonteat of tbe pulp "8Obed a 1I&X1ama 1 .... 1 of 

16.15~, .icht, thre. daye atta" tlowriDg ao4 tbat th1a 

a'aa. did Dot co1aoi4. with aQ1 ~1oular atag. ot 

, 
'1 



aatu.nt10n. !be lenl deollned tUNatter W 14.31. 

at lIlatuzo1t,. Lo4h .t111. (1971) reponed that to. 
total augen we" low Wlt1l 100 4.,.8 and 1Donued 

mark.a, after p10klJaa 1Jl Dwarf O&nDdJ..h _Mna • 

.Pulp .taNh OOD .. Dt.t1oD "aobet a maz1aua after 70 

4q. aDd deol1u4 tbeftafter. 

An 1 .... ,1,at1 •• 0..,le4 out to stu47 the grow\h 

MbaY10u .. 4 "W1-1'J' lades of tBura1 t MUM b7 

Si • .!.i Al.. (1976) "ftalec1 that etuoh aad dq _twZ' 

cODteDts Mul, .ta~18.d as t_ frat t approaebect 

_turit,. '1"_, ala. "pone4 that nnlte ot ohea1oal 

anal,al. of anlt101all7 ripened fNJ. ta pluoted t1"Oll 

... bwlobea at 41ftereat la'enala "walecS. tbat T.S.5. 

(16.0 - 17.01') and total BUlan (9 - 14) were sOMwbat 

le •• 1n tbe initial ...,le. at ear17 .,ages of matur1t,. 

On the otber hand, both t.3.S. (18.5 - 19.5~) and total 

auaan (15.9 to 16.2~) .howed &D appno1able 111Ore_ 

in the later atagea ot a.tarlt,. 

Singh .!1!:l. (1980) t ttaaed on their bio

ohea1oal atWi!e. on tbe 4e"10pll&& and ripening 1iMLD ..... 

reponed ~, there occurs a 11near 1ncreaae 1n ataroh 

oODte.t troa l .... tlU"e to _tuft _tage. It W6\8 "chaoed 

5 



~o 40" Oil rlpea1q wIlloll lraU.... a apiA ohance 1Il 

oarboh7drate _ta_11_ dU'1ac ripelliq. 

1.2 40141'7 

DanIell (1940) "poned that ~b ... w .. 

not .". lDOnaee 1a ac141t7 of tNlt. during earl,y 

a' .. e. of .... loplleat. 81. at1l41.a "waled tbat 

a1lnaltaMou wl~h the eptbe.la, of .tanh, oontlJl11OWI 
-(; 

tall ill 80141 t7 ooo-.w tlUoUChollt .. 4 ... 1."..nt 

until .tarch b7drolJ1l1. "pa w .... IIl.1ng yal.... t. 
aold oonteat were o084u,·yed. 

Walt (1958) repollwA tbat fruit of _ ... e 

CY. Oolombl. oontalned mallc 8014 and 01trl0 ac14e. 

In large fruita aallc 80ld pre4oa1aat.4 while In UDa l1ell 

tru.lta oltrio 8014 WBe preeent In ,nater 'luantlt7 thall 

aall0 aold. He turther tJpeoltlec1 that the acid content 

reached .a.x1laum leftl. wben the tr'Jt1ta began to turD 

yellow. slmmonda (1966) reponed tbat the ao141tl of 

the pulp of 'baDADa8, whether _aaured .. pH or as 

tltr&ble acldlt,. r18e4 to a .axiaum at or 800a af\er 

the alt.'elll0 and ahowed a IIll .. t tall .. rlpenlnc 

proana.e4. 

6 



Laka .. ,.&JI&7U& .u!l. (1910) loUd that 1D 

AlphOllllo _0 .... 141 V reaohe4 a peak arf01U'd th. 

1th ... 1£ but bad ...... _d at r1,..laa. 140bl aDd 

ltbaIl (1974) al.o repon.d .1II1lar ohaas •• 1A r1pell1q 

MIllO f~1' •• 

But S1Jtgh 11 Il.. (1916> z-eport •• tba' ill 

baaana 8Old1t, did Dot 1ftdloate .., relatloaahtp ,,1tb 

aatur1', or quallt, ot r1pe frult •• 

"bIt .-47 ot the .'vatl0D ot the _ftBM 
w1'tb •• 1~w to 1aprcwlJll traaaporti ooll41 tlou (Aaoa 

1952) reft&l.ct tbat MtuMtloa att.r out'1D& coul_. 

o! a preo11 ... '.rl0 pbase of low .. .,1~tloft act1.1t, 

d'Ul_ whloh 0.,..1 'loa J:aa1u pROt1 cal17 'WlObaap4 

followed by a olt.aoterl. pbaa. of hJ&her re.plrator1 

actlylt, ... rapld ,-,.'01OC10al obaDe. whlob Maiaa 

wbea the tftl t 1. dan ..... aDd .1lCla betore 1 t 1. 

oOllpl.wl".11ow. Rea •• l' 1 ........ d to ou' the 

trglt a' hlsbe.' "lib' p.~l'tl .. a preoll ..... r!o 

,baa. .qual to traneport p.rl04. 

A.. ,he 1.111'11 ot ,.01""'.1'10 ph... d.,. ... 

pr1fto1pal17 Oil the .... ot _'uatloll ot f", t "hell 

7 



out. ftrlou worb. ha.... .QI&e.tect 41tt.na' ol'l'.ria 

to .... 8. the MbI'l t7 1Jl4ex at barn.' 0 t the tft! t. 

to .ult 41tlenat pu.poe ••• 

Deolllill aM Noaaet (1960) "pol'te4 'IIa' t_ 
full ••• III ___ a 0" '- detent_4 baae4 011 tbe 

au.rtaoe _41 .............. otloll of the trait. 

Be .. ar! ... Aaoaa1 (196') ...... 1 ope 4 a oolour 

•• al. t. 3114&e th. -tarl t7 of ....... trut ta which 

utea .. 8 ot tbe la4!"ot 4.teraiutlon of the appron

ut. 8\18&1' oODt.a. tJ.lOl& ibe aaul t. of pulp te.ta w 1 th 

1041_ .01utloD. !he7 ..... t.4 to make 118. ot a 

blott1Dc paper laprepatect wlth 0.1 • 1041n. to 41.t1Jl

g\&leh fruit. rea41 to barYe.t fol' artlflolal rlpeDtaa 

01' .xport. 

Wall7 .t.1 Il. (1969) s ... e.ted to ut. UM of 

tb. _bar 0 t 4&78 tI'Oa tloweriq to .. tvl t7 as 8ft 

1a4ez for barNetiDa. Be reportect that tbe tft! te 

of '81D41' beMM ..... 128 4a7a ""'1' tlower!a& to 

reach tull .. tul.,. &lid tlle alt.aeM.l0 OO~d at 

145 ctq. vbea tn!t was OftI' 1'1,.. fIl •• taJIoh 1 ... 1 

reaob.ct a ..u .. (16.15") b7 8' 4qe attel' .boot!lI&. 

Locth !1 11. (1 971). reponed that III ....... the 



tnlt 81 •• , wiP" pulp/,.el ratio tao ..... 4 , 

8te84117 tor 130 4&J'8 "bea tru1t ., ... to tuft 

yellow. Ptalp cb7 at'e" ooat .. t 11'10 ..... 4 tor the 

tlret 85 481'8 of pewtIa e.ept .t 40 to 55 da;ra but 

teU atter p1ok1al at 1~ 4&7a. Total 8ugan were 

low _'11 100 clqa Qd lJloreued. saftecll.7 at'er 

ploklq.Ptllp .tuoJa ooDOentratloll reaobed • JDUJ.a. 

attar 70 4.,. aa4 d..oliDed 'hereatter. 

Singh !l.1l. (1976) on the baste of b1oo.bea1oal 

8 ... 1 •• ",0'-4 tbat 100d qu&11_ Baara.1 4wu-t ba_ ... 

Oaft be 0_talne4 lt ~ harn8tiD& ot tbe buobea was 

40H 80 4,,8 atte" apla ... rge .. e. 

Macl .... !1 1:1. (1977) ... 41.. tbe etteot of 

aaurl t7 Oil bl_-.seal oba.,.. 4uriDi rlpealas of 

buana OY. Laea'an. 'rUt. plob4 ., _tult7 ataae 

A (betwee. tv.ll a4 full tuee quutere) .hoWec1 

pazaliel trends 1ft _'oob .. leal obaaCe. with tboee 

ploked at aawn t7 atase ·1 (M"'ft tu1l 'hRe 'lune. 

aDc1 l1ch' Ml .ue. q-nen) • 

.Deaat 8Ild Deabpaac1e (1978) "ported. that 011 the 

bu1e ot their a,Ud,le. 011 ern. Paobabale. Rualtale 

aa4 Raj.bole tha' ._.u pload. at 90 &.Dd. 105 4qa, 

J 
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plokect at 120 ..,.. th.,. turther polJlte4 out tbat 

the flNDe •• , total ohlonph,yll aQ4 the ratl0 of toW 

8\1gUII to &0141_ .. ~ the aoa' pro.l.1.Dg aat_lv 

la4108 •• 

1'eaotia auA BbaD (1966) reported that to obtaift 

hlp quallt, Inti_ p1neapple., It ahould be baz'neie" 

wh.ft tbe apeelt!. erGYlt,. 11 •• In the raage of 0.98 

to 1.02. !.S.S. OOD".' 14.8 to 17%. the TSS/ac14 

ratio 20.8' - 27.24 and trult bae a 4 ... 1oped a yellow-

1.h to b~l.h ,.110. oolour. Earll.r ~.tlD1 1. 

po •• J.bl.. wbell '.S.S. 18 10 - 12.,,, aDd akla preeuah 

,.llow. 

Lau"'""" J1 Al. (1970) ODMrY&4 that 

tbe J\lpbolblo ..... reub .u hamat _tel" 1. 

16 weeks .ttar tntt aei. The V.taAt cOJ'ltllluecl io 

Inoft_ 1II1tl1 """at. !h& growth of the fl"\llt 1a 
a ,II (ilM 

teN ot leqth, cU_ter U4 velpt .bowe4,,""' •• 

9 aDd 14 we. at tb. U .. of th. 4 ... 1o,..nt of tM 

atOM. 

Shell •• on Indio •• of matult,. ot 'ohittlde' 

CU- b1 '!'rlpathl I! Gupar (1971) re .... al.d that 

a,.01fl0 aza.l" wee a lood IDie. tor tlxlb1 aatazi'''. 



Obu4ba !111r.. (1972) repor.4 that the plne

apple fruit -ru-iev 'lew' take. 165 da18 to attain 

rip_lna- For OIUUl1Ja& purpose lt can 'be barn •• d 

wlth1a 150 - 160 d&7s of aaturiV. 

2. BPP&C'l 01 GRO:ITH Rb:llULi\fOnS Off MATURITY AND 

Rl?&KIIO 

2.1 Maturlty 

Inore ... In al •• alld welght of fruIts, 

delayed aaturlty, earlier rlpenlng ae a result of 

pre-harne' applioatloll8 of growth Ngulatore were 

reponed by 1I&1l1' workera on 41 fteNDt orop •• 

Clark: aDd item. (1942) "poned tba t BAA 

.P1'87. at oone. 0.0'" produce' 1DCreaae ln adze aDd 

weight of pl_apple trult.. file maturlt7 was d.laJed 

b1 ODe .. ek at hIgh ooao.n.rat1on of H.ft.A. The 

nuaber ot fruitlet .... not lntluenoed b.J the 8p~. 

Groeaann (1950) 8180 reporM' that appllcatlon ot 

BAA ..... raJ. WMQ betore 1lOl'Ml trll1 t .a'Curl V 4e1&784 

.aturlt7 aad 1Dore .. e, trait 81 ••• 

Re4uctlon 111 tru1t weight aDd earlier maturI_ 

followed b7 2, 4-D applioatlon on mature frult. ~~~ 

11 



"PO'" b7'" (1959). Du (1964) fto""" 
BAA applloatloll a .. oo ... ,,,'ratlol1 ot 20 and 50 ,pit 

-, - 12 

fo'lf tAo" .. e. tNl' _1p" aD4 .elqe4 _turlt7 la 

plDeapple. • All 6 !al1lkdar (196') alao got al.lle 

etteot. with Plaaotix. !be, reported that Plaaotlx 

applloat1on 4el.,.. .. 'urlt1 and .1gnitlc&ntl1 

lJlONaee4 tral" welabt Md .1.. 1a p1Map,1 ••• 

Asi. aD4 Wahab (1970) oompared .oe'71e .. , 

ooal,&II &Dd 2, 4-D tor the artltiolal ripeDilli of 

baDaDa8 aJld to1U'l4 tba, ___ a treated. w1 'h 2, 4-D 

at 100 ppa tor 30 NOON. were marketable tor lonler 

thaD tho .. 11"011 othe. a.atllent.. !M 2, 4-D treat

.eat wu the ohe ....... 

~oal !.l Al. t 1970 reported that dwarf 0&"a41. 

_._ weft .,., .. wlth 2, 4-D (10 - 40 ,pi) ancl GA 

(10 - 20 ppII) .1 tiler .. ,...tel7 or .sether, at ftrloQ8 

t1ae. be"' ••• tloweriq au a._t a IIOlIth betore bar

ye.tlne to ...... tb • • tt •• ,. 011 r.r.l' r1peaiDi aDd 

storace. 5P1'&7.4 tNtu .toft4 a' zoo. t_pezetuN 

attalne4 'lUl_ tlaa.r welgbt at ... r 6 - 9 4.,.., 00llp&n4 

with 14 d~. Wh.D co14 8tore4 at 55-F, wlth unap~.4 

bults the oorreapon41D& tiae ..... 12 aDd 21 4ap 

reapeotlyely_ !be pulp pero.Dt ... &ad soluble e0114. 



ooatent. at .both temperat~a lao~ ... 4 wl'h .tarace 
d~tloa aDd were hlaMa' with fralt epra,ed wltb 2, 

4-D a' 10 ppm 41lriq nowerlftC. Soluble 80114e ooa

teDte were eDbaaoect b7 ao.' treatm.nts, d1.tference 

betw .. 1l .pr&7.4 8JlCl uapft,Je' truit baing 1D0at marked 

durIng the tlret few ..at. 8to~e. 

~ .. (1971) reported that 8pra.rlllS the dew10p

Ina tNl t of plneapple OT. Singapore span1ah wIth 8. 

solutl0. of Plaaofix Inoreued tru.1t weight t dIameter 

aIld 80141'7. The beet tl .. tor treatMnt waa 6 .. eke 

after the appearanoe of the IDtlozre8oenoe. !be trea'

•• Il' al80 delaTed maturIty. 

Huanc (197') et\ldled tbe eftecta ot plant 

&rowth hoaone. Oil tbe ...... 10."..nt of pineapple fruJ. t 

aDd reporie. that IAA or aodl_ aalt of 1'JAJ\ .PM7. 

ofte aoDib at .... flowering l11orea .. d 1,leld by 11 - ~ 

aDd ,be h.tgbe. the ooa_ne'ton, tile gnater the 

lDOft.... Also... IU • 100 PPI delaye4 rlpellil'l .. ,. 

12 - 16 daya. 

2.2 GJ'Owtll "platon on Ripening 

Frelbel'9 (1955) reponed that , .. "'1'1110. 

of baaaIla et •• In aolu1l10JUI OOftta1nlna sod 1_ 2, 4-»a 

13 



24, 5-1' 01" OPA aooelerated ripenl .. _ The etteo", 
" 
ot ripeal111 wae 80ft marked on the pulp than Oft 

tbe akln. 

Dedolpll &Ild Go~ (1960) reponed that when 

the baD48 ot 'Dwut Caftnd1.h· were cut and dipped 

in water 80lutioJl8 ot 2, 4-D at 100 ppm, ripened 

more qulokl, aDd uniformly than thoa. from other 

'"a._nte (GA at 20 PPIl' 2, 5, 5-trieblobenzoio 

&aid at 25 ppm t~ IAA 250) 1~1go11n (1962) found 

that 2. 4, 5-! was 110ft effeotive than 2, 4-D in 

prOllOtlng early ripenllli in OAaIldrlns. Hurata 

!1!l. (1965) .t\141e4 the at teota ot growth regula

tore on the ripening ot ';;lUmnm' banaaae and to\lDd 

that the claaotertc ... oeDt was baetened by 100 to 

1000 ppm 2, 4-D. 

Lakehlllt1arqanA !!!l. (1~67) reported that 

In sapota fnttt ripen1ng wy haetened by 2. 4-P 

(100 ppm), 2, 4, ,..T (100 ppm) and 2. 4, 5-1':)(25 ppca) 

when eprayed on tbe tree. 10 dqs bet ... ba%'ft_'. 
In m&D«0es wherein antbracaoce is a problem, 

etbepbon treatment ahortened the ripening period, 

giving no tl.. for the development of anthracno.e and 

l~ 
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til .. pftd"!. aayoUI'II and a,peueaoe (oaapMll .... 

Malo f 1969). 

JCrlshnaaoonh7 aM SUbJ!lUl&J'l1'D (1970) nponet 

that a 100 ,pa GOllOeDtration ot 2, 4. 5-!P 4.1..,..4 

ripen1na ot 'palrl' __ a aIl4 bad l'lO .tteot on the 

"Idll oolour. 

Au41nay (1970) "ported tilat ill p1Mappl. pre

barnat .prq. of ethrel 1-8 tc/ha w1 th a plui ,0,111 ... 

tl0D 5OOOO/ha 4 weeka betore the tMoN,tloal plokiac 

re.uI. 'ed 11l earlier and lION hOllOPDOU rlpea1q aD4 

a brieter h~.t period proportional to the 40... ot 

ethnl app11e4. 

BoIl4a4 (1971) dlppe4 'LaJrataa' ba_ .. _ for , 

ainute. In 2500 Ppal Ithephon sol"t108 gd obMrn4 

that oll.aoterl0 peat wae attained 5 days earlier 18 

iftated t:rui ts than 1ft atNated olles. 

Saba (1971) reported that rlpeuq of paw. 

oOUld be haatell8d by 2, 4-D aad 2, 4, 5-T. rhe ..... 

of ripen1D8 watt doubled. 1n lua... ,,"ated wi-. 200 ppa 

of 2, 4, 5-T. 

Deol an4 Bhullar (1972) "..ported wlwn __ 0 tni_ 

stond 1ft polythene. were tftated with 2.4-D a.ract 2. 4, S-:r. 



~1"1l1q wae no1"ll8l atter 12 4.,.. ot storaae. and 

wastaces'due to d1 ...... U4 phy810logioal. d180rden 
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sadaalft11 uct JlNthWIWU7 (1972) studied tbe 

eft.ot. ot 2. 4-D and 2. 4. 5-! on ripening of baDAnaa. 

'l!hre. quart.n full hancla ot Dwut ca .... nd1.b. ...... 

vere dipp.d 1n solution of 2. 4-D or 2. 4. 5-! .t 

001lO •• tra1;101l8 In the 1'8I'lP 25-:5000 ppa aDd b .... d at 

rooa Haperatll1'e (28 - "-0). A.t 250 ppm and aboft 

both coapoun48 r1pened •• tNite an.r 6 4ap ooapqet 

with 7'" ot UIltnate4 tr\a1t.. lUpea1aa w .. retard" 

_ aOM ot low.r conoe.trat10na. feuoot (1972) 

reo01D!Mncled expoeun to eth,.l •• tor ultoR earl,. 

r1pellins of ,"en ba.1la.Daa at ahon perlode. '!eral.!!,Il. 

(197') reported that wbe the oelltJ:al "g101l ot _tUft 

green .u.a wq treated w1th et117l8_ at eo - 100 ppm 

r1peD1ng 18. t degn8n1ng of tbe .tin and sugar aoo..u.a

t10n in the pulp. staned in the tftaqd part aad 

graduall1 p"8re ... d to the lUltnated parte. PanIazt 

(1974) recOIIVlellded 11111eralon ot the buncb.~ln .thnl 

(eth.phon) 50; at 2 ml per 11tre of wate .. to replue 

oonventlonal and Maled roo. method of rlpe.l.,. bananaa. 



In a trial w1"b etb71e .. a4 2, 4-D 'tM be." 
result. b7 W&7 ot aooeleaw4. lU&1tOZ1l rl.pe.iA& weft 

obtalned w1 th ethylene at SOOO ppa .pplled ~r 10 

.econd. tc; fru1t. 8.t 20°0 and at hlah lJ{ for '6 !loUd 

(Anon 1976). 

BanDA (1976) "pon. tbat etbephQll tftatMJlt 

eborteaed the tillle required for the artifioial rlpea

l1lS of bananas (Groa ft.i obel.) thrau.an 1 ie effeota oa 

colov 4evel0PIIWlt. peellns qt1&liQ', pi.llp/peel rat10 

and 1'.S.3. contGnt. (1lW:1 irUit Naghed wa.x.1Dlwn 1.-1pel1-

ina In 4, 6 and 14 d~e reepeotively, tor hl,h (1500 -

1000 ppm) t low (100 It 250 PJ1ID) aftd tbe control tnat

mente. 

W.u (1~'/6) worked out the oorrelation be",". 

banAna storage 11fe and mllliJ1na treataent tJ._ requ1red 

lor 8t~1.ne reaponee. Acoordlt\S17; a linear "8ft ... 

8i~n equation as Y • 4.59 • 1.25 X was fitted where 

Y • ie the etorage lif. 1a 4.,. In air at 21·0, X • 1. 

the rdDlt1l11D time in houn "<I.lred tor rlpealzag 1ft 

10 ppm eth71ene. The coetfiolent ot correlatlo1t betweell 

the YRr.lable. was ~!. 



Une .... n ripeniDg of 75'~~ lIlahft Dtlart 08ftndl.h 

bananas wae reported 'by Risk !1~. (1976), wh.n the 

barveated bunohe. after holding for 5 daye w.re 
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sprayed with 2, 4-D or 2, 4, 5-1 each at 500 or 1000 ppa 

and conNA w 1 th polytbene tor 2 4878 followed 1»7 

partial cOTerlag tor , d., •• 

.rerai and Ogata (1977) .wdled the role of &1700-

11'8i8 1n the respiration ot banana fruite etlmulate4 

b7 ethylene. ~h~y found that during ripening the 

eont.nt ot reducing 8ug8.ft 1ncre .. ed 1n baM_ pulp 

and ,.el, and the levels ot gl7001ytl0 int.rmedia .... 

oorftlpond.d to the re'1pirotory ehange. in t.be pulp 

tl.... The re9plratlon of ,.el •• ctions 4eore ... et a n,::c 

the oonten tot 80me glyoolytl0 lnt.1'IIled1ari.. inoftue4 

when ethylene waa relloved. S1nah.l1.ila,. {1'.J7'7 J also 

reponed aooelerated ra.. of ripening in bananas as a 

result of .threl appl1Qat1on. ~.ra1 ~wart bananaa 

were treated witb "",threl (eliAephon). o;:uc1um carbide 

or 2, 4-1) or were oovered w1 th ary banana leavee during 

September and Ootober ut ambient tetflpel."8ture and. 

hua1d1ty. 3tbrel at 5000 ppm induoed ripening In 2 

an4 2.5 days and at :5000 ppm in , and 3.5 days, ill 

8ept •• ber and October reapect1nly. The contrals 'took 

about 6 and 10 d&)'3 to ripen reapectlYely. rile otner 



tft.tMa" ..... 4 elower rlpen1ag tban etbftl 8114 

pr04uoe4 lnferlor fruits. 

Awa.4 11 Jl.. (1977) alao reponed that greea 

fruita l.eraect tor 2 minute • .til .tbepboll at 500 ppa 

had their cllmaoterlc &dyanceA b7 5 eta,. where .. 

fNit. treated with GA at 100 ,pia ba4 th.ir olla8Ote1'1o 

4.1.,.4 bl 2 4818. coapare4 wl"h tbe control. Ltu 

(1978) reported tllat ba_a rlpe_d with ethepholl 1Il 

au table llla paotace. :bad aood .. tl_ ,ull t7 aD4 a 

loaaer abelt llte tbaa hena.a rl,. .. 4 11l air. 

rvIorrisll.NftU (1919) Nported that the rlpen-

1n& 1. 4.01eted b7 the 1.t .... ".. rol. ot hO~D8_ other 

t.baD .tbT1ene. AuxiDa aco.1.ftt. ripe.lug 1Jl ,reell 

MUM_ .. a "8111 t ot lDOft .. .taa .tIQr1.. ,"duotl0 •• 

Depeea1Ja&. p1l1p eotteJl1q, reaplratlon and etlQ'l •• 

pronotlon are Intl:.noe4 1»7 au!_, glbbeNlllu and 

o7t0klJlw. 

,. CHAJ'GES DURING RIPEBIM 

'.1 Peel/Pulp rat10 

Gore (1914). satth (1932) .. quote. _ 

Le ... OD (1950) reported tbat 4uriDa rlpe.lna ot tJMt 
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Iftl.. th. p1l1p 1actft.... III .. ll11t dU to aa 

Inc ... u. In w.t.~ coatent. '!'bl. water 1. o~ta1De4 

Il'Om the ,..1 aDd po-bl7 also t.rom the stalk. 

leoaWl. of thla, the ,.e1 10 ••• weight, aIl4 thl. will 

oause a ohange In the pulp to peel ratio as the tftlt 

r1pena. 

BarDell (1941) Wucllaw. Leonaard aDd Banell 

(19'9 a. b) aleo 8upport.d the .arl1er work .. the1 

found that th.re was an 1nore_ of pulp/peel ratio 

tN. 1.2 - 1.6 in green fruit depell41ng 011 matvlty. 

to 2.2 - 2.4 at adyan.ect ripe.1DS ftao.biQg , or aore 

In rottlag fruit. after prolonsea .torage. BarDell 

(19.') &.Del 51_oncl. (1966) :reported that the 1"1 •• In 

pulp/peel ratio wu olos.17 relat.d to cba.ap ill 8",&1' 

oonoent~tlon. In two tis8ue •• 

VenJamtuaJappa !.!!l. (1975) report... urad 

lnonase In pulp/.kln weight ratio waa aft 1n410atloll 

of eatlDI ripe at ... In baDaDa. SUCh a ch8Jl&. ooou:n4 

In Giant Cay.Ddll1h troll ,.16 to 4.25 and In .00 fro. 

2.03 to 4.15 OD th. 11~ 4&7. Th. actual attaiDMnt 
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of eatiJlg ripe .tage was .ery 010 .. 17 11l apre •• nt wi th 

pvl.p/eldn weight ratio and it wsa almost sl.vJ. .... oua 

In both the varletl ••• 
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!be _t ooUplo\lOWI ohange 111 the aawra

tl0D ot tile __ 18 the coJlft1'81on ot st8.l'Oh to 

8usan (Lo ... OD. 195O). Wal'dlav aDd Leonard (1940) 

haye studied the carboQ'drate chaDa.. tatlag plac. 

dUll'll rlp.alna. fhe predoa1Mnt carbohydrate of Cft4tn 

baDafta ls .tarch which ls ft17 largely replaoed b.1 

sucro... gluoo .. ad tuoto._ durine rlp.ning. PolaJl4 

11 ti,. (19:3'6) report. that mal to.. 1Jl trao.. aloDl wl th 

tour other lNIan of whioh one 18 report •• to be 

rhamno •• (Lulla & Jobar, 1955). 

tug and SO (1958) reported that the obaDI •• 11l 

oarMh7dNt ... taMll_ aIlCl Neplrator7 m"balll .. 

durtD& the oourae of rlpentna 1n410at.d tbe .xlataDO. 

of a traaalt10a .lai- be~.eD maturatloa aDd ..... O.DC. 
in whloh th.re i. a a8Z'ke4 and _udea ris. ot respira

tlon &CcoapaDled b.1 pbTaioloa1oal &ad ohealoal ohall& ••• 

starch 1. OODYeZ'ted to suoro •• and in the P08t oliaaote

rl0 -tea-. into gluco.. and hoto ••• 

Sl_ollda (1966) flu_art •• d the earlier worb b7 

reportlna tbat .ucara ue pre.eat 1ft preen truJ. ts oDl7 

ia ftr8 .. all &aOW'lts, a""Z'8g1q about 1 - 2 per oent 



of tresh pulp, the,. inozre .. ed to 15 - 20 per cent at 

ripene •• , the begilUl1Dg ot the 1norease ooinc1di. 

with the respiration olimacterl0. Starch di.appeare 

concurrently, droppins troll about 20 per cent in the 

green fruit to about 1 - 2 per oent ln the ripe fruit, 

it being higher in the ripe plantain (about 6") tbaB 

in des.ert bananae. 

'eDkat&N.7&Ppa 11 H.- (1975) found that durina 

ripeniDi of GN. Michel ancl ntart QaveJldi.h ba ..... , 

the aoi4it7 tended to iDore .. e lradually in both the 

olone. 'With the a4Y&1lO_nt of ripeaing_ Bo 8igni

fieut chaage. ill tat content during ripening haft been 

deteoted (Loe.eoke, 1950). 

Acidity ot the pulp ro.e. to a maximum 

at or .oon after the climaoterio and then usually 

ahow8 a sli,ht tall &8 ripening progZ8 ••• a. The akin 

of the hut t shows a similar trend but 18 8lightly 

delqecl with respect to the pulp (Galle, 1936, Barnel, 

1941&, b 194'). 

Loe.eoke (1950) reported that there ls no 



.lplfioaat obup 1a t_ aitrose. coateat of ,be 

rlpeuDC tnlt. hot.ln In the ripe tJ:'W.t lie. 

between 0.5 aad 1.5 pel' oeat. HulM (1955) tOWl4 

that 17 aalao 80148, toseth .. with abnoI'llal.ll large 

aaoat of L. histidine of the tN. acld. 

Danell aJl4 BarlMU (1945). uinc the 

dl .. taee laaotlvatloa •• thod, e.tl_te4 a tarul1a 

traotlon that the7 pft8.ed to be n.poll81ble for tbe 

.etrlng.D07 of th. unripe truit. Tbe7 tound that thle 

fyaotloa tell ln tbe ripe fruit to about oae-flfth ot 

I t. value la Ifte., pzeoll11&Oterl0 hlalt. ]!be taanla 

ooatent WdS. three to t1.,.. tl ... 110ft ablmdant 1n the 

peel tbaD la the pulp and al.o teU ebarply at rip.n

Ins. The BIOi.tva conteat of the pulp .u tOWld to be 

1ncre ... ct wben tb. tN1 tripe.. (suattoa &- Loeeeote. 

t9~, Gore, 1914). 

4. STORAGB 

;lax ooatlng .. tUft gree ......... a. .ug ..... 

bJ Blake {1966} •• a _tbod tor proloD&1DC .tonp 

llf. ot fru1te. Gft.1l __ .. _ OY. Mo ... Marl dlpped 
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In wat.I' ... 4 auleloDe oontaiA1lll 2 - '0" puatt1Jl wax 



4el.,..4 tile 4e.,.1.,...t of tall colour, il101'8_. 

shel.f 11te, ze4 .... we1Sht 1088 and re4uoe4 .re.p1a-

tIOD. The .... 1tud. of e .. h etteet waa seaerall7 

relat.d to the oO .... '2a'ion ot wax in tbe d1pplft1 

'rea .... t. 

f;:ahaoudl am ~1aawl (1968) .'oa4 the Dwvt 

C&ftacllah1 "na_ at teaperature At 52°. 55 II or 60·' 

and 80 - 85~ RB, __ ppa4 and. wapped 11l tl •• ue tratt 

paper or perferated ,011'--. 1'be7 Npo~tha' 110 

deGal' ocourecl to haDcla ot two-thlrd full banana. II to reel 

for , weeka in polytbeae at 52-F. ~t all 8to~a 

temperatures, the pe.l/pulp ratio. tha pulp moisture 

percentage and wei&ht loa. perce.tase ino"ue4 aI'l4 

,.al tJliclme •• aad pulp t1~88 deoreased. ~rh8 rate. 

ot tbe •• ohallc •• lnoN ... d wlth teaperature and etoage 

t1M. fotal carbob7dnt •• and atazroh deoreaaefl and 

total anc reducing aucan 1DON ... d dllriag storage. 

'rile cbaap8 wre 1 ... , apid 1. polTtbeae. 

Soott .!!..... (1968) replolrtecl that tlle atona. 

life of be.l'laIla8 packed in polytheu bap ou. be 

illoreaaed at least by 2 weea by iacl_lon of KMnO 4 

as eth71en. absorbeDt. 



IaYiD (19") ".o.e.... .aa. o.a.ftl.l .... 

paoJt1q aDd ... ot ,o1T'." baC. ooatalall1& • 

4 •• 1oaD~ ... • tt •• tl .. aDd .ooaoaJ.o .. tho4 ot alD1-

.1.lDC 108s •• \llftll&b .... na. aJ.a1_ at the aarket 

1n • .,.,. ot ~lx.4 ripe.... wbioh i. oauae4 br • 

co.bllla'10n ot hlgh teepeZ'&tue aDd blah Rft. 

soot. !1 a. (1970) tartur "ported that 

pot ... lua pe~ ... te recluo.4 tbe oonoentratloD 
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of eth71eD8 aDd oaloi_ b7dl'OzJ4e reduc.d conaenta

tion ot 002 In .. aled po17tbeae bas. oontaJ.n1q baa ...... 

When tN1te tbat were Ilot paoked 1n •• ale4 baa. were 

ripe (16 4&1- after the Maina1. of _tora,.) all tbe 

fru1_ In .eal.4 po17tbeao ... weft 1n t1rm II'"JI. 

c0D41tlon aDd tbare wee l1ttl0 41ftozeao. bI~ee. 

t"a~ftt. in •• al.4 polytbl.. bage. Att.r 29 48T8 

__ ot th •. truita In •• &104 bap bad 80tteu4, •• 

tl"'l1 t. 111 Ma- COJltaWDI lIdO 4 we.. tlZ'IMr tbaa 

trults reo.1Y1A1 oth.~ tr..taeDt. aDd \hl • • tt •• , wae 

IaON aarke4 after 38 dq8. About 2 .eka Md41tlo~ 

storage lite wee obtained by packing ~!N~4 w1th ~b. 

troi t. L.t u (1970) also reports that 1nelll810D of & 

.t~l.ft8 ab80rbent withJn ee&104 po17tbeae bag. eoa

tailling baft&ll •• proloag the .torac. 11f .... the •• 0-

,.1l0lUl .~l._ produced b7 tbe __ •• 1e a.orbed bJ 

tbe .'b71e.. abeorbaftt lutantaMouly. 



It. ooaparatlY. atud7 of akla ooatlq aDd .. k

Ing treatment on the ripening and storage bebnylour 

o;'~ baMD8 OY. naara1 waa ~!O nduote4 by .1gn1hoir:l a. 
Ram (1971). The r8s1ll. is Indioatea that akin ooah4 

baaaaae 8IlOn4 aad l1ft8IlOked g1'O\1p8 oould M ma1ntaiu4 

11l good conditIon reapect1vely for 6 d.,. and a ..,. 
and tho •• recelv1qs emoke treatment alone tor 4 ~a. 

whereas check sa1lplea tailed to ripen proper11. aDd 

aoately tuned black after 4 4&78. 

Puoh and Goroele18tt (1971) .t~dl.d the ooura. 

of ripeDiDg of banaaa8 etond 111 .eale" pol7tbeM 

baga and reported. that baae •• not eeale4 In pol.7tbeae 

bage (oontrol) becam. rIpe (yeuow. eoft and dwarth 

?" .U 

good flavour) after 7 da.va ot .tonp. while aU tN1 ta 

•• at.d 1n b-.p w1 tb or w1 thou", IMWO. ".. etm pee .. 

atter 14 4&78. Th. amount ot eth71e. 111 the .... aph .. 

1n baa8 conkln1n& KMN04 WBe low •• tbaa 1n thoae \;1t •• ,_ 

Tongue (19~2) at80 reported s1~11.r results ~ .torlQ1 

green banaMe hi polytheJ1. cover8 eonta.lnlq 0110 •• 

~uthuaWUJ" !1!1- (1912) noommenc1e4 0014 .t .... 

... a •• thod .fOr proloDpd ehelt lit. tbr MMMe. Whol. 

btmobee of dwarf oa'NncUab .e .. au.oo ... tul17 .. net ai 



14.4 -0 alui SO - 90~ Rli for 25 dq. .. cOIIp&J!"84 w1 tb 

7 dq_ at 1"0011 ' • .,.aiU1'e 29°0 - 32-C. De •• heel 

haDda riponed att4ar 18 dq8 1n refr1gerat_" .to,...._ 

and w1 thin 7 day& at room t .. pera'un. TWo ooat1._ 

of wax ew.loll.alo11 C Ullialn1n& 6 or 12~ wax poea"l,. 

.:etardecl ripening 1.n oold atoRCe arul red1&oe4 we1gbt· 

108s. 

lao (1911) reported that gemma-Irrad1at1oD ot 

&~.. ba ..... at 20 • 30 trad delayed soluble .e11d. 

t01'll&t10., _tarob d1ea'Ppeua.noe. and re8p1rato17 acti

... 11:7. stanDi irrad1ated ~. at 12 - 20·0 or 

25 - 'O'~ delayed ripening b.1 about 7 and 5 day. rea

pectivel!. 

sadaaiYaa !!!l.. (1971) reported that a double 

ooat1ng of 12;; wax elllU.laioll (as vuol ,1-12) prolonge" 

.torace 11fe and reduced the welght 10s8 of whole 

2'7 

bwlobea htild at 56°F; only 50~ ot tbe truita waa ripe 

after 30 days, co.pared 'tI1 th 100~ ot the WlWJ.l:~e~ bunohi!a. 

The wax GOatinl a180 1noN ... d the "torap;e 11 fel f 

detaohed AaDc18 b7 , days at room temrereturft and by 

10 - 12 4.,. at 58°p. 

Zlca and !lrune (197}) reported that banau 



OY. Pra ta r1peniq va. aoe t markedly delayed by 

Wlpertol'&wd po17'bt ... Mge with abeorbent, but 

tbie trea tarat _4. the tn1 t oOlmYroially UIl-

ac •• ptable. ?be ao.t auitable commercial tzeatment 

was wl th parton."" polytbe_ bap wi thout absorbent. 

whioh dela.J84 ripe.iac It.J about 5 days. 

SOott _d GaD4_cara (1974) studled the etteete 

ot "ape rature on storaae llt. of baDAMS ln .ealed 

po17theD8 bag. aad toUd tilt .ealed polyth .. baga 

containinl !MB04 tept at ,0·0 baYe .1milar lit. to 

that stored oonveDtloaal1y in air at 12.S·0. Patll 

?8 

and Masar (1975) etwJ1e4 tlle etteot ot puratll, oa(01l)2 

and a 1 I 1 8tXture ot puratil and Ca (OH) 2 on storag_ 

ltte of buaD.ae .tored 1 •• ealed ,o17tbe- bag. at 1" 

24 or 31·0. rhe,. "8l1lt. lDdJoated that purat1l "duo_d 

8t,,1... oOD.entratloD, aa (OB) 2 reduced CO2 concentra

tl0D 8Ad tbe aJ.nure red_.d oonoeDtratlon of both 

et~lene and ~02. Paratll extenaea tbe storaae life ot 

preoli_tar10 .. a·.·. bJ 16, 8 IUld 4 da.rs at 1,·0, 24·c 

and ,,·0 rellp8.Un17. Id._l •• (1976) alao reported 

that tru1 te bald ill polTt... 'bag. wi th puratil alone 

re_ined gnell and haN for , - " wealta be tore r1pell1J1g 

started aDd thq vere tully ripe after 5 veaka. 



sallUlkh. all4 WU (1975) Nco •• nuel au'" 

ataoapheric .toraae ot baaanaa tor prolongtnc abelt 

life of .. tuN poee. ba ...... 

5. EF'I'ECT OJ! FUNGIOIDAL I'REATMU~S ON COlfrROL OF 

POE! HARlEST DISBASU OJ' BAlfAlfA 

Damodaran aa4 Raaakr1aluuul (19") during the1r 

.tud1.. on aatbraoao.e d1..... of baDaaa .0.. 26 

i801ate. of al.!,na- ayarya were teated on 31 

baaua cultiftre. ?b.7 tound that all the ..-ari.t1e. 

were susceptible, the .U80eptibi11~ .aried w1th the 

age of fruit, cult1van aJMt the inoubat10n period. 

'!'he fungi ... 001ate4 w1 th the orown ro t ot 

boxed baaaaa were i.olate4 aDd 1dent1t1ed b7 a.eaa 

&: Goo. (196,). :rn.e 1noculat10n of .. aaa orown with 

pure oul illJ.oe. of 1'b.1.1aI1op.ll J!l'!Aoxa. BoU7041Rl0141a 

iheC!m!!f Pat. Gleopor'. -!I!!oD8 ooolee and Ma .... 

oaue4 .evere rott1Dg, DeisM,Nella lioN0 •• S74. 

M.B • .1111, produced a moderate rot, while f!M!!ldM 

ro.,. (LiDk) Sll7d &: HaD. Gobbo_. VIEtll!U,. 

,beobrom., ('.~v.ro) Maeon &: BUChe. aDd lYar,. 

!W1itoP'M .he14011 were o1'll7 weaJl1,y act1ve in 1n41-

v1dual. tr1al., but weft tound to be moft s.",eN in 

combination. Roth and Loe.t (1966) reported that tung1 
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auah u Gl.ogorI.M -U!I!. The11tXloMi• Rl£!A2H. 

G.otr1oh. Qy414M 11&1'0'10" sp .... rloa. Fyar1a 

ID1h,.. F!!HI. ","'fO,,!!!. fieri. OR.po" 

(Var. F.Sp) ollbl. _'ID "plOdl. M!0bropt 

Ven1olUI. ,apt.lo.,.. V.£!101111. th!!bJi:oMt and 
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•• Y8ral aotlD~o,", baa •• ria and ,.ae' were as.oeiated 

Ramakaaananto .. 

(1966) reported tba' I.~l butJrate aDd 1.0amyl 

i.oYal.r1anat. oould oo.pl.t.ly 1Dh1b1t the g~wth of 

Itl,08RRE1. I!&I!QW dUring a 5 day teat. the tOl"ll.r 

reBulted delayed oolour cbang., whll. the later ha.ten.d 

the chang •• in akin oolour without afl.cting degree of 

ripenea8 of tbe pulp. 

Gre.n. and Morale. (1967) reported tbat tannin. 

from gn.D baJlM& frut. lata inhibited the aotiY1 t)' 

ot B-aayla •• produc.d b.J QA,o'vorIH1 lUIa£I! re.ultiDi 

no spread ot the fuagu •• 

OUt ot the 5 oh_loals t.8t.d for the control 

at blacJc end aDd anthraonose of baftaDae both oaQed by 

ql.o.porl. 'UI". Burd.n (1969) report.d tbat best 

oontrol wae aoM.,"", by belllat. followed 11)' ,blabeaduol. 

and 2 aainobutane. ~b. propbylaotl0 .... ure •• ugg •• t.4 

Includ. good cultural and aanJ. tatloa praotl •••• careful 



handling ot tftlt atter harv'est. o1e&l1 paoklng 

sheds. wash1rag and dlpplq 1n tblabeJldUole or 

Benlate. 

4_~hl111Dg:tord (1970) reported that fUD&al rote 

were 1ndllee4 prlJlOlpaUy by Gl","r1. 1D'lIfY.'P and 

-"Hallum ro'" wh1ch w:re reapo_ible for lauoh 

deter1or(l.tlon ln the qual! t7 ot jamaloa.D banafta. He 

had reported that thlabenclaaole and benomyl at 200 

and 300 ppm respeotlvely gave good oontro~ when used 

for P08t harYe.t dlpe. I\ode,rate control W&8 obtained 

wi th .1)i thane ~45 (Maneb) at 200 Ppl. 

;'roasard (1971) reported tba t banana 1'0 ta 
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induoed by art1fioial inooulat1on of the st .. end and 

8kin with Ro~\eo'otrlobua myeat were effeotlvely con

trolled by one mlnute dip 1n 400 ppm th1abeD4uole or 

100 Ppal beD01l1l, 5 houn atter 1nooulat10n. Mered1 th 

(1971) reported that beDOlQ'l and to a l •• ser extent 

th1abendazole were efteotl •• agalnat e.tabl1shed latent 

late.tlon 1n baD.... R1ppon (1972) olaimed tbat the 

beet control ot <It.eoped- W!I'R on inoculate. baDaDa 

hand. wq rendered by post hamBt applicatlon ot 

beaomyl (100 ppm). 

?ro88Ud and lavill. (1973) reported tbat 



oaz-benduln (u Bariatl_) at 200 - 300 ppm (accord

Ing to .. aeon) 1 •• ft.ctl.. as poet har.est dips for 

one alnute tor cODtrolllug anthracno.e dl..... of 

banana. 'lrlf'tee and plpegar (1975) ueed benOll,J'l aDd 

th1abendazole aa standards aguiDstbaaana crown rot. 

In !!l I.U2 studies thlopbenate methyl IUld benzim14azole 

derr1Yat1ns (Bay1.t1Jl aDd DAM 18654) at 250/Ul!Jml a.l 

gave .11111ar degne ot control aa beD01I1'l at the .... 

d08ase as :£1HZ at 400 ..vlll. 





MA!&aIALS AID M&THODS 

·rbe 1Dfta'1&atioft8 were oarried out at the 

Oolle,e of flort10ul ture. Yellaa1kkara cluring tbe 

period 1978-1980 to sUdy the etteot ot var10ua pre 

and poet-barnet uaauumte all storage ud qual1t1 

of baM .. O'f'. lfendran. 

~JfeDdran' grown trom unltos Buckers under 

UDlto~ agro-ollmatlc condlt1oae and management 

practioe. under ralnfed oondition. ve»t utilised for 

the 8wdI8.. The experiment waa o011cblOted at the 

Instructional Farm ot Oolle.. ot Hort10ul ture. 

Jallpling and Layout 

Bunohee wi tb 8_ date ot flbootlng were a&l'kecl 

tor the purpose ot atu¢y. Ullitora tlnsers collected 

from tbe .. 00n4 hand ot dlftereDt bullous were _-pled 

•• perately at 10 day. laterY8l. etartlD& from aboot11l1 

and were utl1l.ed tor aaturatloll .twlle.. Tlw ph781cal 

and chealcal characters ot the fra1 ts weft etud18d as 

detailed below. 

1. PHYSICAL OHARAC1'DS 

1.1 LeDg~ 



1.2 Qlnh 

1.' Yol_ 

1.4 We1&ht ot whole tNtt 

1.5 Palp/Peel ~tl0 

2. OHiMIOAL CHAJtA.O!BU 

1.1 Stuoh 

2.2 SQpn (:Nduolq and 1l011-"41101 .. > 

2.' !l~bl. 80141" 

2.4 Aeoor'10 8014 ooa".' 
2.5 

2.6 DI7 _thr oonwllt 

2.7 Mol.~ OOllte.t 

1. PHYSIOAL CR.lJU.Of.lU 

S-pl1ac waa to. tl'Oll to 1Nnoll.. tatiae , tta

sen .&Ob t1"Oll tile 1ftMr :row 01 the •• ooad baa4 ... 

a .. ___ wOrD4 crat. 

1.1 Leqth of tlnpn 



al ... ~ ..... ....,.tue _'0 aIl4 lnoludha apes 

ua1Dc a fto .... 1 .. '10 twlae IUld ...... lq with a "at1-

.et" .. ale. 

1.2 01ztb of f1Qsere 

The sinh wu ._und at the point of 

aax.t •• th.toJate •• a40ptiq ~ ._ uth04 .. that 

of the le .. tb .... veMat. 

1.4 WeJ.cht of whole tN! t 

Welp' of ftl'lpN wu ."1IZ'84 u1q a top 

loacllna .1I'OII&tl0 el .. t~10 bal_.. &IlC1 expre •• d in _. 

1 .5 Ptalp/Peel I'&t10 (by wish') 

"el waa •• ,._te4 with a aha:rp .'aiDle .. 

..... 1 IaUte aDd welght of the ,..1 u4 pUlp wre "oor

ded •• perately. The ratio ... oaloalated " 41Y141 .. 

th. pulp weight of a finger w1tb til. wi&h' of tbe ,..1. 



2. cmotlOAL OURAOf.i:R8 

2.1 S ...... 11 

stuob ..... , ........ ..,. the .~u4 

proo.4~ .. at .... 1D A.O.A.C.(1960). 

The rHl101Dc ncaR of tile a..,l. were 

d.t.~D.d aa per tbe .. tho4 4 •• or1bed la A.0.A.0.(1960). 

To • 1al0WJl qua'Sv ot -.0.",_4 pulp, 4le'SU.d 

wat.r v ... 44e4. Uhr ~rouch 1I1:d1l& the .01utSOll 

wae 01ar1t1.4 w1 tb. Mabel led aoe ... t. gel 4.1.&4.4 

with 804S_ o:aa1a. aa4 MCle up to Jalowa yol.... Tile 

aolutloll waa ,u. tl1 'e .. 4 aacl aa &11,1&ot ot thi. aolat-

10D wee tSua'e. _1aat • a1xhn ot hhliJIit. A and B 

ao1ut10na, uSII8 •• ,..,.1 •• blue .. SadSe.tor. J.'ba 

"4uoSag .ugar ".. .xpre8.8. .. perc.D ..... 

The to'tal augara we" •• 'Smated .. per 

tbe .. thod d.8oribed b.J A.O.A.C. (1960). F1Ye ml ot 

concentrated b7droohlorio 8014 waa add.d to a kDo~ 



Y01--. of 0~ifle4 801.tlon prepaze4 .. .t.t.. earller 

and ,be ... e ... kept OYerallbt. !be .01ut10n was thea 

Mutral1 .. 4 __ a4dlac .041_ b7d:roldtte aJId t1 '"te4 

",alMt • autun of Pehll",'. A aa4 B 801utlo... rile 

total 8qar wu expre8seli .. peroentage. 

Tbe diff.renc. between total .~are aDd 

re4u0111& ncar. wae worked out _4 expN •• ed aa noa

re4uolJJg .111-. 

2.2.4 f.a.S. 

fotal solubl. eolia we,... found. Ollt bJ' • 

poetet nhaoto.eter. 

The .. thod de.orlbed ~ A.O.A.a. (1960) 

waa adopt... '.a I~ of tbe _e:rat •• ...,18 waa 

dl,..te4 with bol11Jll water and. .. e .pto a kDown wll1M. 

An aliquot ot the tl1teft4 .0111tloa waa titrated aga1ll8t 

0.1 I hOB _Inc pheDOlphthalela .. lndloator. Tbt 

&0141t7 ... exp,... •• ed sa perceatace of 01trl0 801d. 



The .etb04 4e.cr1be4 ~ A.O.A.C. (1960) 

wae uaed. A kIlowa quantI', of tbe pooled 8..,1. ot 

tbe tn.!t wu aaoerated 1n & .. rtar b7 add1Dg .all 

qWUltl tl.. of two per O.Dt .etapllorphor10 .. .lcl &ftd 

thea tilte.re4 and Md. up'. a aowa .. 1.... Aa 

al1q_' of tbe extzao' wee take. to wh10h all equl 

yol.. ot two per cdt .cttapborphorl0 ao14 was &44e4. 

~he oontent was titrated _gat.at a .tandazul.e. eo1.

tion of 2, 6, 41ohloropbellOl lD4opheaol qe. 1'M 

aaoorb10 ac1cl oonteat ot tile ~1l10. waa theD oalolllat •• 

aa4 apneae ... aa/100 I of ptllp. 

2.5 farmia 

00l0rt.etr10 .. ,a04 01 taD.1D •• t1aa'10 • 

.\ welehe. qlalltIt7 ot tbe pulp waa ohopped 

tate _1&11 p1eoee aa4 were drie. 1n hot air O'ftJl at 

70·0 tor about 72 houra t111 two oon .. out1 .. we1ghte 

&peed. Drt utter conteJl' wu tHIl _rD. out _ 



41Y1dial th. -!eIlt .f Ofta ul.4 .aapl. with he_ 

w.1Sht of tJut .-pl. aac1 .spre ••• d ae p.roe ...... 

A. wei", quatlt,. ot the pulp ... ".4 

Into .al1 pl .... &ad drl.4 III a hot air 0"11 at 70°0 

till there la DO tanh •• reductloa 111 we1ght. TM 

.. latuN ooat .. , wae th.a worked out from the .. 1&11' 

108t dviDa 417iD& .... sprea.eel .. pel'O.a ..... of 

fresh P'llP wels1a'_ 

IP'BCl' OlP PU-HAR'BS! SPRAYS O~ PLAB! GROW!H REGULAfORS 

IN QUALITY 01 !HS ]PRUI! 

In. oft.1" to a"'7 the .tt.ot ot powtil regulaton 

OA qua11t7. bunch •• of alaoe' the .... ohroaolo11oal 

ace ( .t. 2 da7e ... 1tUl' 814.) liNt" .,ra,.ed w1 tll 

cUtterallt 1 ••• 1. of powth ze .. ulato.re on 60th da.1' 

after *ootlll1_ fJle POdia :npla~ aDd the 

dittereat leftl. trl.4 we" ae 81.,..8 below. 

Gn"» aWa'oll 2!R0wn"" Ri •• 

1. hhnl 100 PpII 200 ". 400 ppa 

2. 2. 4-» 2ppa 4 PPI 10 ,pa 
,. BAA 25 PJIII 50 ,pa 100 PPII 



j JL"".if".lrfO:; • vo riOrHJci i:rr.8m:;~. 
:nl:.toon:-





1'be treat •• IN.Jlobe. wre luU'netect 011 70th 

4q. 90th d~ aJl4 90th cla;y a"el:' shoo'lnc. Ph,Jaloal 

charaoten noll .. l_th, link, wl&ht ot t.lACeft. 

p .. l .. tab', p1l1p wicht. pulp/peel zet10 u4 ohea1oal 

chU'aoWft nola ae r.s.s., augll.ft <ftdlloina a:a4 DOD
re41l01D1>. tit_tal. _141", &lid bfta!ao14 _t10 were 

8041e4 • 

........ quaUu.. .f powtll ftplaton were 

tat ..... 41_1 .... ia , at .f Ueo1 ... &1001101. !he 

.took eol.U .. __ til .... wttb autm •• water 80 

.. to &1" 1M .............. U.... III til. 0_ 
ot Btud, tIM ................. "JOt'" 011' 
aD4 41_1 ... ill .......... ~ to ........ req1l1n4 

00."'_"", 
tile _1.,1 ___ a,pl,1 .... Ml .. ted bunct.e. 

of uaito .... OOftZ'iIII .... tift ....... _lnc an 

•• m1sel:'. 

STORAGB CUM ~GIOlDAL S!UDIIS 

storage oua ~o14al at.41,. ware ooftd.ote. 

011 unltoJSly _tllft beuna bunohes. ~ tollov1ZC 



1. CoatJ.lOl Cae .PJ:'a1, .. 41p} 

2. Sp"" alo_ (011 60th 4tq att.r ehootlaa) 

,. Dip alo,. (eooa ".1' bane.') 

4. S,., aa4 Up (apJ!lq oa 60th 4&7 + 
41, •• lIaJ'ft.t) 

'fa tM ...., ... Up , fUlio.t4 •• e .. h at 

2 leYel .......... _" ... 1Ntlw. 

b¥l.H. 0.. •• _'10!, 

1. ......... 1 0.0'''. 0.01" 
J. .Ia"'.U. 500 .pa, 1000 ,,. 

,. asd .. O.t". O.~ 

AU ...... u.a ...... weft 8\lb~8Qted to 

the toll ......... 01 .t ..... . 

~ 1 

1 • ....,..... Me (100 ..... of.1M 45 _ x 30 011) 

I. 101r"I-". lIII0. 
,. Opea ....... 

4. SIIOn ..... ipea1na ... t01'1a& 1a opea 

1'1Ie lfttd.1 V of .. tuao..... 41..... __ .4 b7 

a~t0l1H!£l. II\lIHVI on the tNl te we re scored on 

al terna te da,ye upto aoaaplete rotting eta,se. A 8coa 

card with polnte trom 0 - 9 wee u .. d for 800ring the 



la._l V ot iateotatioll 011 cUtte ... at tnat_.ta. 

Th. de.orlptloa of ~ aoo .. a uee. 1a ,1 ••• below. 

hOD lMnd RUoD 

° l1 .. k .,0'. 1111 to 10,& of tbe afta of the trait 

t 11.0 .,... t&J' to 20" of afta of ttle 1ft.1 t 

2 BlaU .,... 10" to 30" of 8fta of the llUit 

, B1aok .,. .. ~ to _ of ana of the lruit 

4 Ilaet .,... 4CH' to ~ of area 0 t t l8 fru1 t 

5 Il .. t .,et. 50~ t. 60" of area of the tru.it 

, maolr ....... to 70" of &fta of tbe trult 

1 m .. .,.ta ?OJ' .. _ of ..... 01 the !ru.1t 

8 ... 1£ .... __ to __ of ... of ill. t:Nti 

9 Blaok .,._ go; to 1~ of &fta ot the lrult 

1'0 ~ ........ a,. .............. at ...... atone. oond.i-

tlo_. _tlle .. Mtbe4 .f _._ oa el ........ 4&7- wea 

adop ........ tail .. MI._ 
80011 ,RIw'p,1H 

o a ..... 
1 G.... to sz-ealah yellow 

2 GreaDlah ,.11ow to 18110wleh greeD 

, Yellow 

4 Yellow with 'lack apot. 

S Ower rlpe .... wi til rotUDl/blaokeJl1q 





'1" flapn .aob weft a.pl.4 011' at 2 dap inMnal 

fJlOll all the'" ., .... '"a .. Ua t. ooll4v.otina 

qual 1 ~ u&l.,'ral. aD4 tbe tollowlll1 obuaoten such 

as !.s.s ••• 11&&1'8 (bo,h redllOln& aa4 8OD-"4v.oll1&>, 

tltrable ao141t~ aa4 aeoorbl0 8014 OODt •• , we" .tudl ... 

Six tl .... n .. le.te4 ., NIl40a t1'Oll e .. ll lNDob. 

oons'l t"te4 o. '" .... lIt ot • "Plloatl0.. III Ofter 

to p"pare 'h. requlred oanoea-'-,'o" of tuagloldal 

"olu'ions. ... .. \&ft4 quan'i tlee of fungi814.a .... re 

4.iaeolftd ln wateZ". 'Pre-bane., spray- were oonduote4 

"al.. aft atOlllMr. 

1. Pol,,_ .. baa (200 .... ) 

!be fl .. en 800ft attel' .. ,...'108 tro. 

lNae •• were kep' 1a ,olJ'tlMt __ aad .. ala4. 

2. Po17'--""~. lIII0. 
Alto*' 12' .. ot well 4.4 .-du' takeft 

ill olotll ... _" __ el ill •• tvaM4 potu.1U11 

pe~H .00.iloa for ball .. b.ov aDd the noee. 

aol.tioa ... uat .... ott before kHplag In the polythe • 

..... oOIlta11l1111 ptMIl fiacen aad ,be ba,. we" tileD 

•• al.4. 
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open oondltio.. at ~oe tempera.... tor rlpea1n&. 

the .... be. ap' ill .-.e bou... for 24 

hoUl'll weft tat .. "'. 'I ...... ,.._. _d ." 

uder open ooa41tl_ tDr hrt!aer dpeal ... 
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.. thod. of ___ .... 0e0Uaa (1967). ftI __ 

'Pl •• weft .......... t.s- 41ttenat paaae"':n. 

411 tIM obuao._ 0' Mtfe_llt t .......... WN 

a.l'leal .1~ __ -.1ft1ate4 tor tM 0.,... 
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USUL'rS 

:che N8talt. of .. 41iteN.' attacU. •• OOMuot •• 

aN pn .. at •• In tile foUowlac ... 'lona. 

1. GJIOWth ud ".,"lo.-D' .Well •• vl* a -vi.w 
to fiZ up optilla ... 'U'1-q. 

2. &tt.ot of pe-harn., .pr61'8 of powth 
"platon Oil tb. qllall_ of tnSta. 

,. CoIlparatlft 8"'47 ot 41fterent storage 
•• 'hode. 

4. ~fteo' of d UteftD' tIIJIc1014al tNata.'. on 
OOfttroUiDa ad ........ 41 ..... of banaDa. 

1. GItOrl'fH AJl~l niVlW)PlaIft OF 'fWi ,aUIT 

1M gzowtA aac1 d ... 10I*_t of tb. fruita, &II 

"pre.ented b1 1.asth, girth, welght. "1 .. aDd 

apeolf10 ,ra.'~1t7 of tile flap" t..- ahooUfta to 90th 

4&7 W!'e coU ...... , u h'.ft'a1 of 10 d&Jr8 aDl tn. .. 

aft pn ... M. 1a tatale. 1 • 2 aD. tl","8 1, 2. , a 4. 

1. PHYSICAL O.H.lJlACUIIB 

t .1 I.eqtIl.t tSapn 

'!be data ........ that at ,be tiM ot ahOotlaa. 

tbe .aa 1.apIl of fba.n wu 17.52 OIl and at flIl1 

_tvlt7 (go __ atte .... '1111> lt was 24.'2 om ahowllt1 



811 i.ow .. e of 6.8 011 111 leaath dUiq • perloa ot 

90 4&7a. The 1110 ..... 111 1eaath .u 61.91 per oent 

4url1l1 tile fl .. , ~ 4.,. aad ".18 per out cl\utiDC 

Mxt 30 "a".. !be 1 .. , 30 4..,. (tZOll 60 W 90 4".) 

aooounw4 tor oal7 6.91 per Otta' 01 the toW iIlO"_ 

(fable 1). 

1.2 (Unlt., 11 ...... 

!b. _ Md_ ,irtb 01 .. trults at 

abootlna waa 8.79 _ .... at tall _tuftt7 13." _. 

46 

OUt of 'hia 1110 ... _ 01 4." _ ill Sinh, 67.70 per oent 

had taDlI pl ... w!tIa1a 30 dqa 01 elloot! .... 24.34 

per out d1&r1 ... ant 30 Up _4 01117 7.96" 4urlq 

lqt 30 • .,.,!altl. f). 

,Jut data ... _t tala, ,be lao ... _ In yo1w. 

... "lt14 .vhl t .. ftnt two ._, ... of growth period 

re8\1l.'1Dc .. 1 .... _ ,... II ... t abooti. to, 164.4 00 

011 60tJl ..,.. !be""'. tile 1_"_ 00lli1_d and at 

tall -tvt.,. , ... tftlte bad • "1_ of 172.00 00. rlw 

8peel110 paylt7 01 ,be tnt'a also 1Iloreaee4 from 0.76 

at eJaoo'", to '.00 011 6Oth~. !be apeolflo gra..,lt" 

wae t.oa at 80th 4.,. ... ..,.1' allovlna a reduction to 

1.01 at tull maturlt7. 



1.4 Weight ot tlnc-~ 

'lbe f 1DCen -!abet ".82 g. OD aft 

aftraae at .hootlna. wIlloh lao"88eel to 113.2' I 

at barn.tillS matulv, time .howl .. an iIl __ _ 

of 121.4 t a durlns 90 4an' ,row..... '!be iaon_ 

In welPt ot tN!ta we. at a .,14 1'8_ 4vlDl 

tiNt ~ dap. aooount.tns f. 65.'2 per OeDt ot 

total 1110"_ In .. .tght. rhe lao ....... 27.05 

per cent duft1'll DIn 30 481'11 aII4 7.6, per oat dudng 

last ~ d.,.. 

rile abo .. naul t. 01earl1 tJlUoa.4 that about 

2/, ot tile total pvwth took plaoe dviq the flmt 

30 dap at'er .hooUDI aIl4 1, wu le.. tban 10 per 

oen' atter 60 da,p (fabl. t aa4 1'1,.1). 

Palp to ,..1 _,10 .. 80ft or 1 ... ooa

a' .. ' (0.,2 - 0.,,) .,to ,., ..,. after ehootlft& aD4 

It I ........ the....,... to t.14 _ 6o 4a7a. '1'h4I 

lDOn ...... tn_ ooDt1aue4 _4 tile 1'tltlo waa 1.84 at 

hl.1 _ tutt7 (!able t). 

2. OHDIICAL OHAUO'lUS 

2.1 atuoll 

AooaulaUOD of atazroh In the pulp of fro ta 
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FiG. 2 _ PERCENTAGE OF DRYMATTER AND STARC-H CONTENT OF 
BANANA FIt-lGBRS [ev NENDRAW1 AT DIFFERENT STAGES 
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l'able 2. Var.t.at.toll 1Jl dry matter, starch, sugars, aaoorbio acid, ao.td1 V aDd taml1a 
coutent ot banaDa fingers (ev. !len4ran) durift& davelopaent 

Starch OonWDS 'rota! AaerobiG 401d1t7 Taml11l Dr.Y -.tter Ho1at1lre 
lJr&,J1l atter !t IDo"_ PW' ac1d (~ of (~ In ~ 22gteU ~ 
ahootinc " 

of the fneh the Pulp I'Vel r'ulp PHl total fresh pulp) peel) 
pulp (mg/100g) 

10th (jay 1.395 0.50 1.18 0.04- 40.48 8.24 7.92 92.16 92.55 

20th dtq 3.012 5.28 0.51 3.68 0.048 '2.65 11.05 7.65 88.10 92.42 

30th dq 6.86 12.57 0.625 8.48 0.056 20.22 14.76 14.45 85.24 88.55 

40th day 14.64 25.41 0.66 10.64 0.064 12.07 29.58 ".57 70.42 86.4' 

50th day 20.41 18.85 0.85 12.50 0.068 10.38 '7.66 14.60 62.34 85.40 

bOth day 22.2~ 5.94 0.93 11.11 0.088 16.25 42.82 13.6' 57.18 86.,7 

70tll 4q 27.40 15.71 1.00 14.62 0.08 15.17 45.90 14.40 54.10 85.60 

80th dIq >0.05 9.8' 1.20 16.24 0.08 6.77 42.75 14.8' 57.25 85.17 

gothdq 32.01 6.40 1.29 18.00 0.896 7.72 42.05 13.60 57.95 86.4v 



oontinued ""til taU _tv1'7. fhe laore ... In 

sbroh aoo1llK11.at1on wae olll,. 17.85 p.r O.Dt dariq 

the tirst 30 4.,... whll. 1t waa 50.20 peZ' o •• t durin, 

next :50 da.r8. '1'be p.l'OeDtap iDe"". wae redlloed to 

'1.95 therealteZ' (la1al. 2). 

2.2 SU&uw 

511 

The data on the total sugar oontent ot 

deyelop1Jlg t1Dg8l'8 showed that the total lIUIu oeD"at 

ot tb. pulp 1ncre.ed from 0.'" at 10 dqe atter shoot

iDa to 1.29 per oen't at tull maturiv_ 'rhe total squ 

w .. le.. thaD 0_ per cent tur1. the firat 70 dye ot 

1 t8 poowth and lnore .. ed thereafteZ' to 1. 29JC at gotb dq 

atteZ' abootlnc Crable 2). 

The data alaowect that tM tl tnDl.. aoidJ t7 

ot tile pulp oonU_.d to lnore_ t111 full ma~lt,.. 

'rhe ac1411:7 ro •• troll 0.04 p.Z' oeD' of fresh pulp at 

10 4&¥8 atter sbootlng to 0.096 p.Z' Oeftt at fUll 

maturit7 (Tabl. 2). 

2.4 AaooZ'b1c acld 

The vi tamiD C oontent ot tb8 .MIlt. lMN .. " 



180 

110 

1S0 

I/) 12.0 
1: 
4-
~ itO 

FIG.3_ WEIGHT OF BANANA FINGERS [ev NENDR-ANl AT DiFFERENT STAGES 
OF DEVELOPMENT. 

:t 
- tOo-
r 
::t 

~90 
UI 
~ I So 

I 70 

&0 

AT ""OOT'''w. 10 20 ~o ~o 50 60 70 80 90 

_____________ 'DAY.s AFTER SHOOTING.------------------



.. 

J 

2 

2 t 

\I) 19 

E 
U 

18 
7. 

~ 17 
5 
rt 
~ 16 

La. 
o 
X t{ 
l
ll! 
\9 1~ 
o 
Z < 13 
:;: 

~ 1~ 
Z 
AU 

.J l' 

10 

9 

9 

. 

i' 
o 

FiG. +- INCREASE IN LENGTH AND GIRTI4 OF BANANA FRUITS DURING 
DEVELOPt-'\ENT AN'D MATURATION. 

r--,....-
~ ..--

roo--

.---

-

r--

r--

r--

o 10 20 ;so .... 0 !50 60 70 80 90 
---------------- DAYS AFTER SHOOTING ----------------



aa the fruit attat,.. aatarlt,.. !he data showed that 

the aaoorblc aci4 oontent rose from 1.18 mg/100 , of 

pulp ten da78 atter shootias to 18 ms/100 g at barYe.t 

ma turl t1. l'1le 1IlGn... waa not oontimaeoua 3.8 tbe 

fruit a.t 60th dcq _owed •• 4uotloll trom 12.5 lIS Oil 

50th day to 11.11 mg. the further 1nore88ft H188 1n 

a regular pattem (Tabl. 2). 

2.5 Tannin 

the tann1n oontent in the peel decrea8ed 

as the trQ1t matured, tn. content belng 40.48 per cent 

at 10 daY8 and 7.72cj, at full matur1t7. On 60th c1q. 

1t wae 16.25 per oent and thenatter lt reduoed to 7.72 

per oeltt at full .. attari t7. HoweYer an inare ... in the 

peroentage of tannin oon'ent waa notioed between 50th 

and 60th dq (l'able 2). 

2.6 Dr.r matter oonteat 

Aocumulation of dr,y matter 1n tbe pulp and 

the ,.e1 oontinue" t111 full aatmt,J. The d17 _tter 

content ro •• from 8.24 per oent at 10 d~. atter shootlni 

to 42.05 per oent at fUll maturit7 in caee ot pulp while 

it was 7.92 and 13.6 per cent respectlvely 1n case ot 

peel (Table 2, F1g. 2). 

5 1 



2.7 Molatuze content 

Molatuze oontent In tbl pulp and tbe 

p •• l reduced gra4ual17 as tbe !ruJt matured, the 

red\lOt1on being at a rapid rate 1.n the cae. ot pulp 

(91.69% to 57.95~). In the cae. ot peel, the reduc

tlon was from 92.55 to 86.4 per cent. 

2. E~F~CT OF PRB-RARYSST SP~Ayg 01 GRO,?H RSGU~AroRS 
ON 'rat,; -tUALI'l'J 0' P!tUITS 

The eltect of pre-banest app11oatioD (60th da7 

of shootlng) of lrowth regulatora OIl tbe post ham.t 

qualltl •• of the trQlta were studted. The data are 

presented ln Table. 3 to 12. 

2.1 PllISIOAL CHARAC1'~HS 

2.1.1 Leagtb of trutt. 

All the 11'Owth regula tore trled oontr1-

buwd slgnlt'lcant17 towards arowth of the truJ.t lnes

peetlv. of stace of harvest or conce!ltratlon of chemloal 

trled. The fru1ts harnsted 10 days after growth 

regulator appllcatlon 8bowed ibat all the treatment. 

re8ulted 1n a 8ignIf1oant (at O.05~ 1 ... 1) lDCreaae In 

tbe length ot ttw f'ruJ,ta .. OOllp&l'8d to tbe control. rbe 

tRabent 't, (Etbz-el 400 PpIa) re8ulted ln _xi .. 



fable ,. Blf.o~ 01 powth regulators on the leDgth of 
frt11t. 

S~ of harYest (d.,. 

'l'reataeDU 
!'!!r....Lh2!l!!!il ____ Overall 
10th 80tk 90th •• an 

t:> 1:) day 
(em) 

T 1 fthrel 100 ppm 22.9 23.46 24." 23.56 

!2 Btbnl 200 ppta 2'.84 25.43 26.89 25.39 

T, Bthrel 400 ppa 24.5' 24.5' 24.89 24.65 

'r4 2, 4-D 2 PJIIl 2'.21 24.81 25.40 24.47 

l, 2, 4-D 4 PS- 24.01 26.07 27.27 25.78 

T, 2, 4-D 10 ,pII 23.23 24.80 24.68 24.2' 

r 7 xu 50 PJIIl 21.2' 24.38 24.61 24.07 

1'8 XAA. 100 Ppil 2'.03 24.59 26.19 24.60 

r 9 BAA 200 ppa 21.30 24.00 24.75 23.35 

1'10 CODt1'01 20.1' 22.59 22.99 21.90 

-~~-~~.~--~~-----------------.--.-------~~-----------Keaa 22.94 24.47 25.2 

IN. gli"'" 41"."99' 
'"-"Dt 8.7S·· 1.02 
staae. of barn.t '2.40·· 0.55 

1'"8'-Dt )( .t .... 7.14·· 1.78 

.. S1&Dlt1oant at .. per O.D~ 1 ... 1 



Inorease with 24." - .. aga1nat ,- oontrol T10 
(20.1' am). !be treatment. 15 (24.01 em), ~2 

(2'.84 em). 1'6 (2'.2, em). 'r7 (2,.2, 0111). '.i'. (2'.21 os) 

and '1'a (23.0" were on par wi th the T, • 

rile tNI ,. barn.ted atter BOth da1 ot shootiq 

(20 da7. atter applioation ot arowth regulaton) alao 

showed that there was 8ignlt1oant iDon_ in lenatb 

ot fruIt. by tbe treat.n-.. The treatMnt 2. 4-1) 

4 PPII resulted the max1llua illOre .. e 1ft l8nath ot Ift1t. 

(26.07 011) a8 oompared to the control (22.59 om). l'he 

barYes' at tuU matur1 ty alBO ehowed that !5 (27.27 -) 

18 superior to all other tNatllleDta, where tile 'nat

mellt. 'r2 (26.89 _> and :fa (26.19 OIl) weN 01'1 paz' with 

T5 as oompared to the centrol 1'10 (22.99 am). 

1'he overall etreot ot the treatments showed 

tbat tb. 1norease 111 length ot f.zu1. was .181'11 tioant 

at 5" le.e1 due to aU treatmenta. 'rhe maximum a .... 1'8'. 
length ot 25.78 om was l1ot10e4 in 0'" ot 2. 4-1) at 

4 ppa (!,>. 1be eftect of !2 (25.'9 om) was on par 

with 1!S. the a .... rage length of tN1t., 1n the oase at 

oontrol was only 21.9 om. 

2.1.2 Girth ot fruita 

~1th nsard to tb8 8inh of frutts. ill. 



lable 4. Ettect ot powtb nsulatoN on tbe girth of 
tbe tNt'. 

- 5i .... of biiii.i (I.,. 
1'1"88"'n'. 

!ts!!-Ib!!!i9l _________ Oftrall 
70tb BOth 90th 

_an 
dq. 
(om) 

488. 
(011) 

dq. 
(oa) 

r , Ethrel 100 PPIIi 12.69 ".21 12.82 12.91 
'l'I 4.:2 Kthrel 200 ppII 12.4' 12.15 13.'5 12.8' 
or, 8thNl 400 'pal 12.46 12.97 12.61 12.68 

14 2. 4-D 2ppa 12.14 ".40 ".45 1'.20 
1, 2, 4-D 4PJIIl ".15 13.1, 13.'7 13.41 1', 2, 4-D 10 Ppia 12.9' '3.6, ".68 13.41 
'1 

7 
llU 50 ,JIll 12.'7 12.88 ".1, 12.19 

1'8 SAl 100 PJIIl ".26 12.1' 13.67 12.85 

19 N.U 200 PpII 12.2' 12.4' 13.0' 12.56 

T,O Oontrol 12.51 12.01 12.50 12.34 

-~~~~~-----~~~---.----~-----.--.-.-.--------~--.... 
Me. 

Tna tllent 

Stac·. 
ITa .... ' x Stag •• 

B3 • »0. Sign1t1oant 

".'4 12.85 ".11 

I yalM 

0.47 KS 

O.342NS 

0.89 NS 



erreete ot treatments were not 81gnifl0,ant17 dlfterent 

t:oor:t thn.t ot oontrol. 

2.1.' Welght of frulta 

Tn. etteot of tzea"'nta on the weight 

of trui ts wuS 81gD1t1cant. ~e1&ht ot t1'\11ta ahowed 

significant d1tteNDOe betwe •• cU.ttezrent atace. ot 

harvest &1.80 (l'able 5). I'he tNI t8 ; harye.ted at full 

lIatur1 ty (90 day.) had a18111 tloantly higher ml!an weight 

(175.69 g) as compared to ttw.t of BOth day ba~"'V8.t 

(167.67 6) and 70th day harvest. (154.69 g). The e£feot 

of treatments were s1aJ.lar Wlder all ~tages ot hanest. 

'rh. maximum mean we1ght of the fruit. 191.8 &/tru.it was 

obtained in the treatment T6 (2, 4-D 10 ppm) followed 

by 15 (2. 4-D 4 ppm) '141 til 191.19 g as ag . .llnst the 

control (132.75 I). The eftect. ot T2 (177.22 i). and 

r4 (176.219 1-1) were on par w1th !6. All other treatment 

etteot. were also signit1cantly 8uperior to the control. 

2.1.4 Pulp/peel ratio 

?he various treatments have sot algn1-

t108ftt intluence on the pulp/peel ratio ot the fruit. 

(Table 6). :ehe pulp to peel ratio varied aipltloant17 

betw.en fltage. ot barYest also. fhe •• an pulp to pe-l 

ratio of ripened fruita was biBbe.' ('.42) at fUll 



.17 

'!able 5. gfteot of IZ'Owth regulatore Oft weight of fruita 

staa •• of barYe.t (d~e !ll!LI92!W!al ____ 
O .. rall 

rnatmente 70th BOth 90th mean 

~ t~ f~ 
." "'1 ~thnl 100 ppm 14'.77 159.60 169.37 157.58 

-r 2 8th"1 200 ppm 161.'9 182." 187.94 177.22 
'n ., itbrel 400 ppm 160.,. 179.85 186.08 175.42 
"1\ 

"'4 2, 4-D 2 ppm 16'.35 181.99 183.29 176.21 
!'I 45 2, 4-D 4 ppm 181." 181.00 209.2' 191.19 

T, 2, 4-1> 10 ppm 166.89 205.28 20'.28 191.80 

T 7 NAA 50 ppm 157.26 16,.11 166.62 162.'3 

ra MAA 100 pplll 162.55 147.99 167.91 159.48 
n N .. U 200 ppm 130.2' "9.73 148.57 139.51 "9 

'r10 Control 117.79 135.85 144.6, 132.75 

---.. -.. -~ ............ ~., ... ------...----------... -,... .............. ~-.-.....~ ........ 
Mean 154.69 167.67 176.69 

• 

lN9l .9J! 

Treatment. 11.6,·· 16.15 

Stases of harftst 12.01·· 8.84 

rreatment. x Stage. O.607KS 27.97 

•• • Slgnlfioant at 1 per out leftl 

5S • Noa Significant 



lable 6. Efteot ot po"tIl "platon 011 pulp/pMl ftt!o 
of tru.i'. at 41fteftllt ."ace. of ham." 

staa.. of ha.rYes' (day. 

ffta"ftt. 
!f!!r_I~!!'DI~. _______ 

Oft all 
70th 80th 90th .aa 
d&J' 4 .. 4&7 

~, ~threl 100 ppa ,.02 2.60 '.31 2.98 

f2 ~thNl 200 ppa 2.84 2.80 ,.11 2.92 

r , Wthrel 400 PPIIl 2.94 2.95 '.4' ,.11 

1'" 2. 4-D 2ppa ,.17 3.04 '.27 3.16 

r 5 2. 4-D 4ppll '.00 3.11 ,.21 '.1' 
T 6 2. 4-D 10 Ppla ,.19 ,.,1 '.50 ,." 
'1 7 NU SOppa 3.01 '.57 '.44 '.'4 

Te BAA 100 PPI 3.34 4.00 '.99 '.7e-
rg BAA 200 ppm ,.24 '.49 ,.68 '.47 
1,0 Control '.19 ,.60 ,.29 ,.36 
~~-~----.-.------ ... --------.--.-------------------... -... -. 

Meu 

l'reataeJlt 
staa •• ot haJmtst 
'lre.t.Jlt x stage • 

,.09 ,.25 

IW· 
11."-
15.88*-
2.21 

.. • 8ipitlcaJl' at 1 ,.. oat le'nl 

- • Signifioant at , pe~ 0 .... 1 ... 1 

'.42 



mntur1 t1 as aaaine't '.25 on 80th day harn.t a.ad 3.09 I 

70th daY' harftst. The overall. ertect or treatlllente 

summed over the stacea ot barYe.t show that tbe pulp 

to peel ratio waa 81gD1tioantl1 hlaDer for tbe treat

ment 'la (rfAA 100 PpaI) whioh W&II '.78 as agawt ,." 

In the o .. e of oontrol. !bt efteot. ot Tg ('.47). T7 

<:~.'4) and 'r, (,.,,) were on par with tile oontrol. All 

other treatment. l."esul. ted In a reductlon of pulp/PMl 

ra tio than the oontrol. 

2.2 OU&ttICAL OHATtAC'.rSRS 

2.2.1 ':':otal. ~loluble ~olldll 

'2here waa significant differeno. UloDl 

the treatment. In the r.s.J. oontent of the fruit •• 

The ripened fruits ot 70th ~ harYeat (10 d8¥8 after 

growth regulator appllciit10n) showed that all thllt treat

ment. signIficantly Incre ... 4 the rS3 oon'-nt ot fr~I' •• 

i:he raaxllllllll 'rss content of 33.27 per cent wae reooded 

b1 T, (Bthrel 400 ppm) followe4 b7 Ta (3'.2 per cent). 

Tg ('2.75~). 12 (31.47~). T, (,1.07%) aDd f5 ()O.81~) 

a. coapared to the control of 25.6 per oent (lable 7). 

'lhe ripened fruit" ot 80th da7 aact 90th 4q b.a:nee •• 

aleo .howed that the ettaot. ot tzrea .. nte r,. T2 and 19 



we" 81plfioaatq _pert~r thall all o~ ... treatments 

in respeot ot laS Goatent (Table 7). The effect due 

to d1fterent etac •• ot bargeet on rss content waa Dot 

8ilJlJticant therel»7 show1J1g an 1llpZ'0T8ment 1n qual! t7 

ot earlier barts.ta. The overall ettect of treatments 

ehowed that'!', bad aipitloantll nper!or meaD l'3S 

oontent of '3.8 per ceat WI aga1nat 29.31 per oent 

61} 

of the control. fbi etteots ot ffAA 200 ppm (.r9-32. 71~) 

and ~thNl 200 ppm (30.62%) were on par with the tree-t

unt 1',. fhe tre8.eat. 1'6 (~.62~). £7 (29.8/) t 1'8 

(29.~) I " (29."")' l. (29. 36~) recorded hIgher TSS 

tban the oOlltrol (!able 7). 

the total. sugar content of the fN.i .. 

11l0re ... 4 8ign1tlaantly due to the trentments (ruble a). 
'rhe ripened fruits ot 70th d8.7 haneet showed highel' 

total 8ugar content on an average ot 19.03 per c~nt as 

compand to 80th day (15.96;k) and 90th day (15.0'~) 

haZ'ft8t~. /;11 the treattJents slBJ1j ficantly increased 

tbe total su~ar oontent of frul ta cf 70th day t.4rftst. 

1'be flU at 100 ppm (Ta) had maximum total suUar content 
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'table 7. Efteot ot SZ'O"th regula ton on the '2.3.5. oontent 
of fruit. 

Stages of harYest {d8J8 
!t.HLI!22!LDlL _____ 

!ftatment. 70th 80th 90th Oft1"'&l.l 

~ t;J da~ 
.ean 

(~ 

T 1 Ethrel 100 Ppill 22.9' 28.27 30.47 29.56 

T 
2 Ethrel 200 ppa ".47 ".67 29.7' ,1.62 

~ , EthNl 400 ppm '~.27 ".87 '4.27 ".80 
'!I 
44 2. 4-D 2ppa 30.40 28.47 29.20 29.36 

r5 2, 4-D 4 ppm 30.87 28.60 28.07 29.18 

T 6 2, 4-D 10 ppm 31.17 '0.5' XI.27 >0.62 

r7 NAA 50 ppal 30.1' 28.87 30.40 29.80 

:fa ~AA 100 ppm ".20 28." 27.87 29.80 

T 
9 

llAA 200 ppa ,2.7' '1.5' ".87 '2.71 

r,O Control 25.60 30.67 31.67 29.31 

--~~-~~-.-------------~---~-----~-~~~~----------
MeaD '0.87 )0.28 

IDly 

treatment 9.4'** 

stag.. of barY ••• 1.04lfS 

rreatment x Stage 3.94* 

*. • S1sn1ticant at 1 per oent 1eye1 
• • Signifioant at 5 per oent 1eye1 

lfS • Ion S1cnlf1oant 

,0.58 

.9ll 
1.45 

0.80 

2.51 



Table 8. Ettect of po~ regulaton 011 total 8U8&1' 
conteltt of lila ... tnlta 

Stq •• of harnet (4&7a !,!!t.!!!!!!!Il ________ 
OftNll 

'h'eataaeDta 70th 80th 90th _aa 

~ 1~ t~ 
'l 1 Btb.zel 100 Ppa 20.96 17.,5 15.40 17.97 

T2 gthnl 200 ppm 19.28 15.S9 15.42 16.89 

'r, .tt:tbrel 400 Ppal 17.08 15.e, 15.29 16.3:i 

r 
4 2, 4-D 2 Ppil 18.45 16.81 14.49 16.58 

r 5 2, 4-D 4 ppm 20.11 18.14 15.25 17.8' 

't 6 2, 4-D 10 ppm 18.US 16.,7 15.10 16.78 
'1' NAA 50 PJIIl 17.96 18.:;0 15.08 11.18 47 

18 BAA 100 ppa 21.81 17.~8 15.63 18.47 

'r 9 NAA 200 ppII 19.52 16.49 14.68 16.89 

,r,O Control 15.97 15.94 ".96 15.29 

------~ .. ---------.----. -----_ .. ----.. -..-.-.. ~-----~ ............. ---.. 
MeaD 19.08 15._ 15.0' 

TN."D1iII 

Stac.. of barYe.' 

lNa_ent x at .... of 
harveet 

Z Dl.. 

12.86** 

212 • .,,*· 
4.06** 

** • Significant at 1 p.~ oellt 1 ... 1 

• • Slgnifioant at 5 ,.~ OeDt 1 ... 1 

0.71 

0.)9 

1.22 

fl2 



of 21.81~ followed ~ T, (20.96~), !S (20.11%), 19 

(19.5~), l2 (19.2~) .. &lalD8~ the oontrol (15.91~). 

A subsequent redu.otloa 1n the total 8\&gar oonteat aa 

days pass by waa notioed tor truita of BOth day aDd 

90th 4&7 ba.rYeste .. OOIIpared to 70~h day hamated 

£)3 

!rui t8. The trui te banes'ed 20 48.,JS atter growth 

regulator applioation ehowed that treatments T7 (18.5~), 

15 (18.14~), Te (1a.98~) aDd 1, (17.55~) bad signifloantl, 

8uper1or total SUS" conteat tbaD T
'0 

(15.94~), the 

efleote be1ng on par wi th eaoh other. In the 0 ... of 

90th day barnst, all treatments aboved 8ign1tio&l'lt17 

higher total eua&r oontent than oontrol, tbe 1laxJ._. 

baina for 18 (15.6'~) followed b.1 T2 (15.42%) as &gainat 

the control (1,.96_). 

All the treatment. tried had sign1t1cant 

efteote on the reducing sugar content of fruita. lbe 

signlfioantly higher reduoing 8ugar oontent were reoorded 

by tbe tNits at 70th day harftet (mean 17 .94J~') aa oom

pared to 80th d., (16.24~) and 90th d~ (1).85~) barYe.ted 

frui te a.a snown. in the 'table 9 • 

iUDODg the fruita harvested 10 days after ~rowth 



fable 9. att.c' of IJ'OWth z-esulator ""."n'. 011 'he 
ft4\l81a& ..... GOa'.Dt of INt_ 

Stages of harYe., (4.,. !f!!E_I!I!!!IIl._. _____ 
Oftrall 

'rftatmeat. 70th 80th 90th .e_ 

t~ ~ m 
r1 Bthre1 100 Ppil 20.52 15.03 13.78 16.44 

'l2 .i'hnl 200 's- 18.85 15.6, 14.70 16.'9 
'It JithNl 400 '))II ".58 15.17 14.56 15.44 ., 
r 4 2, 4-D 2P18 16.89 16.26 13.16 15.44 

T, 2, 4-D 4 Ppil 19.76 11.80 13.42 16.99 

'1 6 2. 4-D 10,pa 11.78 15.62 14.29 15.90 

17 NAA 50 ppII 15.8' 18.27 13.&' 15.98 

r 8 xu 100 ppIl 21.16 17.19 14." 17.88 

1 9 lfAA 200 ppa 17.49 16.16 ".26 15.64 

':,0 Control 14.17 14.67 13.22 14.02 

---------------- ,_-_-.---..... ---_._ .. _--------------------Me .. 11.94 ".24 

'-'naiuD' 

Stace. of barYe., 
1'"."'0' z .tapa of 

h ..... t 6.81·· 

•• • 31&n1t1o&l1' a' 1 per oellt 1eft1 

".85 

0.86 

0.47 



regulato~ applioation the bigbeet reduoing sugar 

content was reoord" "7 '1'8 (21.56~) followed by' r, 
(20.52~) as ooap&red to tbl oontrol (14.17%). All 

the other treatrlenb exoept T7 were 81gnifioant17 

higher In reduc1ng eulu content. In the oae8 ot 

80th day ba..rnat T7 had maximum ftduolng sugaJ' oon

tent ot 18.27 per cent whloh was on par with l,(17.a,,) 

and 'ra< 17. 79~) as oompa:red to oont1'01 with 14.67 p. 

cent. lhe 90th day barYeet al80 showed that all the 

treatment. ezoept 14 bad algD1tloan'll hlgbe~ reduct .. 

sugar oontent, the nishest be1n& 14.7;' "oorded b7£2. 

the efteote ot r, (14.56~). 1a (14.'1~). r6 (14.29~) 

r7 (1'.8'~), 1, (1'.78~), f5 (1'.42~) and Tg (1'.26~) 

were on par wtth ':2. 

The Don-:nduo1ftl 81lIar content 0 t 

tzreated tnl ts at var.rina stac.a of barns' showed 

si gill fioaat 41 nerenoe ('rattle 10). AlaoDC tbe 70th 

fiS 

day narnated tnated tni ts, tbe '7 bad maztana (2.1'~) 

non reduolng 8ugar a8 compared to the 10weat 0.,,;<, 

reoorded bY' !s. rbe trul t8 ot 80th drq barYest abowed 

that the 'treatment 1', re.w. teet In high nO"'1'84uo1n& 



Table 10. .tteot ot powtJl "pla"" Oil DOD-red_lll1 
8UC&.r OOftt •• , of ripe trut t. 

'l'naaellta 

Sta&e. of ~.t (d.,. 
!'lIr_I~!!!DIl _____ ••• Oy.rall 
10th 80th 90th mean 

?~ t~ t~ 

T 1 lCthftl 100 ppm 0.~2 2.55 1.66 1.50 

T2 Eth_l 200 ppa 0.'9 0.47 1.59 0.82 

·r , Btbftl 400 ppm 1.24 0.644- 0.7. 0.88 
... f. 2, 4-D 2ppll 1.58 0.538 1.29 1.1. 

'1, 2, 4-D .. ppa 0." 0."" 1.8' 0.84 

'1, 2, 4-D 10 Ppil 1.07 0.739 0.00 0.87 

'17 I'AA 50 PPIl 2.1, 0.2, 1.25 1.20 

fa XAA 100 PJIII 0.306 0.19 1.'8 0.6, 

'19 I" 200 ppa 2.06 0.,. 1.42 1.27 

!'0 Oontrol 1.79 1.24 0.74 1 .• 26 

fib 

~~-~~~-----------~-~------~-~~~~~-~~--~~-~-~----.. 
Mean 1.12 1.29 1.27 

m 

~.:t, .Jm.. 
'rftatMllt N8 

Stac.. of barnet 5.91·· 0." 
rreat .. nt x .t.... of 

barYest '.77** 1.02 

•• • S1g.aJtloant at 1 per o •• t 1 ... 1 

.8 • Ion SiID111caat 



8ugar ot 2.55 per oea' .. ac&1I18' 0.19 per oent 

reoorded "7 :ra , be!ac tbe lowst. 'lh. 90th day 

barYe.t showed tbat T, oontaiDed aore non reduolng 

sugar of 1.66~ as compared to 0.7. per oent ot 

oontrol. 

2.2.' Acldlt7 

rn. acidity ot the treated fruitS 

were higbest for those frw. ts barYestad at lull matu

rity with mean acidity o.'1'~ followed bY 80th da7 

(O.296~) and 70th d~ harvested fruits (O.242~) 

(fable 11). 

The overall ettect ot treatment. showed that 

'r') (NAA 200 ppm) inoreased acldlty ot truits to J.,15 

per cent aa oolRp&ftd to 0.287" in the oue ot control. 

The treat •• ntr2, '51 T6, '111 '1'., fa and '17 weN 011 

par In their etteot. with l,o' tbe acid con'-nt bllna 

O.289~. 0.285". 0.282". 0.2801', O.280/~. O.276~. O.274'i~ 

and 0.287% respeoti .. ly. 

the bZ'ix/aold ratio ot tbe treated trul ts 

barYe.ted at various .tage. of ma~ity Yarled slgn!

tloantl7. The trul te barnat.d 10 day. &tter ~rowth 

fi7 
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!able 11. clttect of powth regUla.tors on acidity ot the 
frt11ts 

stages of harvest (d.,. 
!'!!£_1~22!'eil ________ 

o.erall 
rftatment. 70th 80th 90th lieu 

1~ 1~ 1~ 

'r 1 llthNl 100 ppm 0.267 0.26, 0.,,0 0.280 

'f 2 ithrel 200 Pta 0.256 0.262 0.352 0.289 

r , ithnl 400 ppm 0.238 0.246 0."9 0.267 

l4 2. 4-D 2 ppm 0.256 0.287 0.298 0.280 

'l 5 2, 4-D 4,,. 0.2'9 0.309 0.308 0.285 

1, 2, 4-D 10 ppm 0.245 O.~1 0.299 0.282 

1f7 BAA 50 ppm 0.227 0.288 ').305 0.274 

T 8 BAA 100 ppIl 0.221 0.'28 0.280 OQ216 

1'9 RAJ. 200 ppm 0.216 0.'55 ().'75 0."; 
1',0 Control 0.254 0.324 0.282 0.287 

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

Mean 0.242 0.296 0.3'3 

I V!lM £.i! 
J1ftatlDent 13.60** 0.00876 0.01151 

Stage. of harvest '73.9** 0.00"9 0.00814 

~atment x _tage. of 
harvest 24.88** 0.01641 0.02156 

** • S11Jl1tioant at 1 per oeDt 1 ... 1 



rable 12. Effect ot growth regulator. on br1x/ao1d ratio 
of tru,i. 

Siag •• of barye.t (d.,. 
!tt!£_!!!22~!9L _______ 

Oftall 
70th 80th 90th mean 
dq dq d&,J 

• u 

I, Ethrel 100 ppa 113.289 115.'" 102.852 110.485 

T 2 Ethrel 200 Ppla 123.470 128.699 84.524 112.230 

1', .c:threl 400 ppm "~.621 137.286 10'1."8 12U.075 

'f4 2, 4-D 2ppal 119.152 9~.426 9l:J.178 10,.585 

!5 2, 4-;) 4ppra 129.'''' 92.658 91.092 104.368 

1 6 2, 4-D 10 ppm 127.590 101.747 101.100 110.146 

'17 BAA 50 ppm '32.759 100.'74 99.908 111.01' 

'l 8 lfAA 100 ppm 151.32' 86.87' 9<).722 112.63~ 

r 9 
BAA 200 ppm 151.082 89.052 90.70 110.278 

'2 10 Control 99.923 94.218 112.,24 102.155 

128.758 104.56 98.77 

1.NI! CD -
r..atment 10.'0*· 6.09 

sMa.. 174.60** '.;54 
!~atment within s\a&e. 16.19** 10.55 

.* e Signitioant at 1 per ce.t 1 ... 1 



regulator appllca'loa bad oa an average higbti8t Br~ 

acid ratio (128.76) while it deore ... d to 104.56 at 

80th da1 harvest aDd 98.77 tor 90th drq hane.ted 

tni t8. The .'ace8 of lIl.tun t, "nua treat_Dt 

interaction were al8 •• 1gaifioaDt. Among the fruits 

barYested on 70th d~ ~9 (151.08) and 18 (151.32) had 

signiflcantl;y superior Brix/acld ratio than all 0 th.er 

treatments. 'fhe treatments '~7 (139.76), f, (1,2.62), 

'~5 (129.,2),:r6 (127.59), T2 (12'.47), ·r. (119.15) and 

T, ("'.29) were alao superior thaa the control 99.22. 

'llh. tru1 t. harve8ted 20 days atter growth regul &tor 

applioation showed tbat T3 had '37.29 Brtx/acid ratio, 

and fa 128.7, both being signiflcantl, hi,her tban T
'0 

(94.22). Among the t"lte han-eeted a.t ~Otb day, aU 

the traita receiving growth regulator tNata.nt snoved 

a 8ignificant reduction in Brix/acid ratio as compared 

to tbe control (112.,,). 

!be overall etteot of treat1lents shoved that the 

higheat brlx/aoid ratio waa produced by the treatment 

T, (8threl 400 ppm) with the ratio 128.075 as &gainet 

102.16 of the control. 

,. OOMPARATIVE STUDY OF DIFF&R3Nl SrORAG~ Mb~HODS 

The truita remain hard green for long under 

T, (Polythene ooyer + Dbl04) and it took 17 day. to 



attain tbe yellow rip. stage with desirable eatina 

qualities, as compared to 9 - 11 da,a under r2 (.ealed 

polythene coyer). 5 - 7 days UDder r, (open storage) 

and , days un4ert. ( .. oke house ripeningH Table 13. 

:"1g. 5) • 

:rhe ripened tru.l t8 maintained tbe eatable (lU&

lities for 5 days under treatment r, and r4 while it 

was only 3 da,8 and 2 d81s under 11 and T2 respectively 

(Tatle 13). 

rbe post cltmacterl0 degradation of the fruita 

was quick under tnataaent 'f1 aad T2 where it took only 

2 day. trom pnviolUJ stage for oomplete rotting of the 

frui to. Blackening ot the skin without aD7 rotting Wat! 

noticed for fruita under " aDd !. within 2 d.,s atter 

ripening. The total nwaber of days taken from harves' 

to rotting was 21 days under T1,15 days under T2, 13 

days and 9 days under T, and 1" reapectivel,.. 

l'he change. in chem1cal CODati tuents during 

ripening ot the frui t8 kept in various storage c oneii

tiona were studied and tbe results are presented in 

table 14 to 18. 

3.1 fotal Soluble Solids 

rhe eftects ottreatments on rss content 
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!able 1'. .ltfe.' of storage treataeat. on r1peD1D& of a',," fruits 1Il "DallA 
crt' • Renclran 

Itwnber or day_ taken to reach 1011011118& stage. of rlpeJl1D& 

Po17thene oOftr • DIDO .. 

Po17thene OOWl!" 

SIlo_ U\1.M .1peal.. & 

opeD .·nee 

-----~~~- .-.--.. ----~-~------~~~~-------.. -----.-----
Green to 
peeDiah 
1ltUOW 

11 

5 

, 
1 - 1.5 

GNeDiah 
7eUow to 
,..11ow1sh 
greeD 

13 

7 - 9 

... - 5 

2 

YeUow 

17 

9 - 11 

5 - 1 

, 

YeUow 
w1t1l blaok 
.pota 

19 

" 
:3 - 11 

1 

21 

'5 

13 

9 



of the IrQi'. were si8nitloant. At the eatable ripe 

etage. iDelioated _ the ,-Uow oolour of fru1 te, the 

fruits stored in open (Treat_Dt 3) con~ln.d highest 

amount of br1x (31.6%) followed by rnatment 2 (".2~'). 

and 'rrea'tMnt 1 (29.60%). ille lowest value tor ,l,~;]J . 
wae shown by ttnat1aent 4 ( .. ote boue ripening and 

ator1q 1n ope.) with 29.00'%. 

'rhe poet climacterio deterioration ot tru.l ts. 
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as ey1denoed b7 the reduction in TS3 oontent at yellow 

spot Stag8 was signifioant at 0.5% le •• l under treatments 

r , and ?2' rss oontent being 21 aDd 24.~ respeotively. 

'lhe fft! te u4e .. t,reatment 'I', .howed a slight reduotion 

in fSS oonteat at this 8\as8 ()o.4~) while the fruits 

under 1. actually aboVt!a _&&re inGrease 1n '['55 conteat 

to ".2~. rhereafter at rottiDI 8tage, both r, aDd T4 

fru1ta also .howed the rapid redllotion in .rSS oontent. 

Ditferential ohange. in carbohydrate content 

ot trv.i ts were noticed during ripening ot trut ts under 

difterent methods ot storage (rable.., 15 & 16). 

rhe effect of treatments on starch hydrolysis 



lable 14.:.3.3. of baDADa fru1ta (ey. NeDdran) at var,y1ng _taaea of r1peDil1l W'lder 
d1fferent storage t~ataen'-

staae. ot r1penJ.J»a 
-. .. ---- .. --.---~------.------- -------. ... --,......-_......-. .. -.. .... ---
G~ll to GNeDish Jel- tellow Oft. ripe 

s'o~. ~.'--llt. cneD1- low to ,JeUow- Yellow w1 tit. blaot w1 th att-
yellow 1.h greea spot. 1ac/blae'" 

11M 

f1 Po17tbeM 00 .... + DID04 24.20 27.60 29.60 21.0 24.20 

1'2 Pol7the. GOftZ' 2'.80 26.20 ".20 24.80 11.60 

1'3 Opea atoaae 22.80 28.40 31.60 30.40 28.80 

!4 SIlo_ bo .. rlpenSna 
&; OpeD .t:orage 24.80 27.40 29.00 31.20 21.00 

~------------------~------------~~------.. --~---~-----.--~---.--... ------.---
P va1_ 
Oll 

• • S1ga!t1oant at 5 per oent 1 ... 1 

_. • S1gnl ticaat at 1 per oent 1eft1 

NS • Non SignIfIcant 

12.71·· 
4.06 

16.12-· 
3.56 
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:ralde 15. Stuch content of fruIta at yaryina stages ot ripenIng under difterent 
.~ras. treatment 

Stage. of ripenID& 
~~-~~~-------~~-~-----------~-~~--------~---

storage treatments GreeD to Gree.Ish ,.1- Yellow Oftr ripe 
greenIsh low to yellow- Yellow with bla-with rott-
yellow ieh green ck 8pote 1zl&!blace-

111M 

r , Polythell8 cO"ftr + 1:MnO .. 22.49 20.7' 16.89 10.05 4." 

:f2 Poly-thea. cowr 25.95 20.5' 16.12 12.00 4.10 

T, OpeD 8torage 29.15 20.51 11.02 10.22 7.23 

r Saoke h01l88 ripen1 • .. &: OpeD atoraa. 28.16 20.57 14.76 11.90 2.:58 

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

.. Significant at 5 per ceDt 1 ..... 1 

.... Sipificaat at 1 per oent 1 ... 1 

Ns- JfoJl S1gD.1f1caat 

0.07 

IS 

26.66*· 0.61 57.94* 
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was 8ign1fiolUlt (fable 15). H74ro1.1ai8 of starch 

inw simpler 8\&&U'8 wu rapid on ripeniftg of fruita 

under tbe trea'tllente 'l, and '14• Il'he hydrolyeis wsa 

delayed under r, aDd T2 cond1t1oJl8, resulting in Blow 

.rate of rIpening of the f1"\li t8. 

The total sugar oontent of ripe fruit. 

7; 

under d1fterent atorage treatments d1ftered 8ign1f10antll. 

A rapid increase in total augar content was not1o_d in 

r, and r4 , but tbe 1noreaee V&8 at a .10w rate oulT under 

1', and. r2 • At 7_11ow r1~ to yellow with blaok apot 

stage, when the hU1 t. were hayi ... opt1lNa .. table 

quali ties, the total. suear oontent ranged troll 18.44 

to 18.84 per oeDt 1U1d.er r,. 'I'he ohaD&_ was troll 14.7' 

to 18.49 per oent 1n 1'4' but 11Ilder r , aJl41!2 a zreduetioD 

from 11.45 to 9.95 1D4 ".26 to 12.02 was notio8d. lbe 

total. 8ugar oontent turtbe r 1Do1"8 •• e4 to 19. 1 ;': Wldel' 'r 4 

when tbe frut te hact 10at their appearance due to shriak

ing and blackeniDg of akin, vhl1e 1, showed a reduction 

to 7.71~~T2 to 12.22~ and 1, to 15.53 per cent respecti

vely. 

3.2.3 nedua1n& 8UiaJ!'8 

I'he etteot ot tNa"nts on the reduoln.g 



sugar content waa sIgnificant. 1'he reducing 8ugar 

content was max~ for fruits at yellow with black 

spot stage tor all trea.tment. exoept for T, • rhe 

reclucing sugar content was maxlmUlll tor 'r, 68.76) 

followed by !. (15.77~)Q~~2 (11.19~) at tbis atage, 

while it was only 9.7'~ tor T, at this stage ae 

oompared to 11.'~ at yellow ripe stage. On advanoe

ment of rIpening be,ond yellow w1 th bluek spot stage 

the fruita under all treatments except 2 •• howed a re

duotion ill re4uoiDi 8ugar content 'dhereaa '14 fruits 

showed an 100"aa8 troll 15.77% to 18.75/'. 

At eatable ripe st&5e the non-reduoiDi 

sugar content ot trW.to unJer difteNnt storage cond1-

t10na yaried sigaJfioantly. 1he non-reducing ougar 

oontent was highest tor '12 (3.S'~). followed 01' -r'3 

(1.87%), 1. (O.54~) and ~, (O.'17~) respectively. 

Ohanaes in uid content of tile t'rui til 

followed a similar tNnd under di treren t storuae oondi

tiODS. Acldtty inoreased (Table 17) as the r1penln& 

progftesed and reached a peak at tbe eatable ripe 8t&68. 

7 ; 
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Table 17. Act14 oontent In percentaae of tru.1 ta at varying stage. of r1penlag UDd •• 
41fterent a.orage treatMnte 

stap. of rlpen1.D& ~~~ _____ ~~ ___ r _____ •• _~_. ___ ~~_~~~ _______ ~ 

Storac- ~ataeDt. GRell to Greenleh teUow Oftr nc 
~Uov to with tala- w1 th 1"0 '1111 peen1eh ,allowlel& Yellow ok spo'- blaokealJ1& ,allow greeD 

f, Polytb ... CoYer + INDO. 0.078 0.3'6 0.542 0."5 0 

r 2 ,llolytbene cOftr 0.094- 0.:509 0.538 0.366 0."0 

" Open stonp 0.080 0.305 0.489 0.30 0.21' 

'. SIlo_ hou .. r1penaa a: 
0.086 opera storap 0.,27 0.424 0.'" 0.268 

, YBltae 2.-" 12.7· 2,.18** 1.42 41.'.-
CD 0.0124 0.0317 0.0318 0.832 0.0064-

• • Slgnltloa.nt at 5 per oent level 
** • Slgnltlo&Dt at 1 per cent level 



At "he eatable rJ.pe etage tbe aoldiV wae aaxIUl\11l 

of O.542~ uader 1, tollowed by 0.538. 0.489 and O.424~ 

under r2• f, aad T" respeotively. On further ripenina 

the acidit, deore_4 and at rotting .,a,,38 acidi ty was 

zero Wlde,r ~"at"Dt 1'1 aa oOlipared to o. 31%. O.216~' 

3nd O.268~ for T2,!, aDd 14 reepeotively. 

so 

Vitamin C oontent ot the fruits showed. 

slight increase during early S~.8 of ripening and 

deoreased thereafter as ripeDing progressed. At eatable 

ripe stage ascorbic acid content was maximum ot 15., mal 
100 g under r, followed by 14.04 mg under X2' 1'.09 mg/ 

100 81 under '1', and 7.7' l&ig under 14• rhe oxidation of 

aaoorbic ac1d was slow under polytbe.rae cover (·~2) and 

amoke houae ripening (T.) treatments, and wus stable 

under over ripe stases (Table 18). 

4. ~it~pgCl OF FU~'mIOIDAL l·RgATMi~.h"S ON CCtTl':Ww"ING 

AifNIRAOliOS,r:; DISZASA O~i' BANAIUS 

'!'he re81ll t8 ot the tungloI4al studies for c antrol

lIng anth1"8Onos. disease of ballB_ sbowed that all the 

treatment. re.ul ted in 8Ignltlc8I1t reduction in the disease 

in01dence as oompared to the oontrol. i'he disease 1nteJlEJ.1ty 

ae ey14enced by the spread ot black spots on the akin ot 



lable 18. Ascorbic acid conteDt (mg/10U g) of fruits at different stages of ripening 
under different storage oondltlone 

!1 

T2 

!3 

1'4 

Stages of ripeniDS 
-------~--~~~~~~~~-~--~~~--.---~~~--~--~-~~~~~ 
Green to Gftenlab .ve1- Y8llow Oyer ripe 

storage treatments gftell1ah low to 7e110.- Yellow with bla-wlth rott-

r. l1OW 
rac!100g) 

lah greea 
(tta/100S) 

Pol7t_. co.,.r + !'MIlO. 19.78 20.01 

l:'olytheDe cover 18.61 20.11 

OpeD atorap 19.56 20.11 

SIIoke houae r1penlq 
Ie opa atoJ.lll&e 1;~.61 ".69 

p Y&lue 1.24 24.27*· 
CD l~S 2.018 

.. • Signifioant at 5 per cent level 

... • Significant at 1 per cent 18Ye1 

NS • Non Si&nItlcaIlt 

0!cit0ta ., black.nlna 
(mg/100g) ( 100.) l1li100 C) 

".09 5.01 0.75 

14.04 7.25 8.1, 

15.59 11.01 00 

1.74 7.25 8.81 

21.55*· 19.82- 58.55** 
2.20 1.197 1.846 
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f1'v.1u was .lcattl .. tl" lntluaoed b7 the atoraae 

t:rea "D~. !be utilftonoa. 41 •• 811. V88 l.aet ln the 

po17the. baa + lJIao •• torace _thod tollow.4 IV' 

pol,ythe .. baC &lOM. ~. fruita reoely1ng ... t"at-

.. nt had th. maxi... lat.otlon whll. the ino14eDOe waa 

1IOre than tb. to ... &- aM l •••• r thaD the latt.r In 0". 

ot op.n storage (fan. 19). On 8th da7 atter storace. 

the trui ts UD4er _b b'eataent 4 .... elop.4 50 .. 6~ 

area ot the tn1 t vi til blaot spots vhile trul t. und.r 

pol"ih.. bel + 1MIlO. ahowe4 oAl" 10 .. 2~. At .atabl. 

ripe -tag. the tNlt. utter po17then. ooftr + DIDO" 

tDt.ottOIl .xteacted \lp'to 30 - .~ of the area ... oOllptlnd 

to 50 - 60" 1Jl the ._n '"a"nt, 40 - 50~ ln ope. 

storap and 30 - ,~ 1D po17th ... bap. But OD adftDOe

Hftt ot r1pealac. the tntt. Noelylng aaote UeatMnt 

and OpeD aton4 0_ allowed rap14 4 • .,.10paent ot the 

spota &1'14 wltb.t.Jt .. other' to 4 da3e lIOn than go; ot 

the area was late.t.d. ae reault. alao showed that 

there ls no .1gnttlo .. ' 41ft.renc. ln tbe 41 •• aee 

tnte.tton du. to .arlo .... tbot. of taDcloldal treat.ent 

th.re~ ahowlac equal .tt .. tl ........ vlth all the oh •• 10&1s 

trl.d and dlft.reDt •• thod. ot applloatloD. ~h1. lD41-

oatea that a1J7 one ot tb. ohtUoal. (uthraool at 0.05% 

or 0.1", B&YJ.stln 500 PPII or 1000 Ppill !hlrt •• 0.1. or 



O.2~ in 'the oD17 0 __ tIl04 of applioation (ap1"l9ill& 

or dlpplng) Oall be etfeotl •• 1.1 118 •• 'to "dUM the 

IDCI4.no. of the Infection wIthout l.,a1rIng the 

qualIty &114 appearance. Aaong tbe f1mIIo14 •• it.81t, 

BaYietln at 1000 pplt giY8n ae pre-harnat sPJ.'aiY and 

poat harnst dlp together 88ft aaxl_ oontrol, toll ow., 
by 1'hIr14e at 0.1 per cent. 
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DISOUSSION 

'rile l8eulte ot tbe stu.dy on the growth and 

d.yelopaent ot tbe tlngera, tbe efteot of growth 

regulators on tbe qu.allt,y ot trutts, comparative 

study ot different storage treatments ,~d the study 

ot different tungicital treatments for oontrolling 

anthracnose d18ease of banana cy. Nendran grown under 

ralnted ocndltloll8 are diaoueee4 below. 

1. STUDIES ON GHOI1''L'H AUl> D&VELOPM,,;Nl OF ~RU II' 

rbe studl •• on the development of banana 

86 

flD8eN cy. Nendran from sbooting to matw:-l t7 ban 

shown tbat the growth ot fruit. by way of Inorease4 

length, gl rth, welght and volUM of tru! t8 oontlnued 

till tbe trul t atta1Md tull _tvl., on the ~tll day 

(y148 Fig. 1 &; Pig. 2). The maximum lnol'8&8e In thee. 

parameters was during the tlrst ,;0 days whloh acoounted 

for abou.t ,1.9 per oent lnore ... in tbe ca.e of length, 

67.7 per oeDt iDere .. e In tbe oaae ot girth, 65.32 

per oent In the caee ot weight aDd 69.2' per oent In 

tbe oa •• ot 'f'olwae. The second month (from 30 - 60 days) 

aooount.d for an Inore .. e ot '1.18 per cent In tbe ease 

of length, 24.34 per cent In the case of girth, 27.05 



o. nd 
per oent ln ,be o .. e ot welsht 2'.4' per oent In 

I"-

the oaB8 of wlU8e. fn. lncrease In fJI'OWth wae 

le.8 tbaa 10 per oent In the oue ot last OM 1Ionth. 

The .pect flo iraYl t7 ot ,he flUi t wu 0.76 

at shooting which ll"8dually 1_1'8 ... 4 as tbe trul t 

matured and reaohed a "alue ot one at 60th 4&.1 or 

after 60 day8. then remained 110ft or le88 coutant 

tbtlreatter showing •• 1m1lar rate of increase in weight 

and volume of tbe finit!n. At full maturi t1 the speoi

fio gravity reduced to 1.01. 

S1al1ar studl.. hay. been oonducted by .e .. ral 

workers (Baily 1912; Barnell aDd Buftell 1945; Gore 

19141 Loe.eoke 1958; Lulla and Johu 195,; Lodh 

.!.1 .!l •• 1971) and tbe reeul ts of the present 8tu47 1. 

also ln oontini t1 with earlier works. tbat the growth 

of banana tinger. contlnues rro. sbooting to tull 

matUZ'it1. The results ot the present stuq ""&le4 

tbat in the oa88 of ralnted "NeD4ran" planted durll1& 

April l&.t week, the bunch e.ergenoe took place In late 

NOVftlber durlng whioh period th ... wae no rain 1n this 

part of lerala. l'he normal fruit growth take. plaoe 

during early days making Wle at the ayal1able naoieture 

in the soil. 'rhe low rate ot increase in growth after 



60 d~ ... y be d_ to tbe lowaoi.tuft .tatus in thl 

eol1 or due to the nahal growth pbenomena. lb.e 

hiiber growth rat. duriaa the fir8t 60 days indioate 

tbat tbe water aDd IN"'i_t suPpl7 should be optl ... 

durlng tbl. period tatllng whloh the growth ot tbe 

trult 1. 11tel, to __ aft.o_4. 

Pulp to peel ratio wae aore or le88 CODstant 

(0.,2 - o. ,,) upto ,0 da,. atter • .bootlng and increaee4 

thereatter to 1.24 bJ 60 da,. aDd 1.84 at tv.l.lIlQtur1V. 

'fbe pft.ent stud7 wae ln &8J.'MIl8llt wi th that ot Loft .. oke 

(1950); Bunell (1941 a); BarDell (194'). 'fbl. 1. 

natu1'&l. beoaU.8 ot the faot that dUring the firet manta 

after ahootlng the growth of peel and pulp wae more or 

le •• unltom, but theNalter, the oarbohydrate accumula

tlon ot the pulp continued ~t a rapid rate result!n. 

in a ob&nae ln pulp to ,.e1 ratio from 0.32 to 1.84 at 

t\lll aaturlty. 1'he cha.e In spe01fio gravlt1' ot the 

tNl t trom 0.76 at .hootlng to 1.02 at elgbty days alao 

oontlnaa tbe dep081 tlon of 417 aratter wi thin trul t w lth

out atteoting the Tolum. Muoh. The ohange in pulp to 

pe.l ratio oan be attributed to dlfferentlal rates ot 

dr.y matter aoouaulatlon In the pulp and the peel. :he 

4r.J matter content of the pulp ro •• trom 8.24 per ceDt 



10 4&711 atter ahootlDi to 42.05 per cent at full 

matur1ty as ooapand to the ohallge trom 7.92 to 13.6 

per oent onl7 1n the ca.. of peel. 

'lhe starch aoowaulatlon 1n the pulp ot tbe 

trui t8 oontinued UfttU full muturi t7 as 1 t ohanged 

from 1.'9 per cent at shooting to '2.01 per cent at 

full llaturlt7. The total sugar oontent was 0.5 per 

oent 10th da7 after shootlnc and 1t increased to 1.29 

per cent at full ID8tuit7. :rhe result. ot the pre8ent 

work ia in oonformi'7 wlth that of .e .. ral otbera 

(Leonard and Barnell 19'9j Bel ... l 19'2; Barnell 1940; 

Darnell 1941, 194', wally.!1 ~ •• 1969,t..odb.!1!l •• 

1971; S1ngh!.1!.l.. 1976; (1.nd 61ngh !l ~.. 1";'80;. 

'J!he aaoorbl0 aold content of developing fruita 

increased from 1.18 mg/100 g of fresh pulp at shooting 

to 18 11&1100 g at full maturlt7. The resul ts ot the 

present work i8 in agreement wi tIl the irregular pattern 

ot asoorbto aoid increase 1n the developing banana 

fru1ta reported b7 Lodh 11~. (1971). The acid!t, 

of the trut til continued to 1ncrease as 1 t rose tl'OlI 

0.04 per cent ten days atter shooting to 0.096 per oent 

at full maturlt7. l'he similar result was earlier reported 

by Lodh !.1.!l. (1971). 



:rhe tanll1n oOlltellt in the ,.el reduc.d troll 

40.48 per O.llt to 7.72 per cent at maturity. rbis 
or 

is ill acre .... nt with the worka Barnell and BarIlell 
.,,-

(1945) and CbakraY&1"thy (1957). 

Th. results Oil growth and de .. lopment atUdi.s 

alao indioat. that leD4raa oan be barYe8ted 70 days 

att.r shootiJIB and oan be ripened without loss in 

quality, IN'. there is a reduot1on in weight at the 

rate ot 5 , per truit it barYested on 70th day and 

2 g if harnsted on 80th dq. rhe 8~ ot harnat 

at full Il8turity 1e 90 4aya. Early barnet 18 helptul 

tor staggeriD& tbe harnst ill oaee of glut 1n tbe 

market 80 that the ~ult1yatoft will haft a better 

bargaining power. 

2. .8FF~Cr OF GRO.nU R6GU1ArORS ON~UA1IrY OF FRUI:r5 

9D 

All the growth regulatore tried oontributed 

signiticantly towarda growth of the !.rU1ts 1rrespect1Y. 

of stage of ban.at or concentration of ohealoal tri.d. 

The 1Dere ... 1n 1.llgth of frutta vas sign1f1oant at 5 

per O.llt l.vel in all the treatments. 'the lIuiawD 

av.rag. length of 25.78 oa waa recorded in tbe oaa. of 

2. 4--D at 4 PpIl; the attect ot Ethrel at 200 PPI! 



(25.39 em) was on par with 2, 4-D at 4 ppm. l'he 

average length ot fruita in the case ot control was 

only 21.9 om. The etteota ot treatments were not 

signiticantlY' different in.csae ot girth. ~\ll the 

treatment. alao re.lll te4 in an increased weignt of 

truita. rne fruita BarYeated at full maturity had 

8i~nitleant17 hlaDer meaawelght (176.69 ,) &II ooa

pared to that of 80th 4&7 (167.67 g) and 70th 4&7 

harveats (154.69 g). the etteot ot trea~enta waa 

eimllar under difterent stage. ot harnst, the maximum 

mean we1ght of fruita ot 191.8 g W~. brought about by 

the treatment 012. 4-D at 10 ppm. followed by 2, 4-f) 

at 4 ppm with 191.19 i a. against the control with 

132.75 g. Similar reault. of increased fruit size 

91 

and weight as a result ot growth regulator application 

bave bean reported by .everal workers (Clark and Kerne, 

1~421 ~~ana, 1959; na.,964; Tom! !!~ •• 1Y70: 

W... 1971 and 1I~. 1973). 

?be increase in length of tNi ta due to grow~ 

regulator applioation ~ be attributed to the ettect 

ot auxins in oell elongation (S1roar. 19?1). rhe in

ore ... 1n ",eight i. du.e to lIore aoOUilUlatlon ot dry 

matter in the trui ts aa J. t servea as a sink wi th more 

aux1n level. Being & Yesetatl •• parthonooarplc fruIt, 



tbe external applloatlon ot auxiD8 wl11 help to 

1DC" .. e the aala leyel 0 t the tN1 ts, ul tl" 'e17 

Noultlng In lION now ot water anel aooUlDUlation of 

dry matter. The reault showed that the net 71eld oan 
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be Increaee4 at Nl .aturi t,y .tace on an ayer8Ae by 

44.48 per oent b7 the .pplicatloa ot 2, 4-D at 10 ppm 

one month 1n adY8ll0e of .. turlt7. In etteot tbe appli

cation has ftault.4 ill aD 1RONase4 weight of 1.77 k& 

per bunoh of 35 tinaers. The 1nonaaed 'yIeld per 

heotare haying a plant population ot 2250 by the 

application of 2, 4-D wll1 be '.98 tODrI •• whioh accOW'lta 

an lncreaaed InoOlll of around ?s.5,800/- at the addi

tional expenditure ot onl7 ~.400/- per heotare. 

'Che various growth regulators trled hay. got 

algnit10aat influenoe on tbe pulp/p •• l ratio of tbe 

fruita. 'I'he pulp to p •• l ratl0 yarled signlfioantl, 

betw.en staae. of barnst aleo. l'he .ean pulp to peel 

ratio of rlp8Ded fruit. was hlshe.t ".42) at fUll 

maturity as against '.25 and 3.09 In tbe 0". ot 

harye.ts at t.a aad twellt, d~. for full aaturlt,. 

rhus, tbe Inonae. In pulp to peel ratio a8 the tr\l1 t 

adnne •• in aaturit,- raq b. due to more aoo_u1atlon ot 

dry matter In the pulp th... J.n the peel reeul tlft& J.a 



1Il0re weicht of pulp .. oompared to the peel. The 

etteot ot t.ftatmenta wu signJ.tloantl.1 higher in 

pulp/peel :ratio in oaee ot BAA application at 100 ppm 

('.78); while control fruita bad onl7 3.36 pulp/,.el 

ratio. acept tor di tlerent levels ot NU, al.l the 

other treatmenta nsulted in a nduction ot pulp to 

peel ratio as compared to the control. 'rile changes 

in pulp/peel ratio was eubjected to detailed studies 

by Barnell (194'>, Simmonds (1966), Lo ... oke (195u) 

and Stratton & Lee.eake (19"). Simmonds (1966) 

reported that the ria. in pulp/,.el ratio was clo.e17 

related to change in sugar conoentration in the tissues. 

He observed that the o_otic pressure of all parte 0 r 

the unripe banana bunch wsa aensibly constant and that 

ripening waa aoco.panied by tbe e.tablishment of an 

08motic gradieDt tencllD& to 0&1.1&18 the movement of 

water trom akin to pulp. rile red\lCtion in tile akill 

weight 1n the preaent atuq and cona.quent challie. 1.n 

the pulp/peel ratio .., be due to tbe above reaaona. 

The growth regulator treatment could aign1ticaatl,y 

influenoe the total eolubl. 80lida of the 1'rui ts. The 

ripened trut t8 ot 70tb d;q harYest (10 dar_ atter 

growth regulator applioation) showed that all ... 

treatments signifioantly inoreaaed the T.S.S. oontent 



ot the t1'\1i".. rlMt maxillwal'.S.S. oontent of 

".27 per oellt waa "oorded b1 l-;threl 400 ppm 

followed b7 NAA 50 ppm (". 21') J BAA 100 PJlI1 

('2.75~); Ethrel 200 ppm (".47~)J 2. 4-D 10 ppm 

(".077') aftd 2, 4-D 4 ppa (30.&.') .. oOilpared to the 

oontrol of 25.6 per oent. The t.S.S. content of 

treated fruit. at difterent stage., ot barYe.t did not 

show anr sisnlfloant variation; but the oontrol 

showed an inore .. e from 25.6~ at 70tb da7 harnet to 

29." per oent at 90th da, h&rY88t. Thus tbe quality 

ot the tni ta harv •• ted on 70th day Q(Ul be 1mproved 

by pre-harvest applicatIon ot growth regulators. 

similar resul ta have also been reported by ttzIz (~IIJ fQ.~Y 

(1975); Sadasivam and Muthuawamy (1972; 197') (Lt'\J 

Freiberg (1955). I'lletotal. and reduc1ng .ugar oontent 

ot the !ru1 t8 increaaed eig.nl!lolllDtly due to growth 

regulator applioation. 1he etfeot was more marked 

in truits of 70th da7 harYesi whioh .howed an a.,.1"&&' 

ot 19.08 per oent total. .uaan and. 17.94 per ceDt 

reduolna 8\1&ar. as oompared to 15.96 pu ceDi and 16.24 

per oent tor 80th da,J barYe.' aM 15.0' per cent and 

".85 per oent tor 90th da7 barYe.te respeoti?ely_ Tbe 

lnofta •• in total and reduciq augar oOD~ell~. duriDg 

70th clay ba:rYe.t (10 dqa atter gz-owth regulator applica

tion) ae oompared to 80th day harnet {20 days atter 



lrowtb "platol" applloation} and at full _turi t7 

(~ da78 athl" growth Raulator applioat10n) m8¥ De 

due to the b1oobealoal ob.aD&e. that were brougbt 

about b.r the pl .. t lrowtb "gulatore. The conyere10D 

of starch to susan v .. rapid duil'll the 1nitlal dqa 

ot applioation aid tbe .... vaa re4uoed graduall, 

(Vid. 1able 8 & 9). 

The ao141" ot the tru1ts was 1.8s tor 70th 

d&l' hanest (0.242") .. o01lp&red to 80th day (O.29~) 

and goth dq (0.31"') ham.ted tru.1ts. AmOAg the 

treatments BAA at 200 ppm lnore ... d the acldit¥ of 

truita to 0."5 per oeDt .. compared to 0.287% of the 

oontrol. In otbel" 0 .... exoept tor 8threl 200 PpIIl, 

the aoid1t7 waa lowel" thaa the oontro1. But it wa.. 

not .-.tl.tloal17 .lp1l1 .. t. Suh reduot1on In 

aoldl t7 due to growth regulator t"ateents was aleo 

notloed b7 Ve.ra and Dae (1971) and SbaDt (1975). 

The br1x/ao14 ratl0 of uae ,"ated trul t. 

harYe.'ed at .arloue etage. of .aturlt, .arled silD1-

tJ.oaat17. 'l'be trult. barnated 10 4&78 atter growth 

regulator app110ation bad on aa a._rage high .. , ariz/ 

ao14 ratl0 (128.76) wh1le 1t "4U08d to 104.76 tor 80th 

da7 and 98.77 tor 90th da,. hamets. This reduction was 



not due to lao" ... 4 elx content of 70th da,y har-

v •• ted tru1ta. but lt waa dlMt to hlgb aoid content 

shown by the 90th dq hU'ft.ted fru1ta. All the 

fruIts harYe.ted at full maturlt7 showed a reduction 

In br1x/acld ratio .. oompared to the control. ·~hla 

can be due to BD iJlOnued &oid content ot tn1 ttl 

resulted by growth reCUlator treatment In trulta of 

full ma turl t1 as oOlllp&red to tb. con trol tNI ts. 'rhe , 
overall effect ot treatments showed that the h1gheat 

brlx/aoid ratio waa resulted by truits rec.1vlns 

~threl 400 ppa (128.07) a8 against 102.16 ln oontrol. 

rbe resu! t i. ln apte ••• nt with the worke of Frelber, 

(1955); Blue and SUnJl80D (1956) I ;)adolpb and Goto 

(1960); Sudaalna aDd Muthl18W8ll7 (1972) aDd .... i. aDd 

,. COMPARA'llV ~ SfUDJ OF DIPFBRIUIT S:rOaAG~ l'R;~l'J>J)NrS 

1D tbe atuq oon41aoted to o01Dpare dlfterent 
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atorage methoda ot ___ • it waa t01&Dd that the tru,lts 

stond 1ft P017tbe- ... vith pot .. sl_ pel'llAQlana-. 

took 17 days to reaoh 1Ull ripeJl188 stage while only 

9 - 11 and 5 - 7 days vere requlnd in the o .. e ot 

polythene baga and open storage respectively. rhe 

period for ripeninl atter hanaat was only , days in 

the 04S8 of the OODIDOD _oke houa8 methoct. 
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lb. .... of MAl.. pol7th.. ooy.n for: aMII4-

Ina a~",. 11f. of ........ WU no ... 1I4.d b7 MalIIIn41 

and IUaawl (1968), Soot, .1111. (1971), !hapaon.!! ti.. 

( 1972), SOott (1975) aI'l4 1Ia.JEaallft. ad Ito (1979). 

Ap1hotri ... Raa (1971) oOllpare' the akin ooat1Dc 

wi ~ was aDd _klll& be.tllent tor: tIM ah.lf lite of 

_aa_ ou]. il yare 8Il4 tollD4 thai the _oking waa leas 

.ffiolent. Sooit !til. (1968); Scott (1975) reooa.eD

dad iransport ot baftaQa In sablent temperatures ualaa 

po17thene bags. He reported that af"r a period of 

fl - 18 days ,be fN1i8 remained 1n a hard green stag. 

where .. the non paok.d fruita ha4 r1pened whioh was 1D 

agre •• ent with the reeulta of pzea.ni study. ~o obtain 

a turtil.r: delay ill rlpeat_ of buana trw. ta Chlaaa 

(1970). SOoti !.!.!l. (19 70). Patl1 aDd Magar (1915) 

Noomm.n4e4 lnoluloll of etb7l.ll. abeorbent 1n .. 

pol.rthe. bal. to clel., ripellina ot baABnas du.r1D& 

8 t0rAie. Ohi... (1970) reponed that bZOll1naMd 

aotlYate4 olLJ.l'-oa aa4!MaO. Oil fA oe.:rrlazt of 81inezt 

.,..rwJ.oullt. or 8Otl ..... al_'_ 4ou"b1.d the etozoage 

lite of baa ... 1Jl .eale. pol7theM Mga. The long 

shel' lit. III 0 .. 8 of po1,-tbelle baa oonta!a1q IMaO ... 

waa due to t1le reduotion i. eth7le •• cODC8Iltratioa .. 

aUllea'e' b.1 Soott !1!l. (1971). 

!he rlpene4 fruita _1nta1ned eatable qual! tl •• 



for 5 d&,. ucler __ bOUM treatment and open 

8t C2&ge while It waa oal, , - 5 daye In caee of 

polTthene bIIlp with or without DIIlO.. HO'W4'ftl". 

wheD once the tnlt. we" rlpe_d fully. rotting 

takes plaoe "pi411 1n 2 daTa In oae. ot frQ1'. 

atored in pol1theM bap with or wlthout Dfao •• 

The ripenina waa Dot untto .. in the OpeD .wa .. 

and the fruit. blaoteaec1 iD 4 drqa reducine the 

good appearance. !be ..eked truit. al80 de.elope. 

blacaalag of the 8klB in ,~. fhe q1l101t rottlna 

in pol.7the. bap ..,. tie elu to h1&h CO2 oono_tnt-

10D aa 8lJ1&e.'e4 lt7 Patel • Mapr (1975). The dOD 

ho ... ripeDlng aael storins 1n opea can be adopted for 

obtaining edible (ru1i. tor tmmedia'. uae within, 

day. ot hamat. l'he tmaaaraMd h.74rocarbon8 pre.ea' 

In the 8!1Oke lndu.e tile tnl t to ripen qulotl7 by 

acoelerating _l0-0bea!oal ohange. reeultlng in rlpenlaa. 

!here was .lgAifloant difteranoe in quality 

between treatments. !be brlx content was highest 

under opea storage ('1.6:') followed by polythene baa 

.torap (".~), polytheae bag • 1Ha04 (29.6~) and 

.. oklD« (23 per cent). Th. T.S.S. content reduced 

rapldl, ln oaee of polTtbene ba.& wlth or wl1:bout Dfa04 
8ftCl 81ldden ro'tlnc started. ¥hU. In tbe 0". 01 OpeD 
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a 'orace .. IaOt1111 tile rss ahowed a DarrOW increa.e 

ud the trui ,. blaonae4 aDd ahr1llkl.ed. rhia incn_ 

in 1'.S.8. cOllteat ot poa'-al1aaohrl0 trut ta can be 

attributed to tbe 10.a ot water from tbe truita r8ault-

i. oharap in the oonoentration of 1.3.$. content. 

Apihotrl and Ra (1971) alao toWld that atur 8 day. 

of storace period tbe 10.. in velgbt was ~.um 

"1.25~) in ... ple. reoeivins amoke tzvatment followed 

bl open storace (2'.9_> and tbat tbi. loa. in weight 

vae due to 10.. of aolature through tranapirat10n. 

fbe hlgh relatlve humldit7 maintained within polythene 

baaa, &lona wl th b1&b OODCMDtation ot CO2 re8ul ted ln 

rapld deterioration ot the trul t8 b7 WIq of 8ott.nins 

0' 
:1 J 

of t1asu •• , ad 474rol¥ala of oellular matwl"1als "aul t-

111& in 110ft pZ'OClut10n of water whioh U¥ be the reaSOA 

for rapid reduction 1D £.3.5. contsnt of poe' olimaot.rio 

truJ.ta in 0". ot pol7th •• bee .toraae trea •• nte. 

Dift.reDtial obanCe. 1n oarbob7drat. oontent 

01 t1'O.lt. were notioe4 during ripening of tnit8 under 

d1fferent methods of storace. the atarah l'lydrolye1e 

lnto sugare wae muoh rapid on ripening of fru1ts under 

open and •• oklng treatment. result1ng 1n a sudden increase 

ln the total and. reduo1Di 8ugar content of 11"\11 ts. rhe 



de1ay8d pre 011"'''1'10 ph .. e of lNulaDu etoreel 

under po1ytb_ '-a. 1181 be due to the slow h74ra-

1781e ot etaroh. The aoo.le:raUcl rate ot r1pening 

induc.d by 1U'l8&tuftted bydrooubou ln the smoke 

ree\ll t1na in lDOna.ed act 1 ... 1 t7 of erus)'lle8 such aa 

carboxyl ... and aldal ... Dq be the reason tor rap1d 

hldralya18 ot starch Inio elmpl. .ugars. In tne ca •• 

o! open 8t01'8l8 the cbaDge wae oomparable to that ot 

a norMl tnl t unc1.r801ng rlp81l1na proc •• a. racer 
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a.n4 Blal. (1957) ba .... :report.d the appearanoe of eu)'M 

oubox,ylae. and aldol ... 1n til. pulp of c11ll&ot.r10 

banana fru1t; both tbe eDs,..a belng "rJ act1 .... for 

...... ral dq8 atter the clllaacter10 peak hae be.n reaohed. 

At optUn. rip. staas the ftoll-l'educlag augazo 

oont.nt ot fru1ts UDd.r different storage oondit1one 

... arl.d algnif1cant13. the DOll-reduol.,. sugar Mina 

bl&beat tor trQlta In pol1tbeae eovera (3.53%) followe4 

b)' open (1.87~). eaoldraa (0.54%) and polytbeM bag .. 

lCMJl04 (0.'7") ".peotl .... 11. At ,..llowlsh &nell etas. 

the trai ts 1II1der POl7tMu COWl' were showing high non

reducing .lI&az' oonteDt of 9.81 per cent as oompared. to 

2.25~ ot reduoing 8\18&1'. But at yellow ripe stage, 

the reduoina sugar content %'0" to 9.75 per oellt and 
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the non-.red'loi. sugar "d\lOed to '.5' par oent indl

oatiDg rapid obaDp of 1l0ll-HdllOlna .\agar into .reduoi.,. 

sugars. This IIq .. due to the faot tbat duriD& the 

bydrol,si_ ot .taroh, nOD-ftduoiD& aqus fOl"lDe4 are 

not cOJrnrte4 Into reducing DUgan due to lack of 

en.,.. aotlvl t7 <18 tbe fruita are expo.ed to higher 

concentrations ot e'h71ene and carbondloxide under 

poly'tbene Dag8. Barker aIld ~&lollOnaa (1 ~62 ) found au 

increu8 olfolU" to five fold in 002 and twent, tl ... 

in the fructo.e dipho.phate content dur1ng ripenins. 

Theyalso reported that the incre .. e in the respiration 

rat. during the eli_ct.ric ., .. due to an increas. 1n 

the conoentration ot fraoto.. dlphoephate aDa that 

eih,yl.. oould induce 8imllar chaace.. C:u-thy &I1d 

?a.l_r (1962) han repone. ihai approximately 20 

yolail1e compounds 1n addition to ~02 and eih71.ne were 

p~duced bl ripening banana fruita. Soott (1975) r.

ported that the ethyl.ne and other .al.tl1. coapoan4e 

proeJuoed by ripening banaaaa will get aocuaul. ated ill 

poly-then. bag. resulting • gree.· ripening ot bananas. 

'rhe higher ooncentration ot e"'l_ .. due to aooUllUlatioa 

within pol,thene bags indu0l8 truoto .. diphosphate 

aoouaulation resulting high Doa-reduoing sugars during 

pre-olimacterio, whioh would get ohaaled to re4uolaa 

sugars due to specifl0 en.,.. action. 



The &0141 V of tru1 ts 1nczreu.d at r1penine 

and it wae at the peat during eatable ripe .'ace, 

thereatter ahow1a& a ftdl1otioll ia acid content. \lane 

(19,6); Barnell (1941),W,..n aDd Palmer (196'), 

Sblllolrawa 11 IJ... (1972)1 sri ... ta_.t1 t*,. (1972) al80 

ha •• reported 8ill11ar ohaaaea ira acid oonterat of ripen

ing baraaIlaa. 

An lncftas8 in Vitamin '0' content during early 

stage. ot ripening and a 480"88. thereafter was 

reported by Harria aDd Poland (19'9) as quoted by Von 

Loe .. oke (1950), rhe results of the present study also 

showed tbat there was a sllght inorease in ascorbio 

aoid oontent ot fruits during early 8ta~e8 of ripening 

under all 6t&&8. of treatments aft4 reduoed thereatter. 

The retention 1n &aoorb10 aold was more in emoke treat

Olent ae oompaNd to other treataent.. Thie 18 1.n agree

Ulent wlth the t1nclingll of AgJt1botri and Ram (1971). 

4. EFP.EC:' 0' DIF'RREBT FUNGICIDES ON CON1'fIO:jLING 

AB!HRACNOSE DISEASE 0' BANARl 

rhe twlg1c14al stud1e. showed that all the 

tWlglolde. viz. Anthracol at 0.05% lUld 0.1%, 8&.,.1. tin 

at 500 ppm and 1000 ppm, ~hir1d. at O.1)"'{ and 0.2% 

:reduced Inoidence ot an"braonoae on the ripeMd t1"\11"a. 
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'lbere WU no .1p1tloaat dlftennoe with nep .. t w 
tbe eff.otiven •• s of the.. tunc1oid.. at the le .. l. 

t~l.d and by dltt.~At metbod. of application Yia. 

pre-barYe.t apr81. po.t b.arftat 41, and pre-banest 

sPraJ' &: poa' barftS' cUp tocether. However. Baylstln 

at 1000 ppm applied .. pn-harnat 8P~ & post barve.t 

dip to,.ther resulted maxlmua reduction In anthracno •• 

ell ..... , follow.d b1 !biz-id. at 0.1 per oent applied 

in the S_ w&J. rbe Nault. ot the pre •• nt atu4,y 1. 

an acre_Dt wi th tbe worb of Fzooa8&Z'd aDd Laylll .. 

( 197') anel Grlft.. aDd Pi_au (1975). who report.d 

tbat Ba.tatln at 200 - 300 ppa 1. ett.otlve aa poa' 

harnat dip. ot oa. IIl1nuM for oOl1trolllDg antb.n.ono •• 

ell ..... ot banana. Aa tbere .. no .ignit108Dt 

dltt.renc. with reapeot to .tt •• tiY8De.a ot r.nclcI4 •• 

by dlftereat .. thod of applioatlon, It oan be sugae.t.4 

that aJl7 ODe of the obealeal. 1D oftl..1 one •• thod ot 

applloatlon <epr&71ng or dipping) oan be etteotl .. 1'y 

used for reducing the anthraollOH dl ..... of banana. 



Sutnmar'J 



The pre.eat lftYe8tlaatlca8 were oarr1e' out 

In tbe Department of P01IOlol1, College ot Hortloul ture 

dur1nc the period 1979 April to 1980 April with tbe 

following objeotiv ••• 

To stud7 (1) the growth and 4e.elopMnt pattern 

ot banana truita ey. Bendraa aDd thereb7 to fix up 

optl ... aaturit,- indioe. tor ~.t. (2) the effect 

ot pre-barYest app11oat10n arowth regulatora on the 

pos, barnet quality of fm'-, (3) to oompare the 

erfiolen07 of dltfe~nt .etbo48 of etorage, and (4) to 

.tudy the ettect of cUftenat hnlloldal tNatment. on 

oontrolling anthnono .. 41..... of banana. 

The tollowl11& 00ll01u10_ were mad. baaed on ,. 

present lnvestigatlona. 

1. 1he growth ot baD8U fiapre bl way of 

1M"'" In 81 •• , lellPll. Slnb, welabt aDd volume 1. 

a contia.oua proo ••• fro •• hootiac to lull maturtt,r and 

tbat In raiJtted BendNa baD ... more than 90 per o.at 

iaoN". 0 t the.. param.eh" tan_ plaoe wi thin 60 da1. 

ot ncotlng. 



2. !be 4r.f .. ttar and starch aoouau!at1oA 

in the pulp and ,.el tak.. p1aoe at a rap14 rate 

during tbe tirst two aOAtha atter shootinc. 

,. 1Ibe specific grayit,- whioh was le8s than 

1115 

one during the tirat 2 months ot fruit growth assume. 

Yalue g"ate1" tbtln on. atter 60 da78 ot abooting, indi

oating differential rates ot dr7 _tter aocUIlulatiOD 

in the pulp and peel. 

4. file tannin oOD.e.t of the ,..1 red\108S aa 

the trui t attains maurit,. 

5. 'nut raint." Ne.dran banaDa call be barnst_ 

any d&7 atter 70 days of ita growth without muoh 10 •• 

in q\l&ll ty depending upon requ1ftllents. Tl~e specific 

~rayi t7 Dlore than one, pUlp to ,..1 ratio 01 aore thaa 

1.50 along with number of dap t1"Olll .hoot1l'lg can be 

uae4 tor aa.e.aing tbe atage of barn.t. 11&11 maturiv 

will be attained b7 90 4878 vbe. the speoifio graylt7 

will be 110ft than one and pulp/peel ratio 1.84. 

6. fhe pre-barweet Srowth regulator application 

on the 60th day atter Ahoot!ns on bunoh.. inorease. 

the length and weight ot the ft1tcera. 2, 4-D at 10 ppm 

oan incre .. e t}w 1ie1d upto 44.48 per cent. 



7. The qualit7 ('ISS, total aDCl recluoin.g 

augara, qix - 8Oi4 ratio) ot aU tbe fruit. reeelv-

illl growtb regulator t:reatMnt were illp"ftd.Ethrel 

at 400 ppa NSul ted max1m\lll T85 oonte.t ot the t:ru.i t. 

tollowed by lfAA at 50 PJII. 100 ppa ancl 2, 4-D at 10 ppm. 

8. lJ'aJmtst ot baDana (OY. NeJ1dran) oan be pre

poned by 20 day. with better quality 1t plant growth 

regulatora are .p~.4. 

9. The fftorase studte. ","&184 tba t the storage 

11fe of fruits CAn be nrolonge4 by 10 days storing under 

polythene + KMn04 at ord1nar,y room temperature and In 

polytbene bags 6 da1'8 longer ahelt 11te oan be atta1ued. 

10. 'l'he ripe tni t. tor tmza.dlate use oan be 

obtalned wi tbin 3 days of barnat by smoke treatment 

for 24 hours and then storing 1n open. 

11. The quality of the bult. were better under 

stuote tftQtment ~ OpeD .tenc1 fzuits as compared to 

fruita In polytbe .. bace wilb or Without XMaO., but tbe 

appearance ot the ripe .. " tni t. wae beat under polythaDe 

bag tnawente. 

12 • 'I'be tung101dal atudle. ","&1 that the 



anthracol, at O.05~ &t'l4 0.1". aaY18t1Jl 500 ppa an4 

1000 ppa. Thtrlde at 0.1% and O.2~ are equall.., .tteot-

1 •• In redu.o1ng anthracDose incidenc. ot bartana fwits 

.tored In pol;rthene bags. and 1n open. the maxJ.Jau. 

reduotion belnc reaul ted by BaYl.tl" at 1000 PI8. 

1'. Pre-hanest IJPft7 aDd post-barnet dlpplac 

were equall1' effectl,..e to oontrol 'the blaok spot 

(Anthracnose) 41 __ cauaed by tiniEr'. II!MH!I. 

14. Among the storage treat.ents. pollthene 

bag + KMno. reduoed the Inoldenoe ot anthraolloae and 

the infeotlon was maxlaum in oaae ot .. ote treatment. 
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UPJIIJ)lZ - I 

We.the. 4at. tor tM ,..104 1'I'0Il ,.. 1979 to ApU 1980 

!!a!aJ!ll Ra1aU .. Total )habe. 
·0 b1a14J.t7 1"&1 .. of 

Month Maxl- Mlal- (p •• oe.") tall 1"111111' -------...- <-> dqa 
IIUII .. Jlaxl_ JUllilna 

T • 

*7 1979 '5.1 21.8 97 52 155.1 10 

Juu ,5.1 22.0 97 53 122.7 22 

Jul.,. ,'.1 21.0 98 68 129.8 28 

Aupat ".4 21.6 91 65 462.6 19 

sept •• ltv ,2.8 22.6 98 61 208.7 18 

October ".4 22.0 95 4' 127.' 16 

.o ..... ber '2.9 22.2 96 61 "7.4 18 

Deo •• Hr ,2.2 19.4 95 45 Nll ](11 

.raa1l&r7 1980 ".5 20.5 80 42 111 111 

,.u.-.z,. ".0 22.0 90 ~ 0.5 1 

Ma.roh ".0 24.0 95 45 0.1 1 

April ".0 25.0 90 " 18.0 6 



APPEfi'DIX - II 

tUlal¥sis of ftrlaDCe for the effeet of pre-barftet epraJr8 of growth regulatora 011 
lual1 ty of tJ.J.e tru! t. 

~.- .............. _.-.................. !:!!!9-.• e_2.L!i!!!!!_~ ... -...-,--.. _____ ~ .. ~ .... __ ......... 
;ource elt Leagth Girth 

~otal 449 

stage. ot 
8. 97NS barnet 2 198.81*· 

l'natmente 9 5,.86"· 12.3211S 

Stapa It 
2,."N3 rreatmenta 18 5.19'-

Be twee. llunohea 60 6.14· 26.18* 

.letw ••• ttDlera 
w1thiD bunch 360 8.59 24." 

* •• Sip1t1c_t at 1 per aeDt le....,l 
.. • S~n1ticant at 5 per cent level 

NS • Ron Signiticant 

4eight Pulp/Peel ratio 'r.s.s 

16347.5'·· 4.06· 12.91ItS 

17759.88** 2.90*· 116.6,·· 

927.88113 0.57* 48.77· 

1527.87 0.26115 12.38· 

123.47 0.05 4.06 



APP.slfDIX - III 

... 1781s ot var1aaoe tor the eltect of pre-harvest .p~. ot ~1th zwgulatora on qual1" 
ot the 11"\11 t. 

Souroe d! l'otal Reducing ~;on-reduc ins .\Cldlty .3r1x/aoi4 augar eugar tlugu ----_ ... 
lotal 149 

3tages of barnet 2 615.46-· 622.10"- 11.73* .t' 0.206·· 37953.6S·· 

l'natment 9 '7.20*'" 47.90·" ,."us 0.008** 22}9.50" 

Stages ]I rnatHll"8 11.7."· 29.02-- 7.48· 0.014** 3518.71·· 

Betwa Baa .. 60 2.89 4.26· 1.99*· 0.0006* 217.37*· 

Betwea flDgen 
wi tbJ.a bwloJl 360 0.56 0.72 0.832 0.00009 28.96 

... -
• • S1gnificant at 5 per cent level 

•• • Sign1fioaat at 1 per (.:'ent level 
'!"f!' 
~4"'; • Non ~lgnificant 



APPERnlX - IV 

i\nal,y818 of yarlaQ08 for COfDparatl.8 stud1 of dlrferent storage treatment a (GreeD to 
greenish 7e11ow etage) 

--------------------------------------_.-------------------------------------------Mean aum 0 t sqtall.fta 
-~ ..... -...... -,.., .. ----.. -~.----..... .. ..-...---..... ,..--........ -~ ....... -... ---- -...-.-.-.... ... -------------------

dt lSS stuoh Ueduol.na Noa-l"8du- Acl t7 Vi tam. 
aucara o1D& eug&re C 

19 

3 22.21* '.08* 4.6* 

16 0.19 0.o,25 0.107 0.1125 0.000086 0.92 

• • Slgnificant at 5 per oent 1 ... 1 
KS • noD 31gnifleant 



A.P?AlfDIX - V 

ADa.l.J'81a of varlaac. tor ooaparatl .... etud7 of elllt.rent storage _thoele (Greell1eh 
yellow to l'811ow1ah green stag.) 

Source 

~otal 

rreatraeDt 

~Z'rOZ' 

4f 
~ __ ~~ __ ~~~_~ __ ~_~~!!!!_I!!~!i!!!!1 __ ~~~~ ___ ~~~~~~ 

l'SS Starch 1'otal 
BOgan 

19 

, 4.1,118 0.0519 21.77* 

16 2.02 0.7387 1.06 

* - Slplflaallt at 1/' per cent 18ft1 
•• - S1pltlcaDt at 1 per ceDt 1 • .,.1 
H::; - Non stan1 11 cant 

Re4110188 
Sllgan 

41.21· 

1.72 

IfoD-Ndu- Vit. 0 0_ Acidi_ 
eqan ... 

86.,6*· 0.007· 55.02* 

0.49 0.00056 2.27 



AP?&NDIX - VI 

Ana17a1a of "f'arlaaoe for oomparatl" study of different storage _thode ("ellow :rIpe 
etage) 

Source dt Stuoh Total RHuoinl Non-reduclnc Aold1t7 11t.O 
augan eugan augen 

10tal 19 

, 45.85* 0.015* 58.16* 

16 1.08 1.27 0.0006 

• • Significant at i) per oeDt 1 ... 1 



APPBNDlX - fII 

':.na.l7e1e of varIance for oomparative study of difterent storage I18thode (tellow wi th 
black spot stag.) 

Mean SUIJl ot squaree 
SOt.lra. dt 

~otal 
~.s.s Stazcb auger 

!otal 19 

4rzDr 16 9.175 8.99 4.68 5.57 

• • signiticant at -':/ per oeDt 1eft1 

NS • Non SignIficant 

UoD-reduc1na 
aucaa\o141t7 Vlt.C 

8.43* 

0.004 1.8 



APPSHDII - VIII 

AJIaly.1a of Y&r1aDC8 for oomparatlYe at1id7 of 41 tfereni StOr&&8 •• tbod.. (OYer ripe 
with rotttna!blackonlng 8tage) 

Me&l1 .... of aquana 
Source. 4t ~~---~---------------------~~~~~~~~~~~~~~-~-----~~------~ 

l'SS starch Total?educinc Non-zeduclns 
sugars sugare auoara Ao141~ Vlt.C. 

Total 19 

>~atmant , 11,.67* 20.18* 116.51* 122.49* 0.7"- 0.951· 111.04* 

~rror 16 7.05 0.348 1.12 0.812 0.121 0.002 

_ .... 



APPgtfDIX - IX 

A.aal.J'tI18 of ftri ... of o.,..tl_ awq of dltterent tW'lg1cldal trea ... _ 1a the 
ooatrolliDg of aathacno .. 4J.ee_ of ___ 

5~ cla7 ftb _ 10tb daJ' 12tJa 4q 14t1l dq "tIl • .,. 
SOune ., 1. tile i ... in the ill the 1a the 1 ..... 

atorqe atoap .torac- .-race atorace awrap 

lotal m 
freataeDt. 75 0.24 4."'· 6.52- 10.',- ".OZ- ".~. 
storap , 1.61 39.81· 40.65· 19."- 91.H- 104."· 

luD&101c1 .. , 0.08 0.94 ,."01 5.34 11.6, 10.58 

StGnp x1fta .... 15 0.0' 1.14 2.t9 '.90 ,.,., 1.91 

.. taOll of Applloat1oa 2 0.0' 1.'6 1.02 1.85 4.84 5.50 

Me .. x stenee 6 0.04 0.79 0.95 1.68 2.1' 2.80 

1taD&loJ.4. x 1leth04 10 0.02' 1.15 1.09 1.04 ,.56 4.44 

Fun&1oile x storace x 
Methoc1 ~ 0.022 0.67 0.58 4.07 1.75 2.57 

Contnl .. ," .... te 1 10.54" 121.73- 218.'''· )4,0.67* 455.44- 424.7'-
.... oontrol , 0.42 14.84 21.29 ".4' 9.44 9.67 

&nor 304 0.:568 4.00 5.46 9.16 12.9' 15.00 

• • S1p1f1oaat at 5 per oat 1 ... 1 
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.oS!RAC! 

The p~8.at 1DY •• t1~.tion. were oarried out in 

the College of Horticulture, dur1D& the year 1978-1980. 

l'h. objectl.,.._ were ~ study (1) the growth IU'Icl d ..... 

lopment ot banaDa tln"n 01'. Neadraa and to tix 

optlmum ti •• tor barYe., (11) the .tt.ot ot pre-bargest 

.prays of lrowth regulatore OD poa' harn.t '11B1l t,. ot 

the tnl t. (11i) tbe .It.ot ot tUfterem atorage •• thod. 

on pl'Oloqlna ,be abelt 11te _4 (iv) to ..... 88 the 

effloaoy ot d1tte~at fQna1e14al treatment. on control

llac _'braoDO" di ..... of rlpe_d trulta. 

ii'ruJ. t growth 1Jl ra1atecl • ... 4ran' waa foud to 

be a oont1mutoua p1'Ooe.8 t1l1 It Naohes max! ... _turiV 

at 90 day- after shootlna. The 1.Dgth. 8i1'th, YOl .. 

aad welaht ot tineal'll ooa'lllla.A to lno:re... rapidl.J 

durlnc earl,. • .., •• of powth, aoooatlng for 90 per 

oe"t of growth b.r 60 4qa atter doot1Dc. 

The aooumulatlon of 4r.r matter and tbe atarah 

toot plaoe at J.noNUtna rete. duzolng the t1rat two 

IIOnth of tNt t growth neal tlng an lnore .. e 1n epeol tl0 

gravity trom 0.:56 at .hoo'iDa to IIOre tban one after 70 

daya ot ahootina an4 pulp to ,..1 rat10 tZ'Oll 0.'2 to 



1.50 011 70th...,. !he at1&d7 Mowe. that nlat .. 

• NeDell'BD' 0'" ... barn.ted tro. 70 day.. att.r ahoot

lnl wlthout ~.tac tbe quall~ but with l1eAt 

reduotlon ln qaaatl'7. 

!'he growth "platore lt applieel .. pft-b&n'ea' 

apr.,. on 60th d&J' aftel- Poot1D& il'lOnqea .1 •• , we1&h' 

aa4 qllallt7 ot tile mit.; till _xi_. iDON_ 1ft •• 

aDd w.1ght ... ft.a1tecl .". the ap,110atloD of 2, 4-D at 

10 ppa. .,. qUl.l '7 ... 1IlproYe4 b7 '11&:1 of .lJleftaaecl 

1'85, total sal n4u0iJlC •• an .,. tnataeot. of ftbrel 

400 'PII. lIAA. 50 ,pa, 100 , .. aDd 2, 4-D at 4 PPII aDd 

10 ppa. 

lap • ..-., ill qual! t.7 followed by growth regula

tor app110atloD waa lION evlden' 1. 0... ot 70th 419 

barYe.' thaa tb. barwwet at tull .. turit,. 

The ooapa_t1 .. atwl7 of dlffereDt etorase _thode 

baft ""81..4 that. the po17theM Me wlth po .... 1_ 

pe~" 1I1Ore_. the atoNIa I1t. by 10 dal •• 

po17th.De baa alone b7 6 dqa .e 00llp ... 4 to .-. 

treataat an4 Opell atorace. BYe.tlloush the fftit. 1Jl 

polythene baa wlth &Il ct w1tb:oU' lMno. ahowed a reductloa 

Oil 'l'SS, to-.t aad redu01 .. __ oontellt, tbe appeaanoe 

of tbe trul t. weN lNoh _,tel- til.. that ot .-ok.el tnt t. 



aDd open .tOrM t1'U1_ aIld the •• tiAg qualJ.t7 were 

also good. 

1'_ .tuq 011 tbe inci4.IlM of aatbftoao .. 

dl ..... in the .to,.... ehowe4 that aU the twsc1014 •• 

ued at both oo .. atntloD ylB. _thaool at 0.05"· 

~ O.1~J Bayletin 500 ppa aDd 1000 ppa. 1blr14. O.1~ 

aDd 0.2". were equ.a1lJ' etteotlY. tn re4uotaa the 

blaok epot 4 ... 1o~Dt Oil ripened Ift1 tee !bouah few 

spote were pae.nt in apJ. 'e ot tbe a.a._Dte, tlw 

qual1t7 and oolour were Ilot atteot.4. AItong tbe atoraa. 
oontU '10_. Polythen. baa + DIDO. ehowed l ... t lnc 14eftOe 

of the itpOte wJall. lt va. lIIud_ in oan ot __ 

.ftatllent. 
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