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....... ,__.) u one of 1:be MD8't~ fnit

ca-ope 1n xncu.a. 11ft oaly 1~. 1- ft1~1ve.1:ed(Jll • luve
_al_ .. • field~ .,.. 1~ 1a elM widely 9ft*Il 1ft

backyuda of "e hoWa. 2IWI OI'OP 1. cu1t.1Yat:.ec11a

Xftdla 1ft ..... of t.53.200 "" wi1m 11ft ..-.al pJ:OCl\laUoa

of 1.7 .., 2.0 1I11Uon 'to.... (~. 1962). ~

the barIaM gsowiag ateua. Kera1a nnJcs f1l:s~ _til ..
area of ••••2 ... td.t:h .. --...1~ of 3.27.tOI

to_ (~_, 1983).

1'be age pnducUOft pot~ 1D Kuala is~

low C,.,. IIM) vb.~ to the nelgbboviDg

_ute of T.u. HadU (17.75~. AnDng the ne...
at:uJ.but.ed to the low yle1a., the lDcideftC\t of cU....._

plays an IItpoI"tatAt. mle. '11te _s" serious aDd vi48 ap.ne4

<Ue... of baltana 1n the ...,..14 1. P...- dis.... (YaaCN1_

,,11_) C8U8ed by ilMtII1a _ Sbblect D&- ...

(B.•F. waJ.W NOl1_ w. l~ tbia dis... 18 JIC)~

haYing -.ch iIIpol:'UDCe ..~ 8t.ate. 'l'be _B•
....utJ.rtg 4t.__ of be.. ira .... __.. la ..., 'lip.

I~ is • v.t.rua cu...... .......t-.s by 'the aphid

~ 0t:Itd' UIponaat: dia_~ia

KeI'81a are leaf $pO. ( , caued _ .,iT.
a- aDd COrdaM leaf spot. --- .. iII11iIIa _ (zs.)

~a ,.,... the uthncmo.e die_ of barIaM oa--' ."

iUl.tt1MJRl _ ... C__>. i:be U!peden
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etage of --..ua a__• (8pInJ14) aad U

co..identS to M f Mdou po•• ba.Iftft di ..

in tcenla ...ah U. __ 10.. 1ft the f.telet. 1'be

aci';:ual 10•• due .u._ .. ...-ala 18 ._ .....

Ihatb~""a..... _idWt"'..... - ..
to be 10 to 11 pu ca."(~ aDd _akrl INC).

Thougb this .... .... ",nad dl.._ of benaaa, 110 study

baa~~ on thte cu...... kenJ.a. fbenton,

an .1:;~ hall Men _de to Rudy aapecrte of~

dis.....

The dftelled a. p of the cUe... both In

fleld ant! &fur h DDt; ftodied .ta Kel'ala.

TheJ'oto~ 1ft the p&'eMft't ~ftt.tOft. en a~t. baa

bt'MD made to study the 8f1¥t:QIIIW of .. di.....

on .......1 of t:he 11t::entul:'e .I.to 1.a en.4en~ that; t.I'aen

1a ... GOftfUaioft of tile ....la.... of theps~

Thenf'ore 1ID.rpho.lo91ca1 8't:UIy of V\e pathogen le~

•.1.1:1'& the IIr.X!eJID t:.e.ltolVJlll.lcel coeoapu to fM).ta the~

regU'4iJtq the DDIMIlCla .

lCera1a Rate 18 b1 Wlttl a good of

'f1U"let.1ee niteble for botllh edt.nal7 and pm:po_.
The relet.1ft 8't'tSCePt.UJJ.U_/__l8teraee of theM Y8d.etd._

equ.nat: at:l1raanoee cu..... ... 1». JcnowIt.. ~on a

.~UdY wee 1:aJten up t:o eeaJ8ft tbe ftri.u.. J.a ...
agalftDi: the d18.....

The .tIItpo1"teJ'tCe of ~cal oonnit;uea~. Ia the bon

in~ _Is.... 01' dbWt.y to cU._ U

• well enabU... faotaol" plaat. pa1lboiogy. .. .
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Inl- i. fo\8! t.o ..., wlf:h ngar4 to ahGdcal coaaU-.-

.t: CIlffererat. • ..,..of~. ..,...~

oonaUtueata M.7 be~. for _oeptDtillt.y or

resietance of ben_ tnt. to iftf.nloft ...,~

of tdIe d.i.a..... the iaU.... of ch8d.cel coaeU.t:.ueftu

of lNInaaa Yadnl.. .fa tM iJIoideIIM of anthnenoae

4le_ .......... bJ' D I MJann and ~1""

19M, 1'haJaU:'. INt. ....iDv tble 1ft view. -..s.c:al
aoll.fti-.taJ of benaM tnit. of cU.ffenm. vadtrtlee ._

varlous dlMllor,waental ..... __ Me~~ to

.~ vbfthe.r 8ftY ooauntoft 0IIft 1M! utAlbU8bed with

~ lftGid... of~ cU.._.

To achiwe the abO.. pel, 1:he pr.... 1Jwreeidge'U.oa

va.~ wi:th the foUowlng -JtlOU--.

1. To a1P.l4y 1:he ~.1OW of Chit 4i•••• bo't:b

1ft the f181d .. well - .,...~

2. flo st;udy' in detaU. the ~18gloa1~

of t::he ftag\JB vith 1 .....te.

3. To f1ft4 out. 1:hI of at,..- hOone

YUieUea to iDf""UO..

4. To find 0\11:. 1:he~_l ...... ooav.DutliDg

to SWIOIPUblU_/~Ja cUf,.... 1.'Mft8M
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'1'he 8fttta.nc8... Of banana 1s oona1dend" the

moat fJIpori:8D~ aDd wieSelI' cU.at.l:'ibuted pos~ h~eli_. fh.la ctf.e_.... 8180 1cJIowft .. G1oeeapori_

f.nd t .nt.. black 10. 01" ripe fnlt. rot. aDd sa~.
laDgW1ge. It. 18 Jcnown .. 'finger stalk 1:0\"0'. Itd.a

<Useas. ha8 been found ........ an powa.

The ,nita en liabl. to J.afeoUoa ill the fi.1~ lD

1oca1~ and .... 1..........~t:a ciur1Dg

vansport _peclaUy 1ft the~ dM (w..u.-. 1m).

However:. this pathoge ......... npo&"ted to .i\tacdc lea.­

also by Pfteh (t9t1) f~ c.:rJ.ea. r".r~11 (1.21) f.a.

1'1jl and wU'dl_ \1'34) f..- TI'.t.aldad.

The iard.~ and ......,. ca_ed br baneM ...........

baa been neorde4 _ ....... wrJcen. AQa-" (1922)

ncorded lS••2 pH oeftt. 10.., caneUeni (1916) .......

15 per cent. 10•• aDd~... aftd RamakrlabMll (lH4)

ncor4ec1 10 to 15 pu" __ Ioae.

-..aaa we.. 000JIt and Mu_ WU fun

neorded '-". JIt J. .,lJ .. the 8kin of d.p4t

baDe.na fnit. f&'OIlt 0.••1.... La-.r Von AD (1911.1

n4eMdbed tbe pa~ ..~ ••• (a.Jc ..

Cut) YoII AI:'a. At... tile npon of tme pert......

of ~ patbogea .-&a 'seoa. 8paul4 eDd

~ Von A.J:x (1'5.) .......u.ed st.udJ' ia ....
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Jaaowa specl.. of~ and be placed~

.... Cooke aftC1 ....... aDd~ •••

a• .,..ftJ'118 of ..~ ,..-) a.cc.

SJ'IIpteea of tbe 4le.... ere mUalJ' ... Oft the

fnit.. unaile4 ....1pUoas of ~t:a1D8 in the field

....... beea 91veD bJ' QIIIb fJ:Olll wee" In4J._ (1908),

AqaU fJ:Om Ph11~ (1922), Pat'k f ... CeJ'loa (W.

aad 1933), PaI:b.- (till) ... Fiji 1alanda.

In India tho~ had been~ bJ'

Das~ (1916). Chona (1933). _ and 5hezma (Sf5!) ...

~ and ~1"" (ltU).

Cobb (190.) obsfll"VleC1 tha'tla cue of Cagendlab

YuietJ.e.. ",",n the fruit. ••taiIt _n or 1_a three 1Dcbea

1n le~ t.hey began to~ oo1oUl' and to sbrlft1.

The colour changes pes"" ·tIuovgh on_ish yellow.

yellow brown or lnneb gny to aaotli:. black. The f1ae1

blackeftiftg vu~.. .., piak enpUoaa of

~ aaeI'W1i. A9ltl (1922) al. de8Cribs4 t.M

SJ'II'PtAala1rD1ogy of the dt_ .. eoao.rcUng to~

eM dlseue .. marked OIl t:be fnit. b.r _II.. clnul....

black specks __117 011 ...... d.t.at:.e1 eada of baada end

flowere. Ttle.. 8POU~ 8M ad¥anc*, tIo'wud8 ....

IUlnda. tlhen to peUo1e ... I .....lly to bunch st&Uc. Ja

~e advoncet! ertu!;tN of iafeeti.,.. the specks bec8le ..... en4
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coal_oed form1ng larger spots. In the .ee of ....re

infection. the enUre fl:ult bocomea duX. .In theM

sunken area., he obHI'Ye4 chanC1:el'1aUe .Ad br1glm

mo18~ mea. of sporee tdUc:b la1:er dried. '!he inf4lCUl4

fruit were obaernd .. .ripen prematurely, f1nG117 tur:1'lI.a9

black and zo_t.1ng. lD edVanced c.... the stalk beG_

st.unted and dry acd 1cNmNI dI'ocQed and shrivelled UP.

Part (1930) report.ed tha1: the 1nfecUon •.ay beg1ft

Qt the flower end which~ black and the ~_

spreads further to 1mIolve the tdlole fru1t which f1fta11J'

becomes black and shrivelled.. Somttt.1me8 1Dfect1oD taJtee·

place free the 8~k. 1nfectad finger b1n'l1ftg black

proqr••s1vely from the point of 1afeeu.on which wu to..

to be very coarmon. The spore mae... of .fi- W'NS CJeD be

seen on the small, shrivelled fruit:.. 11Ie spOre ma_

were at fint moist and br19ht. pink and on dryiftg

hecome a dUll light p~ Park 61933) further ooDfimed

his earlier findings and in addition to 1:hat. repol1:ed

that the ma.tn &xis of the ounch we aomet1mu infected

first and the disease may apn.aed tr:om there to janaQU'e

fru.1t ~lh stalk end. 'J.'he d1__ truit amed

black tzam point of at'tack and theft t:he whole fzuJ.t ..

involved u. a short tJ.mc. Tho 1nfeeted fruit f.inall,.

abr1velloo and dried up ~ rema1D at.uebe<l 1::0 ~

cent.ral ftalJr.. Game t1... the whole bunch me.r be .~d
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bUt. more COftlllOIlly ... or Q<IO hnnda ere !mol"..

Pub_ (1931) CIlbtMtI'Yttd tha~ the pathogen .a. .....
wa. OOImlDDly pr........ the pen18Qnt bract8 of

ea..nd1sh var1ei:y of banana. He aloo noted t:bat. ~

disease in usociadon with 1M.- 1ftjury caused .."...

rot.t.lng and CJ:'ac::1dftg of .....ture fruit..

In 1n<.U.a. 1:be ayaaptau of anthracnose dJ._ of

banana have beerl aeltCl"1bed by different workers. 1be

firllt. report of th1a cU._ 18 India was by DaabU' (191.>.

He observed that. the cU...... flrat. appeared OIl 1Dnat:un

£1'\111: of the plant. OCCNft"ing 88 a dJ.atJ.nc:t., black depreaM4

l ••ions. Lai:er the 1...... eoaluced and wentua11y

conrad the whole fnit. nault-in; 1ft premawre rlpen1Do

and shr1VGll1ft9 of the fn1-. sw:h frutt. was oovend with

pink spore mass.. of 'the fuDgu. Chona (1933) obsene4

tho .~lk rot symrtoma. 11Ie ~u gradU411y epreed

downwards to tho fn1t4 Roy aDd ShaI:ma (852) agne4

with the syraptema duO&"1bed bJ' tile earlier vor:JceZ's.

Damodaran and r~lcri"" (1958). while worJd..nc; OIl the

di~;ea_. fully agned 1;0 the eymptoru described by

Daat.ur (191'). In addition to ~at. they also obis.......

cll'OU1ar spec:dca Oft tho neta1a and spl1tt.1ng of the nc:hia.

11aey also eu1:ed that tho ~}~ are ~ly Yadabl.

and 8e-n tiD depend on the vu1eU.8.. ward1aw (1930)

bas g1".. .. good acoount. of baftafta f.nt1t die...... He

compllc4 the aytIpteeat.olog1ca1 a'tUd1ea of earlier worlran

alao.
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hw vor:Jcera !laM ......1bed tho pos1: har:Yeet. 8J111P~

of the anthraa:no.. di_ (wedlav and MaOIdI''' 1'31,

11Udlav, 1931, ell lodanD aIld RMekrI~ I'....

MeI'ed1ua. 19.).

wUd1_ aDd Meltd... (1931) at.udiec1 t:he beha.......

of ~ dl...... of banana ift 8COrage end V8rlapon wida

special nf_ce t.o chJ.11Jl'lg, .entia most COft819D' .'ta,
~. at.t:aaJc of j. • ..118 ... fo'ta4 to be lIOnf~ tbaft

ot:ber fuDgi. When the lnit. reached mat.urlt.y 1ra the

1'1peft1Dg Z'OGI aft.eJ:' a 10ag _.rage, the pathogeft Jafeeud

the tnit at. the Up of .. flD;1U' and t:.he ~tb

decayed ana the 416"'_ apread 8lowly backwarc18 froa the

fiftger Up. '1'h1a t.ype of SJIIPtGII .. noUoed bo'" 011

CaY8lkUsh aad 01'0. M1che1 ftr1eU... Lat:el' the affected

Ups became dark bJ:oWIl .fa CllOlotu: wi1I:h 9ftld\tal vauiUoa

t:.brough a we:ury looJdftg p.-Sab 1lUg1D to ~ -1'M1

hoalthy skiD. By that. u.. the fie'" with la ... alovlJ'

11lfected by t.be pai:hogeft and the pulp bee_ moist: aDd

dis1at.eqrated with a ve-..y 11111:'91D,~ .......

pva.ion had taken place. sa advanced s~ the

brovalsb black ng10ll became 00ftI:ed with bt'OWlliab

acer:vullof the pa~ Ar:Utic181 1DOCU1at..t.on also

showed the AIle 8J'lIIPt.oma wtd.<da .....ned 1ft na'tUral

infecUon.

wardlaw (1'35) bu~ t;be 8J11Ptomatology of

'the dis_ Oft green ba.n8Da before placJ.Dg .la cold .'toO.....
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oel ro_de<1 ." .... ..s.. 1'heJ' wen t:bJ.a vaUed and

gnaular wit.h.S.a. ~ YU1e4 .... ai- and shape f.ft8

11.5 • 13.5;1a x 3••• , ..' jv. ill as-neloD. u. J')\DJ

oaea were more~ ... olc1C ..... The geJ:m t:ube

generally 1Jl'O" f_ OM Of the eDd8 of the spOre.

The apona genWaa'*' .npidly 1D .. dJ:op of _tier.

ToI:O U.l22) iaclloe ~ pethogeD .cine

.. e1..- _rpbo1091ea1 with 41ff..... OOIdcllA1

mea81U'ellleDU _d the .., cbaraci:er'e. He 81_

lndieat:ed t.hat. t.bttM YU'1aUou will leed to

range 111 the pat.hogeDe'lllt.J'. ~ (1931) aWd.led

the pathogen on tw -.r1eU. ~ __ neme1~. CageDd1_

and 01'08 Jllic:bel eboviag cUffeceht. t.ype of 8J'111Pt:olU ...s
accord1ftgly be ea1:iegOd.... tl'leII!a into t.hr:ee~ baNd

Oft coftldJal .........t. aIk1 oulaaral~.

AocordJ.nQ to hiM the GOIdcUa1 _ ....nta YUled f..

11 - 1';' x 5 • , ,. ... cU.ff....t:. gJ:O\IP8. He aleo

CfOIIP&r8d the .it ••118 Uola~ &em ~iniCJe.a. ce.rloa
and India and found tbat. aU the ieola" ... eildl..

1n~ OOftldlal~a and~ _

Brown'. agar _die end o.w Ileal ager.

Ja.t.n (1950) abd1ed tbe pet:hog_ Oft ho~ iue1f

and fOund that:. the bJphae of pothoge wen 0-'" end

intracellular. He al80 obllC'¥ed the" at the u..e of

.-null fomat.loa. t:b.e~1 .-...J.aU4 .Ia 1:he
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Y!cinity of ep1,...1 U_ !lEed.taU1y below t:he

cu~1CN1U' I'e91Ofte ae gzowt:b of GOft1d10pb0....~

cut-1ele~ and the acenul1 .t.a JOWlg atagea ... be1d

t.ogei:hcr by deJJ.c.u .... of"""" '1h1.... of

hyphae held 'the ape.... t:GgnbeJ:'. 'l'be 81_ of coalcU.a

..arled from ? ... 21.3 x 1.8 - 5.52,/U in 4t.11cmaioa.

CbaJcl'aYaR7 (1957) ......D8d t:he GI08 Michel ban_ f..

Jemdca and CMuMIa8 aM CrIeD41ah banana. fJ:Q'A Canuy

islands Oft urlft1 I.a 81'1..... AclOOr41ng., her aU

t.he bola.... COIIIIPGnble.

~ aDd .....r18bDea (1958) 8tud1ctd tile

cult.ural cbUec::wtn of the fuDgu Ja .Ji.1iI:5l. and obeeI'ged

four ttypea of~ 9Iowtb and aceI"¥Ul1 fomat.J.oa.

They wen submerged -.roeu- without. eay black 8uanata.

••rla1 or eu1'.wIeqed .,..11- with few black ftI:'oma-,
s11ghUy aer1al or vh.lte e:ta"Uft like INbmerged myce11.

wl1:h profwle~_ of large black auc.ata sad

sUbmerqed wh1_ -.roeu- with acenul1 1ft COftC8Rtrlo d ....

JC'.I:Iqer (1913) nponed tha~ i:.he a8C08porea of the

pathogen varied f~ lS.5 • 20.5 • e.1 • 8.5}a. AU~

~ of sporea vue _1.1F allentold b8 be Ob....Net

few streight epo.ne 81. vh1ch mea.... 12.5 • 17 x I • I.';"

Aehby (1931) M4 give a &nailed IIIOrpbolog1ca1

cJeecr1ptJDft of i-~ the peden .~ of
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.I. ..IVII- ~...u..g to IdIl the per1thec1e .......

lao to 122;ta. Aad ........ • eo • 11 • 13,At.

Aacospo............ M.I • J;it wi'th • nnge of 11.5 - ao.1 •
.. -."..

wardl_ (1"1) el. olNte.I:wc1 peri\:hec:.ta on the

j..... ift£..__ ,ntt 8Dd accorCl.lD<J to hill pcJ.thec1e

an .. ~r:1oa1 aad ....~~ without .eft &

meaew:iag 100 - 11O,At ,,1. beaU 10 - to.t'a • eM;ia ..

baM aM .. to rta, the.... Aad an ellJ,ptlol.d with

a pedicellate bYe -.adag 50 • ,. x 10 - II)&.

PuapbJ'Ma er...... AaCIollpOn8 ere all__1" the

C\lJ'Yehre beinq fnqulllt17 p&OIID measuring it.1 - 23.8 Jt

.. - a/a witlb • -- of tt.t)\ ;ia. He 81_ .........

fA tew st:n1qht spond ...apona e1t:be.I'~y OJ:'

~ly COIl" la.....u,. vltil .... ead8 rneandDg

14•• x s.ofia vith • range ot 12.5 • l' x 5 ••,.... ....,

..... hye1Jae. eo.~ .. gzoamdu' with • oJAg epo~

at the centre witti «I'18UJ' mUDdlld..... The

obs-.aUon on the 8"M of p81'1~. no" b.r~

(1'15) al80 ooafUmecJ t.be .....U .. f1Dd1llo* of w8l'dlaw•

.. workers ..... made 8ft .~1: to f1ad out ....

relative ree"'et.Mce and ~Ub1Uty of dUf....

banana Y&J:'1ot.1... Age.... (,.,22)~ a ......, ...

founc1 that the sweet yuaUu of beA8Da ve.n _._

susceptible to iDfecUon _ .It __, than the CNl.tM1'.Y'

YU'iet1ea. He also npoJ:1lle4 tha_ awe" varieU...
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nqulred aix ~ .. de,.. for 1afen.ton end 1... .....•
....d.U.. whicb I'IIqUind 15 to 23 days. slatl_

ob......t.loa wu _ To_ (1922) who foUDd that.

the fnit. of .leU.. or Dwu'f beDaDaa

(• .,WAIII&l I ) SA 81I8Cepuble~ tho_ .,

plartt:alu QI.~ L). 1llo8 (1931) nppo the

eerl10r f1ndt.ftqa end ..ted -._ ~ 'Ibe

most. SU8CeptJ.bl. YUietI' to ,g. wardlev ..

N.cGu.t.re (1931) obacft4 .._ the ling_ Up 41_

caused by~ .. wu mon cc.nDn Oft both

CirIend1sh anci 01'08 MI.._1 \fUiet1...

Puk (1933) nponad that. WIder field conditio..

1the ftriet,y AM p1aata1a .. _roe 8U8oep't1bl. to the

anthracnose pe~ JIUhMa (1'38) atated that. 81_

Java });lnanaa w.n higbl,. 81I8Cep'tJ.blG to the ant:lu:'acDo..

disease and eYfII1~...... bancbee _re dut.l'Oyed l.D

the field. SiaIcmda and JUt:ebe11 (lHO) a110 __~

t.hat. <:aYend1eh ftl'1et.y .... _n euecaptJ.b1e to

anthracnose thaD the cnheI:' varleU.. .....

Roy and ·Sbama (UI2) fo\1ftd tha_ aU tabl.~

were IIWK:epUble to .. "Ve ia Punjab and Biber

regJ.on of IJld1-. 1taey 81so nponect~ the YU1.eU_

Koth1e and~..... fahb' .....t.ant.. Demodann

and Ramakr.l~ (1H4) ClIOJIC1IIC't.ed • IIUE"WrY and~

to th~ all ~ial ..... YarleUes ..... found to IMt
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susceptible _ ......... Tadl..... HencU.tb (1910)

report:ed that .us. of .. '<:aY4mdleb' alOne. 81'8 MOre

sU8cept:1ble to .a. ."1, lafec1Llon than the '9'U'1__

Gl'08 1U.ebe1. Sh1111llo Ibn! and Sinclair (1971) ......

f1.... banana cu1U ._ anthracnose dia... abd t:be.r

found t:hat. Val.,. higbly 8U8CepUble whil. x.eea...
Robu.a1:a and n.uf ca..na.. vue _ceptlblo. !he

t.e1:nplo1d b8.nafta, <:oct....3405-1 va. found .. lie

.....1~

The iafeeu.oa ...... bf' ...~ 1. -.silly

of t.wo torPea. the7 an the iDfecUoaa oacNh'1Dg Oft

1arnat.ure fJ:Ult. 1Il the f1e14 8Dd ~e 1nfecUoDa oocw:r1ag

afaar taarnat.. ~ the yo-.g fruit. an 1ftf~

in the £iel~ the iaf........ nm-ildftg latent. unUl fnounble

coftd1t1ou for 11:8 48N1apI;ent:. are brouejbt. by full

metur1t.y aDd 1'1peaSDg of tINt fl'Uit..

Shear and Wooc1 (t'13) baYe 01" • de'ta.t.led deacr1pU.Oll

of lat:.en1: ll1fect:1on of~s. Of banana. AocordlDv

1:0 thOOl when t:he COId4la gHIIt1Date Oft the aw:face .f ,nit.,

thick walled ~... ... app....soria an foaud and at.

first: qem 1t.1dIe 0IIl,. peaeva-. a abort cU..una. and ...

appar:eftt.1y a Ut~l.~ to host. cella. '1'tNa the

pa~ beoomea 1nacU.. .cl naeln 80 until fS'WOUnb1e

cond!tiona for funber ~nt: ere pl'OY1ded. by the

mat.uraUoD of t:he frai-.
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~ (I'") ebo .......-ed the lat:'.eM iJdeatio..

in the fleld wI'&SoIl ".,uland la"~ UU fewur:ab1.

coad1dou for tile1&" Jopa•• 0CllC:Nfted (_tVi_

of tho frul~). end WU'4law (1931) also DO-.t -.

latent: 1nfeot.1oa iD tbe field and aoaordlag ..~ thU

lnfeot.1oa could ..... for a 10ftQ ped..o4. 2h1.

obs....UOa .. funbeI' CIOIlflD18d .", w...n-.........
Crowdy ,It.).

While wol1d.ftg OIl 1a'-~ inf~ns of aopiGe1

fn1~ in QQHMland. ailnmc18 (lNl) ob....... that ~

Speci88 of~ end~ taf...- the ,..,

baft8D8 fJ:U11: and tha~ c:a:ra x_un III lateftt stege of iDfeftlon

for .. _atM. WhIm the fJN1~ ••ta1QQ4 Mt:uI'1t:.y. ...

fllDgUB I'88\JII8d act:J.vlt.J' 1:;0 prod.\tGe ~cal 8IIttmleIIo..

lealoM 1ft the ripeaed nave. 'Ib.1a obaen'at.1oa ...

further supported by Yeiteh (W41).

Jain (1950) 1lOi'.ecl 1Sba. tJle fUftfJ'lS.itt eoul4

dl~ penetrat.e t:be s-atare banaI'Ia f'nlt. U ...

ChaJlnvUf;y (195'1) npo.ne4 tbat. ,2..... "..va..

tthe cut.lcle of gr... baa-.a and reueina la iDaat.l..

cond1~lon 1ft sub cut.SANlu ng10n .Ul fJ:Ult. d.penl_.

Later it. J:'e8UD8. aeuvlt:.y aDd producea trP1ca1

anthr8ClDDse lea1ona.

Menc1t.t.b (1960) reponed that. the prJ8a.ly 80""
of 1noeu1_ fOI: the fruU~ 1afecUOft 18 f~ bafteDa 1.....
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WU'CUav (19'2) atated that. thle t.ypc of poe"~

l.nteft1on is maln17 due - 1aJw:i.G8 oc:ew:nd after ...

ha.....n.
8eku' and War:Gav (tt37) and 8akC (1938) reponed

t:h4t. due to ~Uon00CNrI:e4 dUI'1Dg t:..r:anal. an4

fJ:Clm pac1dJag sbed8 end .I'lpenJ.ng~ t.be anthr.....

cUtS... incd4eMe wiU be aognv.-.s. Green aDd GoO.

(19.3) obsen'e4 tha~ the _~ used for WUh.t.fto the b...

b\achos Illtel' haJ:Yee" 1s al-. 8 eo'&ll:'Ce of 1DocU1_ fozo

fruit rot. f\mgt inclUding .s. 8 and 81:8" tha" thie

pathogen can _~ 1:tle bon d.e to 8 depth

of five to ....... end Woe datp. _ted .tafecrt:.1on vU1

be difficult. to encUcat:e by fuftrJ1c1da1 tnatmeft'-

Ga:-eeft (19G6) stated that. the propcJgU1oe of the puasltJ.a

fungi o.us~J bMana fn1t. 1'Ot. iDc1udJ.ag jie ..... an

abundaDt. iD the ."'spbue aad i:hey fall Oft sudan 01

bal."Ye81:Gd f&'U1t. and eat.u thr.:oUt" the si:OII8'ta or thl:'CMllgb

t:he lenUce1a.

ttere<Ui:b (19?O) had giV8ft a ddailed nviw OIl eajozo

banana cU....... In his nv1ew be 8'tet:ed that. the

banana Lruit S\lffend~_o.d~ of mech8nical iaJ.,.

reeu1 tJ.r.au in varying of fnit. lOt. cause4 b.r .....

fUll9! lne1UdJ.ag .. _.. La.... Men<U~ (1971) ,.....

oonfll11M1d the above fiD4lJlga.

The facton 1IIhlc:h iDfluonce t:ho infect:.t.OD~

of t:.l'lc anthracnose pat:hogea ilaclUde the climaUc --.u,....
preaenoe of iDJurle. Oft fnl~ nau of mat:ud.., and
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the .ta~e of • __1_ of the tNtt. and lu leYe1 of

choIralcal co...d ...... an the _at. ....~ f._n

gov~ the JAfefts.o.. 1'01:0 (1922) st.ate4 tbat. tbI

corrtp1etely -.t.tIntCI fnlt. wheIa placed UDde&' pnpu

condJ.t1ona wn _111 !aiecMel ~.. iaJund or ••

whera~ to ~tIIIn or paftly gnen fn.t~

wU'dlaw (1'31) al. repol1:.ed that. f\Ulgal poIletraUoa

n-ifted .." u.l1:ed in leas mat.und fnit _Ul I'IOmal

sa.ccharific8t1oD baa~ Deighton (1935) also

ptoftd ~t. ji• ... n ......1Y infected the dpe fnit:. ....

lDoculeUoDs wen CUTled .out, a ZUiI2 OIl half grown ...

ripe fruit..

The iafecUoa b.r pathogen is high 1ft f1J11y

_t.un end ripe .~ JaiRlnature greea fJ:dt.

'the raaaon 8'tU'11:Nte4 to this pheaomeftcm 18 maia1y due to

dhaftgea 1ft CIht.lm1cal ....tsitIactftU of benana fJ:'U1t. 111

different nag.. of mat.vi. and dpen1ng. ~

workers worked 1ft t:Jd.e uae yla•• 8e1eve1 (19J2),

LeoDU'd and Dame11 (1939), WUdJ.w $Dd LeoaeI'd (1940),

Damel1 and auneu (1941), Lo...eke (19SO), l'Mg 8D4 ltD

(1'52), QDldneln aDd .... (19t3), silamtHlda (It.),

Lo4h .. M,. (1971) 8IId &Ugh .. Al- (1980).

Del8ft1 (1932) npo..... that. then wen wo 41aUMt.

periods in the gx:owtb of the fntt.. The f.lr:at. peI'lod

wae t'ohat. of sQroh ......... ... the course of wh.t.ch the

fruit always 10v 1ft 801_18 RgU' f1xe4 lu et:U'CJhY
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rea...." the~.. of the ndUc1fto....... U.

~ peJ:'1od va OM of _t.uraUOft and ...... 801.18 aUt)u.

wen formed. frGR pu:t. of etuem which afttee' bydlolpi.

ylel&f !nveJ:t aug.... Leonu:d end Bamell (1931)

st:a1:ed tha" durlDg the~~ of t:be banana ......

8\lfJua nmaJ.aed ac • WI:Y low COIlC8ft'U'at.f.OIl while ....

rapidly acc\8U1a....

r;ardlaw erid t..eoau4 (1940) haY. atu<l1ed t:he

cu:bohy'dra1:e cdMDgea taJd.ng place dw:1ft<) d.peftiDv. '1'be

predoll1nant.~_ of green banana 1a .~ _lab

1. ftZY largely np1acec1 _ nca:o... glucose and INC...

durinq riponiJag. 10.....'1950) also ob~ ti\a~ tbI

mos~ imponant an4 ooup1cuDu.e chaDge 1ft the me~\U"a1:1oD

of the banana 18 the ~101'l of~~ SUOe.re.

Y<Wft9 and J~ (1958) at.tadI.ed t:be cheng_ in CU'bohyd.nte

mei:aboll- and reep1raw~meehan1am during 1:be 00...

of ripening which 1ncU.oaUc! the ex18~ of a vualUOIl

8_ge be~'loen maturaUon aDd __eoeflO8 in _lob there

11\1 .. marked and sudden 1'1.. of nap.lraUon 8OCCIIP8nJ.od. ..,.

physiologIcal and cnerd.eal obaDges. ster:cb 18 00IWe.I:'Md

into various 8'ULJus JJ.ke awu:otJ8. glucose aa4 f.lW:ltDae.

Slalnond8 (1966) .....-isecJ the eerl1er works end

reported tb41t. s~JarlJ wen preeent. 1ft green fJN1t. oa1~ 1ft

very small amount averaging about one to Q«) per:~ of

the fresh pulp and they tnc.....e4 to 15 to 20 pet: C*lt ••

rlpen1DtJ. Surch dJ.aappeua CIOIlC\Jft'8OUy droppiJlg f.mm

about 20 per cent 1D the grlen bult tc about. one to wo
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pc cent 1ft the dpe ~1:r, itt bein.g b1gbcr ift t:be ripe

culiauy ba......a. C... 81a pel: oentt> than in ......

bananas. 10dh .ttl.. (1"1) obDenec.i that. 'the toul

augers wer:e low -til 100 day. at_I" abtot;..lDg of the .......

and1~ 1f8I'1c8dlJ' at'- bane.-t1ng 1ft .DtIU'f C1Rend18b

banaaa pulp and M:!U'Ch --.vatiOD deol.t..Ded dUdag dpddag.

aued on t:he bloch.toal atall.. Oft t:be ....1opiDg and

ripening baDaDU, s~.... (1980) 8i:at.ed that. a lS...

1nc...... in atu:oh OOD~ ocau.n fZ'OM immaaare to 11ft'"
at:age. It. wu~ tID .. per cenc 1ft ripefting wId.aII

indicates a rapid ebaa;. la~atemeUboU- dUiJlg

ripening.

Damell and aam.11 (lM5) eat.1au1:ed a tam!l'l f~l'l

1ft baaana fru1t. '1'beY fo.a. 'tha~ t.aftDb 18 nepona1ble

for the~ of __ wu:'1pe fruit.. 1'b8y al. ob8U"'M4

'that. th1s frac'tttOft n4aoed 1D the rtpta fJNt~ t8 ebon

one fifth of 11:8 .al_ ... 91". bUd fni't of beMM.

1"h1s~ content. vee t=h.ne tlo fl.. UIaea _na I.a ~

peel than in t:be pUlp ea4 &180 feU abarply 4udag ripealng.

GoldateJ.n Ell'ld swa1Il (19.» haft~ pre1......&y

.,,1dene8B to .htu." that. tIM las8 of ..U1ngency took

place du.riD'_; riperWlg of b8nanU due t.o pol,...laaUon of

polyphenola.

Many 'WOrkers haw .t....tA14 to f1ad 0_ the naln.­

and suseopt1bi11ty of banaII& egaiu't anthracnose di_.. Oft

t:he baal. of chem1cal CIOIl8tl~ of fnita. Moat. of va.
cornlaUd t:hls~ with ..,... end ~AgaU (t.22)

.~te4 tl\.~ the~ _n.-1:.lea ..1ilIl~ 8\IiCC\...... _ •....
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whereas low ....to .....-1ad... 8bowed • slight. devne of

naletance. 1111. finding vee aupponect by Ton (19a2)

who foand tho fnl~ of Dwuf c:aYeftd1ah benana8 ~ be _n

susoeptible. He ClIOC'ftlaUd this obaenat.1on vit:h~

in physical an.d aheIaI..cal CXlIIIIIP08iUon of peel iDclueU.a9

suqar COD1:eftt. and IIOfteJl.tag of U.suea. 11Ie a'tent. of

lnf8CUoft t:herefona appe..... to clepend on t:he devne of

••echar1f1catioft aaabed,. WUdla¥ (1931) reported tha~

fungal peneveUoa ~S.ed .,.,. liJUted 1ft le•• _t.un

fJ:'U1t. Uft1:11 ftlu,aal .........UiaatiOl'l 18 abt:a1noo.. ~

and Remakrls1'w'uul (19M) found that. the reduc1ftg suqu ...._

of the fruit. 1s P081Uftly ..-.:elated with incubation

period an:l dieMte.. of 181110.. caused. by i. Jm1II'DR

infecUon. 'Ibakur (1969) _'*4 1ft different. banana

ftr1eties that. a higher~ of total augars 1ft t:he

peel lacreaaed suacept:1b1Ut.y to S. tIII"lD vhAnaII low

augar content~ t:he 8UC8PUDllity.

Cook and Taubenhaa (lttl) foUftd ti'lat the gezminaUoD

of OODicU.. of a. ....".. wu cent. per cent. ia ..' p.- ....

tannin solution 1ft the 00 of 24 hours. ~ Idled to

gem1ft8t.e 1ft higher ao Uone. ChaknY.... (1957)

nport:.ed that t:he VZ'e. aJd.a of j1d.ce of banana 'nit.

hu an 1DhJ.b1t:ory .ffeet. on the ~t.J.on of COIddi.

of .i- P"H\1IIUt possibly 4ue to ~ presence of t:ennIa

whleh disappears to some • .. tbe fruit. l1.pen8. a...-

end Moral.. (1967) obsen'tId ~t.~ from g.... baMDa
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fruit latex lnbiblted the acrt191t.y of !,-fJ!llfllaM procbaced

by 9.a nnl~ ., spread of 'the fUngUa.

RegbUDatbaJa (lMI) reponed that r_is~t

leave8 of be,.... to .. __ IDfeoUon pos..MId *In

ph...,l. then tlbe U .... of tbe auaoeptJ.blo vad........

Howe¥e.r,1'o1'O (U22).~ tx.> cornlaba the MnnJ.A

eontellt of the peel v1tb nelatanee ~ infectJ.Oft by

~ IJi"H'P but. obtAI!'" MgaU", NSult8. He)thenfo.

conclUded 1:hat 18.... and auscepu.bUlty are probllb1,.

cornlaad .,ith cal CheJ:aot:e.n.

sugars and taan1D aon:e1eted with fru.lt. <us__

caued by Sit~ ill Other fruit; czoPs 8180.

Sit.urly end Shay (tHO) obael'Ved Wlat. lack. of criUaal

conc_~a~nof .uqU'a 8QCh .. INCI'OH or fruct:oae 18

involved 1ft Jmmat.\U'e appl- tIuM 8iII L) fftit. nalat.anee

to fungi includlag 2e....... tUgh 8mO\1ftU of sugu:

were ~sit.e for f11Dt.1el~ lD d.cwelopllGftt. of apple

fruit. mt. lDcl\ld.lag &-~~ 1'hey also 8bow4

t.hat tanft.t.n COht.ent. la epple~ resistance to

iftfecUon 1ft immet.U1'8 fl"U1t. only by' '9'1nue of Au relet.!"l,.

bigh coftCeftuau.on as nla1:ed to the low availabl.

cartJolrFdhte OOIlCeDt.raUoa. 8VetOh and CappI11e1 (lM5)

reponed that. In b1gh bub bl_ bellY fnit.~ by

..~ wu inhibited sa 9ft- in'matut'e fruit. ctu.e to

lower COI'lCeUaUoft8 of auger. 11Ie.r COIIC1Uded .....
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die f18gus requin~~U of eugara ill the fn1_

to produce the -ar- to.. degl"adlnq the Us_.

Moh J • __ (1"1) obaezYe4 that 1:he auscepdble

t.ls.._ of 1 of 'WUiou grape v1M (.!It.1ilI DaUID. LJ

variet.1es to the dis...(~

Saec) CODu1ned __ aug... 1tIey &180 poinUd o.

dte an1:braeno.. 41__ to be a high sugar di.....

•
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Location of the exper1rrloAt,

The labora~q studtea eonnect.ed wit.h the 'varietal

screen.t..ng Of banana aga1as_ _~s. dis....• were

conducted at; the ~lIt of Plant; Pa\:hology. College

of ifOrtlcu1tv., VCt1laniJcJcan. 'friobv. The field

atuaiea wen OOtlduc:te4 at. the 8aMna ReeearGb suu-.
KeMa,re. Trichw.

Tvent.y...fi•• banana ,,"leU.. were gzOWft sadU

ualfol'm oon4ttione of c;r:owt:h in t:be field ..~ the

paekage of practice ~Uona (AnDa. 1978). the

banana fruit: of t.weat7-f1". ftrletJ... at. 41ff......

_cages were de....ched aftd bcOugbt. b) l.aborat:oq for

conductJ.ftg 1t'IocNlatJ.on at\1ldi... The I1st. of ftdeU_

1. preaanted 1n Table 1. &ech var1e'ty ... illOCU1at.s

at. d1ffceat. atag•• of _tv1"', .-11', iamodiat.e1y

af1:.er the female phaee. _-fCNI:1:h met-view. haW

..t.ur1t.y, three·fo\U'th mataldtoy and full mamrit.y.

The et.agtNI of mat.urity .... dtReJ:l'dJled bued Oft t:he

ftWIber of &\18 the bunch taJcea to _au:. fully at...

ahooUrlg.
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lbo fuagus causing Wle enthracno•• die.... of baftena

vas laolnted ffte the infefted pans of t.he baftaaa Inl_

of tbe ftrietr. RobwJta _Jag ftaDdard 180181:108 techaiquea

.. 4u«dbed by 1Wcer and an. C19.). ... ftlwn

of the pathogen ... _1ft....... _t.be potato 4a1lin_

8gU nted1_ and aMeS fo~ ill.. et:udt._.

All the micl:08COPlce1 8't.udiea of the pa~-

...evementJI and dnwinge were dDae _laQ .Leta OfthopJAa

....euoh micnoaoope Gftd ita drewiDg eppu .,. -.

mat.. po.albl. magJt1f1catJ.oa. All the .,.

61HdpUona of ... pat:boq_ haft e1 *...
the Iftfec1.*1 fl'U1~ or fJ:Qlft the pure CNlt.un _iIlWned

1D potato dexU'o•• agar med1_ in ... , ....~

The lni~ were .siDf..-.s with II8I:OUda cbJ.ol'ide

solution ( 1.1000) and 11 "lt1l ......~ of

suri1. weer aDd 'theft •• , with '1 pea" ... ""'1

alcohol. lDOCUlaUoftS 0II'ri." oat. IIoth with pUpl"ic:k

""Jun.. and without. plaprlck iaj\U'l.. _ ..._ of ..

fJ'\l1to. PrlcJca wen macJe Oft the Int.~ witla • "1"1le If...u.. 11Mt epore auapen8lou were made .... ....-u. .
1'he elena!t.y of t.he auapenQoo wee IdJ.'-' ta ..,. ....

the spore deMit.!' wu e1gbt. to '*' ...... ira • low ..u_

fl.ld of dle m1czollOOpe iD ell the~
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'!he frutt wen J.Docu1aUd ..,. pl8C~ a dI:'op of

8PO_ auapen....Oft .~ ·fovth aDd t:hne.fourt;h lengt:b

of tile frui-. "l'be J.Docu1.... fnit. .... kept. .........

bell jar anc1 bwddl~ ... NI.Jltalaed by plac:1ll9 at.er11.

vet. eatf:on 11001 1ft .. 81de aact top of the bell Ju 88d

by 8pC'ayiDg at.erl1. _ ... aece in 24 hour... 108

npltcaUone mainta.t.nett. 8Uff1c1ent miIIIber of

oon1:l:01 fnit 81__t:. 2tle lenqt.h and bned1l:b

of the le.,1ou went nco&'de4 at. 8Il in_.rva1 of fOft,Jt­

e1gbt. houn.

The percea1:ege .........ty of the cU..... was 'WOrJc.ed

out fl'Olft the foJ.'JBU1a.

PeRent:ag8 iftt::ene1~ of Ule 41..._ •

~ of the 1..100 x 100
1

'fo1:a1 • ..- of the fni_

Pol' the pw:poae ~ ce1eu1et:1Dg peroentaq. of 1Ilfeftio...

~ u .. of 'the l ..J.oD 011 • ~ctlla.r Clay .f.r 1Doau1aUoa

we. used for all the YUtet1_ t:hZ'ouqhou the ...-em..
The 1aoeul.~ fruit ..... liMrp't for c!aya tor obeen'a""...

except. in the ... of h11 _tun.. ~ u.ocuJ.at:.e4

fnJ.t wen kept. oll1y for eiglat daye a. the fruit. at:al"ted

aomplet.e dacaytag en. -0" _ ..

The 8YIIPtom 4eve1oplleftt. OIl baDana fnit of as ftdeU.u

ment.1oftod 1ft Tabl. 1 .. HudJed in f1eld ltae1f. 1'he
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PO" banut. 8JMP-- ... al808~

8y11ptGm~t. .,.... arUfialal 1Docu1aUOft

a r.bIa wu 81_ etlldled ill detaJ.1 fJ:om iJdt.t.a1 ....

oawaJ:'d8.

H1~_eptJbl.

s~l.

ModehWly 8~1.

MDden~y nal8~

..1.....

Highly ___

-

-

For aepan.Ung ... nlaU.. susoepUbWq aDd

realsunce of baDaDIl ftd.et.lea. t:he fol1owJ.ag Cl"lteda

(Sc:IOre cud) ha". beea..s. ae ... penentage of

di..... iftt8laiq- of all the 8tape of fnit deNlop•••

be. been t:akerl iftto ....i4enUon aad e1...UJ.ect ..

foUowa.

Aboft as"
Abo_ 15 upto 21" -

Aboft 10 .to 11" ­
AboW I.to __ -

Mow 2 up_ ." ­
Below 2%

81ocm-lca1 ftUdl_

'.the b1ocbadoal .,naUa-u of banana fnit. a.ely

nc:1Uclftg 8"U", i:OUl h9V CI:"Dde f.ibn. ande

pro~ and taftft1n wre t.ea at different ..... of

fJ:U11: de¥e1oprren~ Yi... a-.u••ly after '.ale ,.....

o~~ mat.urlt.y. balf _t.urlQ. i:bne-foart:b _.n.ttJ'



30

aDd lull maturl..,.. tbe ..1.. are expr:eeHd ..

percen"age8 Oft 1aO"_",, f.. • s18. A~ eeah etaye, to_

rep11eaUons .... 1:aJcen for analysis. 'Ihe fn1t.1 were

dZ'ied 111 hot:. air 0'" .t. 8S-e. powc!u'ed well ancl ""­

analysed.

The nduc1ng 8119..8 of t:be eample \Wing Peb.lt.Jlg A end.

8 solutions .. de1:enlllaed _ per the me1:hod~ ira

AOAC ( 1.6C)) •

The total 8UgaEe wen ..tJaat:.ed after 1ftwn:1oD of

the • ..,1. at:. ZOOM tllnpentare and WI1.ftg I'ehll.ag A ana B

aoluUoDS U per tho~ given by AOAC (1"0).

1.1le total e~t:e content of t:he .-ple wee

f irat:. est:.1ma'ted ua1ftg Peh1.1ag aolutJ.oaa A and B .. c.IUOd.IJed

1n AOI\C (1960). ,... tDt41 c:ubohyClnte con~ the

total sugar ClIOftt_t:. ... "vae:~ to ~ t:he at.u:clb ......

The fat free aa~1a1 of the --.pl.. wu dd.ed Ja

oven at 10S·C ancl thOll 19DJ.te4 in • muffle lua:Moe ."
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6OO-C ~ <Jet end••lINe COft1:cm~ and ... ~.Md ..

peJ:'O!llftt:a98 Oft _1s.... f .... bas" .. ment.1oned b.f

AOAC (1960).

Total n.tta"ogeD ....... of the aemple wee eeu-t.ed
using Kje14ahl 410eed0- 8Ild cUeUlla1:1on~d and _.

IlU1Upl1ed by the f..-I' '.25 to 9ft tile Cl:Ude Pl'Ote1n

COftteftt: u ment10Md 1J.r AOAC (1960).

Color~10 ...... of UDDin .st:J.maUoa usiag

Pollia-Denis nagent: ..~ bf RenqaaDa (1917) ..

ll8d.e use of aod t:be ftl_ was ~.ed u ~.

All the __ 0b1aI.aed .... analysed 81:.et.1st1ca11y bJ"

UGlftg completelyn~ deelgn. All the dat:a ....

tJ:ansfor:med to aaglee __ wd.ng 1nver.e 8in t:I'lUWf~

given b.r Q • at.ra - 1 ..... Q is the engle aoneepoadSag •-VT
per cent p. WbeKII¥6T then .... large ....1' of ...

yal••e. tho dat:a had been t.raufOl'I8IICI b.r u1no

vX+T'" U'8ftsforma~Jo..

'ftle relative~_ and reeis1:aDOl of

different; nrieU•• of bBMDa .... analysed 1a aU the
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row stages of -.e18l_eat of kuit. end to JaIDw ~U.,.

r.lati.... sW3C8ptlbSU_ and res1st.ence of the 41ft__.t.

yar1eU.a. pooled 8Il&1ya1. of dlff....n 8"g'tt8 Of the

fnti't had been ....

Coeff1cten'te of GIOft'e1etioD be.... penent.agea of

disea•• 1nteaslt:.y 8Il4 each of etlOO\ical eoneUt."*'t.~',

UDder' 8Wdy ".. ...-.t 0"



.... Yal.".hi:.lea aae4 for acrreenlDg

ag:a1as~ Aft........se 41.-
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•• 11 •••••••••••,. 'I...... a Z I I II 1 I I II

....... .1 I 1 I II ••
1.
2.
3.
4.
5.
6.
1.
a.
9.

10.
11.
12.
13.
14.
15.
16.
17.
la.
19.
20.
21.
22.
23.
24.
25•

aobusta
DwaI:'f <:wena..
Pa1~

Nj&11 pocmua
OCOe .M1cbel
Koduppl11. JNIaMn

Pood'Ia~
Adakka Jc.1a'la
Red banana

PJ.aeaol111D
QaUla....
BOdlea Alafon.
".MhlJcele..ft4Ia pa4aUl1dd.
aooa.da bontha batbeea

Hfbri.CI ...........,..
....k

PiMDg -
¥ ••nll". mann_
Kl_~

.-cmaft1~
I1l11ktnft

Z8QSSMI'
• 111. AI_ II. J • II .1111 II II II • I 1111 I III. 111111 II.•



.A?ejULt j



t. ~tcma_109F

'I'he dtsean 1'Iee been obBel:'hd in the field 8D<l III

t:.he ban'e8te4 fnit.. 1be genel:fa1 .ymptom ill both tht

ca_ Is that. of tllPieel _tbrneDo....

The pat,b()(Jen ... fcnad _ auack the yoUft9 1II1II....

banana fru1ta in tlbe field. The.l.Jafect.1on us..ll)' UJIee

place at. t:be~ eIId Of the~ fruit ana apn••

fuJ:thel:'~. Rue1J'. the iDfecUoD wu al.

DOt1C!ed on the It1d.a of the~ £n1t where ~e 1n1da1

ayraptau wen· chlozoUo ~k8. ahorUy beCOming blaall

cll'C:N1.U' aecroUc u.. "'- MCI'Ot.1c anu 1.........s

in rd._ arld 1a.....S" bee._ .-ken aDd ooaloeced fol'aiDg

1~ peid'lea. In ..... iftfecUou the ,nit. ..,. be

_t.Uely CO'ftI'8C! with 4aI:k l:t1eld.... 1aldIH' bt.Idd

00DdlUefto. on to,. sud_ of eilo blade. .,aI the oha~

iatie bdght. ..1JIon co~ ooa1d1a1 __~

'!he 1Jaf fru1t~ bee_ blMtlll*,- ehr19811ed and

......sf ...

uauaUy tM .~ _ the pathogeJa vu .-t.d.nttd to

• ,. han4a onlJ' but 1ft ............. it. affecMd the tdto1e

b\eCb 81110 (Pla_ I &. 11).
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SyJupteru~ .. -.u l.rnqula.r:ly~ bI'01l8

oo1ot.l.red epa...~ with yol1ow1ftg ald.a. _ •••

browza spots enluged quJ.Ok1y and~ duSt __ to

black 1ft colov. __ apou coa1eaae4 tog ..a
larue pncbea wen ,..... end thle eaMp1et.elv 414 ..

tn1~ ..1J.tlWl 4 fMr __ 'Pla. IU). In .

atmc,,-.phare. t:be. afe_,*, __ ... OO'98red w1't1l OJ:8ft98

toO N1mcn plole. COD1diel __ and ora 4r:Ytllq theM

affected ..... wen ...,. __ and t:he pulp Of ~ frul~

sot t:hl••i:age ~1" a -*~ &'Of:. 8J11'P'"

OIl uUficlal 1nocul....... the~ ._~

f:ourttl and full matur1t.y --=- the ..... de8O&'ibed •

post b&ne8t. aymptom~'- In oae-fouc1d\ ...

balf maturlt:y. tile 1nfeeu._ .. maia1,. due t.o !ajUl7.

'lb. dIrge1opnent of 1ftit.1e1~ .. 9lII:Y a.'Low. "'-

lllf'eet:ed 8fta became lr~..ly c1u'k black oo1ouncl

epou. 1'tleee $pCu fUZ1:be.l' 8ftlal'ged 811~ aDd the

__1opmcnt. of the ~8 .. ".,. .Iow when~ to

the full and ~fourCbmatraI"l" .-tag... sa .......
CUM. mo~ of trhe ItPOU wen _"-" with ••'GQIl ...
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fnaUficatJ.oD of ttut patboo- wae obseft8d Oft tbe tle

ane. 1'bepc~ .. l801at.ed. purlfic4 aDd 8pO .

culture. -.re ~ tn_~. aDd .

on potato agu. __ gnwt.h ... 1.........

wi~ Gt*lalft ...,.11&1~. Ai: flr8t, the

colon........ ollve 0Z'IIJt with wbtt:.e. 1'0Wl9 lIf'CCt11el 0&'0Wt:b

at. the edgea. .La1:.er t:he _Un aolofty beoaIne cJu:tc. ae
.erial awcelia fotmed tel"*' mat.. of"" with 4&--.1

_tJ.ou•

....tJ..-.I. 1ft JOUftg eulwne wen J:'al"4t but.~

in flf~ 4ay 014 wlt-una. The uoooup WU flO9ftl98....

globo_. obpYdfom. dark blown to l>1ack 90-370~

diameter, .-11 "Pte six eel1 thick with ~,.tl1o

0011-. ostJ.olate. aUghtl!' pepll1at:e and c1rcu1U', oftea

wi1:h a lifting of.~ .....lde the osUol&l' cane1

(7itW'e 1).

"MtJ:Ouo. _11 matured ped.tbeoia .... obsel'YGd 1a

..._ day old cultures. ,.., wen foJ.1lled fmm tbe byalJ.M.

pa""'SO~Uccell••, the ba.. of the pwit:becl-.

11Ief.. were UIlit.ualca-., e.lgbt. apo.... 01......

ayl1nd1:'1cal. th1cJceaed __ the epex and nar:n'*l •• the

'-alte. .. - 8O;U long, , - 14.AI~ intenpe.l'hd ddt

~ (J'lgure .). ",-ooepo... an blaert-Uy .I'~ ..

oval tro c.r1J.ndrloal.... tjR.I aJ,lgbUy~ ...u.c.11111u,

, .....Uy ooJo\Jnd 1ft old cul..... t • 21;U J.o89 -.s 4 • • .Ai
bmad (Figure JA).
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A good Of cd.I'cNlu, 1oAoi~. In:egu1U'

..-.:wl1 wen _ Ufeet.td fn1u and ta cultu'U

bQ~ ..... .....u ao_ 1ft cu1t.v...

salmoft piftk colound 8pe".tn ~ OIl • .....u.
beDea1lh the 011ft _ •• tarPhal mat. 8ech eeeI'V'tIlu

meanred 40 • 120;ta .......

Con1d.1oge.no_ cell. __ phJ.aU4tc. hya11Da aDd

fuciou1a-. in eeU"WUU. Dol1t:uy plUa11_ .. looM

hyphae .... ftI"Y 00lIIIIDft in 8l.1de CN1t.urett. 1tleee ....

aMp.t:e. oy1.tft4rical to Obc1a¥a. and 8 - 14;U It 3 •• A
1n.......u. :iol1'tU'Y phl.altda 011 100.. b,yphee ......:t

upt» IO.Aa 10_ tFigun J 11). ctmld1a .... _t:e&'ob~

p.r:ocluced Oft t.be apex of ph1a11.4lo eoaI.d1~ GeU8.

hydiae. cyl1ndricu. obloag to elUpUeel w1t.h bot:h ....

obtuee. b88e V\IIlC8te. -.s.ceuul_. 8100th Wfllle4 vital

IlNCilagtnoua eoaUng, I. - I .-.us.., t.UtUa11y 10.S. 17.5 •

4.5 • '.0,AI often beGOMlftg bJd.... OJ: 'atM.l,. blOwn ..

"'••tau prior t:.o ~UoII (.Flguq .J.
1ft t;he aU. culwna, ...........1.....~ both

la ~tJ.•• aayceUa aDd Oft tbe apieee of abort 1lJ'phae

of ttle .,8ftdaaUng apo..... 1"be7 fo.aned as 1..

~ed~ of hJpbae wId.ab __ ted by .

..~. 1be whol••~ we eft off and alow"" thtcd ..

2M app&'4l880ria fZ'Om the U .. hJpbae ... luv- end

duk... 1Jl co1ov ~_ria fOliMd 'n.
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All the ntleU.. t:ene4 -* tb1a st:a~... 8boved •

l:Mqat1ve reecUOft when the pathoWen .. 1ftocU1aUd _

\IIIIWOUftded fnlt • 11Dw..... 1i:We1ve .,.uuti.. expreeeed

SJIIPt:omD of the 41_ when 1nctau1....., Oft ~ wo-ad

fnlt. • J.'ftn ift tmls the Q'IIPt.om dfMtlopaent. ..

very .low and took six 4ays to get. ~ Y1s1b1e

necroU.c area OIl the fs'u1tl '. The peceentaqe of laterR10ll

Oft t:h.....1_ Yar1eUee .ad_ f..- 0.03 per~ to

I.Y per cent. AiIIIHlt;J the tIMJ,,,. vnrleu88 which took

lllfecUoaa. t:be~~ .. obaenel 1ft

Koduppll1e JtwlDeft (1.56 pel' aent.) fol1owecl by Poocha ......

(0.85 per: cent) and the mi....... obaerWtit 1ft Bodle.
~V' Cl.~.t

Al'taEort (0.03) followed bJ' Red l:NInana (0.05 pel' ~)

(Table 2).

1'he naUaUeal onalrda nwaled t:ba't t:ben ...

81gn1ficant d1!fennce 8IIOAg the ftrleU... Wh«l the

varleties wen ranked sad U't:'8Dged 1ft de808lk11ag order of

suSOlPtJ.blUt.y, Kod.upp1Ua ........_ fowad to take
'rY' a.x. \ 'yt,.~"'"'"
••S.. infeet.lon followed lip Jloocba lcunnaD, A4alc'ka lcunnaD,

Xapotc. Ch1n1a. Vermee'tt:tl fNaIaMD aI'Jd u,brld ...... 1!be

Yarle-.y Plsang ... wu fOUDtS t.o be Oft par wt.. Hybd4

....... Otbu four vvleU. a1. toek 1D£ect.1oa at:. W.

.~ -.17 Dwarf C&ftIIIdJ..... zau.f.1'Nu". Red baftaJaa and

BocU.. Altafol:te
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Table 2. DlMa.......ltv of beneIl8 YU'leUee d.
0-..fctl.1nh ._1..,.

••••• 01 aT •••• HI •••• Ililt Il'l I J J .••••"'•••• '.1'1118 •••• 111•• 1••1 It U I •••

,.,1 ••••• 11 _,1M fl. 1 •• If •• I .... I

1. JIobV.Ra

2. DNuf Ceftnt.Uab
3. J:'tG.1ayeDJrIodaJl

4. lIJe.11 [JOOVU

5. 0&08 Mic:be1
6. J'.OdUppUla .....
,. Poocba kwDIa

8. A4akJca kwDIa
9. Red beDeD4

10. P1B8ftg li11ft

11. Ch1Jl1a
12. ..ttl
13. So41_ AI_fon

14. KaDobiJcela

15. NeDdn pedathth11.. Dootida ))ofti:ba ba~•••

1'. Hybrid .....
18. PQyan

19. .I'apok

20. fteang ..
21. V.....n_ II8I'Utaft

22. 1Q_~

23. ~ 1cUIRhaU

24. ~
as. z.a.1Mr

PC'~ lnt_.l~y of
dl_ (Jaj\lNd,

•• • • .• .1'1 •••••• IIl ••••d.UL.. £ I •••

0.00 't.00)
0.19 (1.09)
0.00 (1.00)
0.00 (1.00)

0.00 (I.OC»
1.H (l.eeU
0.85 (1••)
0.19 (1.34)
0.05 (1.02)
0.00 (1.00)
0.43 (1.20)
0.00 (1.00)
O.OJ (1.01)
0.00 (1.00)
0.00 (1.00)
0.00 (1.00)

0.34 (1.1')
0.00 (leOO)

_.4' (t.21)
o.U (le16)

0.40 (1.18)
0.00 (s..00)

0.00 (1.00)
0.00 (leOO)
0.10 (1.1.)

••• ,•••••," on. , ,'•• ,LI... II • I ....., 1U .", II r J I 11""1 ••

(Fl9Uee <llv• .sa pe.nntbeau an iIbe j. + t tronnafoJ:l'8d val_)

CD (0.05) betaleen YarledeaJ ......
Conclu1oa.
~I.aon of ...let....
• , • 19 11 21 "..... a II • 13
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3.3. Half _~_ .....

When t::he pa bDc:u1et4ld Oft the fI:'u1t. a't ....

atage, the 1ftfen.toa .. obMI"N4 only on the 1ajure4 fru.l~ •

Howevet",~ the ftdet,l- u1ecl with 1DJUlY. oa1y

fourteen vu:let1e. beft ~en 1Dfeot.1oD and tIbe .... el....

YU"1.tJ.ea wen fo1ad to ... bee from the die.._.

Among ~. aUlHNipt.f..ble fourt.een YUleU... tile nnge

of lJdect10ft varied Ina 0.05 pel' cent. to 1.22 per ....

~ tho~ 1ftfecUOft .. obBeJ:Yed CD Jtooctba k1amaa

(1.22 pel' .-) foUoweCl by l<odUpptUa JcunnM (0.9' pel' aentt)

anct the m1Ia1M1It wall Oft zaaaiba.- (0.05 per c::ent.) foUoweCl

b7 Itetlldra padaththi (0... PM' aeat.).

Then ,.. 81gDUlcent. difference 8I8Oftg the .adeU..

which wen .U8~ •• t:bia atage. The maxI.JIna

1Df8CUon va. aot.lced Oft Poooha --..n followed. by

lCodUppil1a~ A4eJdte, 1&Wmaft. v....-tw ........ Kepoke

1be wrteto.y Red banana .. OIl par wi'" Kepo-' Yu~

Qa.ift1e we Oft pH' w1* Red ........ vhi1e Gcoa JUchel vu 011

paZ' with CIlJJde. Van.etr P1aag ..... DkU'f Ca'tll8Dd1eh

vue on pu followed ..........ld sawal. Bodl. Altafort

WU Oft per v1t.h »ondR pac1attatbi whil. zealbu ... 011

pu' wlt1a MIIn4I:'a pedatbthl (l'ablo J).

At. thla naqe. the ..leU..~ had ahown cU.f!..-

d of iaf--.t.o. wh_ l-.ala" with and w1tlwut. iajUJ'.



Table J. Dlsee.. .......1_ Of banana vulet:1e. ••
balf --..I..,

••. 11£ II'

Sl.
no•

• [J I. I j-•• n .faIT JII."-. Pl... gr••• u •• uu-. l.a•• JaJ••

.... eeat. 1Dteraait.y of
eli..... (I.a"....)

•• J I 8 I...... I .Im '1 • t II bE • - ILL I ••• '1 It I 11.1 u.a ... n , ., L I'.'. a I ••••t

Rob1aata

Dwarf CaYeD4S.ah
P&1ay8DkDclan

1.jaU pocwea

GJ:'08 I'11cho1

KDduppllla l:uruwt

Pcooba lc.ww':u

Adaklca JcwmaD
Red benena

Pit.mn<J U1in
Chinla

Mc~tJ.

Bodl•• Att.efort
K&~d'l1Jce1a

tIendn padethth1

8oo4lda hont:ha betb...

ft--br1d MWJ.
?a'.I8D

Kapok

P1S8Dg ..
V....1:tu mann_
JUuettpUOd
Jt.amaD1 JNathe11

Nara<lnft
Z8D1libu

1.
2.
3.
C.
5.
e.
1.
O.
9.

10.
11.
la.
13.
14.
15.
la.
I'.
IS.
t9.
20.
2t.
22.

23.

M.
25•
•••_ u at ••, II dJ II l • • •

0.00 (1.00)
0.31 (1.14)
0.00 (1.00)

0.00 (1.00)
0.41 (1.21)
0.91 (1.40)

1.22 t1.48)

0.90 (1.34)

O.M (1.2.)

0.00 (1.00)

0.50 (1.22)

0.00 (1.00)

0.10 (1.05)
0.00 (1.00)
0.01 (1.03)

0.00 (1.00)

0.31 (1.1.)
0.00 (1.00)
0.57 (1.21)
0.34 (1.11)
0••7 (t.a)

0.00 (1.00)
0.00 (1.00)
0.00 (1.00)
O.OS (1.02)
... 1 •• ·II-j 111-.'1 II

(Flgw:ee 01vea in parenthesis en tile J X + r v ••Io.cmed. ftl_)
CD (0.05) bet:veen ftrieU.. _ I.oan
Oooo1\181o:u
Compar180ft of varleUea

, , 8 21 .....-LJ[I .....-x...u. tr1L..Il
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1ft tho caM of UJwed fntt.. Wle SJIIlPtoII~D

was a bit .-17 ... took four day. while the wdlljund

fnit took 81a _s to ~1~ the Qlltptau.

When the f.n1t weN 1nDcu1at44 w1t.hDu~ .laJuq. __

vuieUee 91-.......... PalayaftlfDcsea.~

Hor1dn pa4atbt:h1. 800fIide b8IIt:ba be...... Per.... KepoJc.

PlstlftO .... klue tepU'od and~ 1aIDt:ha11 tid ""

__ 1af~ OU~ of 1:ho flftAteft yarlet.1_ wb.t.....~

1nfen.1oa. 0WU'f <:aftDC1.l..... BJaU fOOWDt GI:Oa Michel.

PiMl'lg lJ.Ua and __U 8hove4~ per c..-t WecU.on .,-.

ten days Of 1nDcu1e-u.. 0.2 1'1..1_ bavlftg YeI7

low 1I'lfectJ.on nt41t ....11' Dod1ea AI_fon. JfJbr1d • .-..t.,

Red ban-., zenz1bR. KoduppU1e ....... V..e"tu ......

A&Ilcka~ <2l.t.Di-. JfOOaha tcunnen aDd Nendnn fOWld

to be 1... 8uecept1b1e eat~ RUng I'8ftge4 f.a­

o.n to 5.92 pel: oeDt..
When tile frut t .... laJund and inocula..._ Wlla

stave. only t.wo varleU. w.... PalayeModen eM

.1....1 Jcum:haU tid _to t.aJcie iIlfect.t.oa. All cnIIU

YUl.U.. Showed cUff..-_ of.tafeeUoae Of

t.be....ix var:ioU.. Vi... ~. JJwad~

-JeU~ <11:08 .~ PlIJaag U11a .. Mat.U ...

foU'ftd ire he b1gb17~ and 8hove4~ pee' __

lIlfeeuota w.1th.tn ... ..,... .. "vleUee. lIfIwiCl ...... and

JlIed Mneae weN found to be ~"'UlJ' 1JU8Cep~1e with

ftl... 20.21 8D4 1'-04 peI''' naI*=t1'N1y. ~ 01-..
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...leU.. D..l~. Jtl..-g NUl. zan&1bU. lCapOJc. Pooaha .........

JC1_~ ......... V....... ......, Q1iaSa. AdaJdIa

'kuIrnaft, rodupplUa 11ft n1U entS 8Od1. A1~on wen foUIId to

be 1... s\l8CflPUbl. aDd lafecrt:.t.on ranged f.-. '-H ..

9.93 per cem:.. !be ~1eU•• Hera<!n peda"'~ aoocU."
bont:ha bet:beea. ICUOIdJcela aDd Pe~_ showed bigh •••

of r..istance .... iaf......~ noo.lded .... 0.1t.

0.11, 0.17 8a4 '.22 ~ft1y. __ eftex' ten day. of

1Ilocu1a~1on ('fable .).

The atat.1aU.ca1 -.l,.eis n'ftt&led Ulat, there wu

.1~ln1flcant. d1ffentllOe w1thLn tho weatment. reooiv1D9

1Ilocu1atioft without. lDjuy. 1'he yuleU.. tMft raMed

and ..ranged in~ order of aUIJoep1:.1b111t.y. The

VU1et.188 DMvf~ NjaU poovan, liroa Michel.

Piseng l111a aDd ...i:u. ... h1ttbly suaoepUbl.~o~

ftt:let.1es tested and ti1.ey~ cent. per cent. 1Af.nton.

The varieUes Hendnn Il1'lId Pooc:ha k'uIUleft ..... also found to

be euaeepUb1e tx> • I ....&" c1eone and they wen Oft paI'.

'lb. ftrlfty CbJ.nia .. al_ found to be OIl pU' wlt.h

JlMGb6 k.-an fol1owec1 _ Adakka~ \lJtdab we on pU'

witil V......._. V....... l'IIIrInaft .. Oft pu w1th

ICOduppl11a kurInaft. '1tte 'fVleUea Z&nz1bar. Red~

Hybrid -...1 and Dodl.. AltAdon __ foted to be in

almost. __ tang.. ~ ... the 1oast. io"USC8Pt.ib1e _

and went Oftpas- with "'othc. 1"be ftrlet.iea~

Pal.,.~ i<.anct.1J&e1 pa6lt:h~ MIdi.. tIofttha

ba~ P.,... lCepoJc, Plaa119 1Cl_ i:epU:Od aDd
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Table t. Dlsea. lD~_ of banana YUletl....
tlU-_foun.h _--1tr

• E, ••••

•••'1•••••' •••• LJ'. J • ad., ......=•• old.','. F 1 ua 111fT .a.. .1
..~ai:--slt:y of the

•••", L L ••t •••~~~••••••~
10.00(45.00)

100.01(90.00)
O.OO( 0.5')

100.00 (90.00)
100.00(to.OO)

••70(15.00)
5.47(11..)
7.27(11..)
'.92(1,,32)

100.00(to.OO)
7••(15.79)

100.00(to.OO)
5.l0( lSeOS)

O.ote 1.72)

0.'" tete)
O.OIt ...t2)

11.CS(1'.71)
O.ll( 1.91)

2..1( 9.28)

1.11( 7.04)

"M(14.54)
L7I(11e24)

••oct 0.5')
....'15.23)
3.85(11••)

100.00(to.00)

100.00(H.OO)
o.ooe o.n)

100.00(90.00)
100.00(90.00)

9._(s.a.15)

S..(13.81)

'.52(1'.95)
1).04 (21.13)

100.00(90.00)
9.41(17.95)

100.00(90.00)
9.93(18.34)
O.1\7( 2e.JI)
G.l1( lett)
G.1St 2.22)

20.41(-.71)

0.22( 2.69)
5.:i2(13.18)
3.04(10. J4)

"»(1,,.1)
'.52(15••)
••GOC 0.11)
1.83(1,,22)
3...(11.»)

I.GO' 0.57)

' ••00(".00)
0••' 0.57)

100.00(to.OG)
180.00(90.00)

3.78 (11.24)
s..,( lJ.31)

"01'12.92)2..' 5'.a)
100.00(to.OO)

I.U(lJ.18)

.00.00(10.00)

I • ." 2.")

"GOC 0.51;
G.OO( 0.51)
O.DOC 0.5'7)
a.lI( t.H)
O.to( 0.57)
O.GOt 0.5')
O.GO( 0.5')
4••(11.9"
O.OO( 0.57)
..to( 0.1')
5.,2(14.01)
2.8J( 9••3)

1. ~Dt8
2.~~

3. PalayanJlodan
4• .NJG11 poc:Mm

5. Gms M1ehE!1
6. 1<O~111ll k.1anan
,. PD!oChf. kWlnan

8. Adakka Jaau:um

9. Red bartaDa

10. PlaCing WiD
11. Ch1n1a
12. Het.t:.
13. Dodles Al~n
14. Kanchlkela
15. Nendra ;k"ldatbthl1.. JJoo<U&I bontha bat:heea
17. Hybr.id~

18. ""&1

19. JCepoJt

20. Pla8Dq mas

21. YeDftGetw marman
22. Que teparod

2S. ~an1 'kunt:hell

M.11eftdz'aft
25. a._ibM'
.......dl.. I. L 11 •• F' •• •• au.• lb •• q. a ••.• • J •• t t • IT II' ••• ., I. r. F.'.

\

(1Flt"'UreG c;rlvWl in ~ntntbe.1e.. tile waqular tranefo....... val..)
cn (0.05) betMe rleU ,.

M YUl I. M .,
w1thtft tree I •



ConelualOll •

C'OIIpat.... of "art......

46

COIaparle.. of .ar1eU.. wi... __..U <.iaJ\'II1Id)

YTT1n1'
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Junuml~ cU.4 _to t.Mo tafeotl.Oft 1ft this stage

bUt. ~ey .... fotal to be oft pal' 14th eech othu".

Wben the ........ fnit. wen 1DOCN1aQcl .... ¥U

alnnlf1caat. 4lff...-c.~~ Yad.ettea. 1'be '9U'~

ate uranged 1ft~B9 order of ..c.1b.tl1~. ....

aix Y'G.rieU•• Vi_., RobUsta. n.d Qavtmd1ab. 1I3d!~

01:00 Michel, Plsang l111n and He~ showed cent per cat.

1ftfectJ.on af~ t:eft days of 1Doc\a1at.1on. AU other

yarteUes haft shown dtffcu:ent degrees of infectdDrl and t:be

"erl.U.. Peyan. ~ndl1lcel., Doodida bontha batbMa. ......

padat:btN. were hav1Dg ll.lqh &19__ (,If ....1st.."lI1Ce -.n4 the

vert.t.ies PelaynnJcodaft UtI Jw:mant kunthall wen found to be

f ..ee from the cU_ .~ thla stage.

Afur CCtnaideS"1Dg the two ae.'£1Ib"1enta J.n ea-biMtJon

with and without. 1aJ1UY, S'tat.1st.ical analysis showed b10h

significant dlffwenee~ the Yer1et1eaJ. 'fhe 'ft.C'leU_

were errenned inde~ oE'dc of s\lSC8PtJ.b111_.

1!le var1eU.. Dwa.I:f C8YGft41 lijal1~ QI:oa .t4i.cMl,

HHD9 l11Jn andHat.U found to be hJ.gb1yeu.eeepUbl.

thaD other vert.dee. fu .. the dl....... 00DCeI'Jled

followed bJ' t:he ftJ:'1et.1ea Robueta end ilybrtd 881f41i.

Hrbrld ......s. .. found to .be OIl per with Red t.MInafta '*l1•

... banana waa Oft par vi'" ChJ.D1a .a flU" aa •• di..... ...

GO~ '1be ftr1etJ... AdaJcka 'JcaDMn., ~...

II'Oduppll1a 'JcaDMn., v_••t*u......., Poocha liWIaMIa and
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Bodle. Alt:.afon fowld. to be 1••• auscepttbJA when

compared i;o the f 0.... .. vu1eU.. z:a_SbaZ'.
Klve~ lCapoJr. P1..-g .. 8howed goo4 .....1RMae

wh11e the vuleUee ..... KaneblJlela. SOodlda boathe

bat:heea. Nea4re~ eM1biatd high degne of nil.......

'lb. ftl'J.eU.. Pa1aFflIlkodan end~ ..~

wen compleu1y fne f&'C4\ the 41_ a~ three-fouI:th

mat-urit.y stege .. the orc1el" of 8\l8cept1blli", WU ..

fol1ow8. llwU'f cav.ad1" 8J811 poovan" Gro. Michel.

P188ft9 IUS... Kat.tJ., 1rtI:MaBu, Jt.rbrid .......u. Red baM,..

Ch1n1a. ACI.ekke 1MUlan.~ 1Co4Upp111a~

V~~ ................. Do41e. Alt:afo.rt. l..albU.

Klue t.eparo4, XIlpoJil, Ple.aag --. P.,..n. JCancb1kel-.

Boo41da bontba ba...... en4 ....... padat;ht:h1.

lD ti'le ca.. of iaJtINd fl'U11:,. ~o lIJ'III)eo. 1oft

._ • bit. early and took t\Iu'e) cJ.ara whil_ the J....

fruit 1:ook foV __•

At. full ma1Wd_ • .". 411 the t:wenty-flve ftd.et.1ee

had abowa ceftt per __ lDfeet100 at... tigbt. da,.. of

1nocNlat1on both ... the _ of iaJund and tWlaj--.1

fnit (Plat:e U ..II end e), ~ tbeh .. mudl ftdaUon

8IOeg ~ YlLr1et.1 01lS wen~ after

.1X 4aya of 1ftoculaUon (~le 5).
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Ill'''' .•'•••• , ••••• " ...... IS •• 11111.

as..
IIO.

a" a liz' 1•••• 1 It ....... 11 "I_a

.. __ .tat••• of
•• ·••III¢1~lIF 11'.

......... lajVed

, 1111 •• ' II I" • 11 ••

... II • .n" I I.a II ""1 1M II II •• 01 • II .1" I' lUI. J .Iar ... If ••••1I . a •• ,••

S. r ......
2. ..., Cl'ftftcUeh

J. Palayllll1rDdaa
4. IIJel1 pooRD
S. 0J:0e Michel

'. ~111. Jaanoaft
,. Pooch. Jc.wtnea

I. Adakka--..
9. a.d banana

to. Pi.eng 111iJl
11. ChS....
12.~

11. Bodle. A1~n
14. Kanab1Jcela
11. 11-.dn padatb1Th1
,.. ItoodWa boat:ba bat:heee

I'.....1cI-.l
18. PIlI.
1'_ k8pok
20. HiJaag mae
2S.~_ lNIftn8ft

2" Que tlepU:OCl
21.~ Jaa1:ha11
H.II ...
25. a ....

S.SlClO.,.)
a.36( "'1)1.-' "51)

42.91(fO.92)
6.tIO(14.A)
5._(11.44)
..78(15.12)
3.4'(10.78)
7. 18(15.N)
5...(1".)
3.42(•••3)

1.SO(1I••)
1.70(16.11)
3.N(11.•39)

e.O( 4.")
G.58C 4.")
3.t,e...)
4.21(11.8')

2••' 8.72)
~a( 9.21)

....'12.19)
4._CII.11)
lei" ..ll)
2.t" ".1)
2.M' ,.a)

21.2'(27.49) ll.ltCII•.,)
14.11(2LM) ...' ....74)
I.Ut 1.72) I.II( 1.'1)

••He..,,) 51..S(....)
,.1I(17.8S) '.-(14.)
....(11.21) ..12(1".)

11.1'(19.51) ,,"(17...)
,."'1"'14) J.a(ll.Ot)
,,'I(t1.11) '1.••1(1"4')

IS..1(21.H) ••M(11.1')
,,"'15.12) ....'1..01)

9."'1'.56) ".'1"'4)
14.et(22.11) It.30(1'.")
""(13.81) 4.17(12••)
1.41t 8.91) t.11' '.01)
1.0'(13.05) Jell( •••,)
4.11(12.11) Itll'11.at)
&.11(13.05) ....(12.11)
2...(9••3) I.II( I.a)

4.1'(11.81) ,.a'lt.O)
••01(11.4.) 6••1'11.14)

' ....1(20...) ..10'......)
2.8" ,._J a.4at "'I)

to.70(t,.") ...,'.....1)

1._C1Se81) ..a7'lt.")

(piv-. given b~ en ..~ ......... ftl_)
CD '1.05) _"'e. . 11.411

--.-~ I • "'11witlldn .......... I . •

CIIatdt,•••••
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<?;-'---...--/ :
;-7~1(\)\ .'

In the caee of Uon w1~hc".t: iaJUX'J'. tiie

pu'CGftUge of lftfeat10ft ftd.. f..- 0.58 to 42.91 pu- __

s'" ""'S at..- 1nocuJ.aU-. The.~ .. '0wa4 ill

IIJaU pocmm and the min__ wae fowtd in 800dlda boat:ba

betbeu. Btlcept Njall POO'''''- all other. .... 1._ ....
1*1 pel' cent Iftfeot:.1oa. 1be Yal:'1ei:1ee IfoduppUla Jc.....

P188ft9 Wta. 0r08 M1cb.e1, Pood'la~ Red banana.

Kat.U and Bodleat Altafort wen 10.. to be RIOdent.e1J"

susceptible end the iafect.ioD hDJ- fft8 I.. to 7."

pes' 08ft~ The ftdeU..~ 1CapOJc. Dwu'f~..

PilNUlg .... ZaH1ber. JltbrJ.d ...-1. Qd.ni4. Adaklca .......

Robus~f l<aIlehlke1-. ..,... Quo tepa~ \~__

wen foUft4 tx> be 1Aasa~1. and ~. iafeftloa ......

ranged. f.rom 3.1' tA) .... pu~. I~, the~

four: _rieUes v18., .8ocMll. 1Iofttbe. ba~~ padatbth~

Puaye1'iko4an aDd .nanaaal ..thaU eltowe4 high c1lIgnM of

....lst.8nOe f.l.ftdtbeu iateottioa pecoentage .... 0.58.

0.1a. 1•• aad 1.9' ............-17.

WIleD .. frul t _n Jajur:ed Gad I.aocu1aUCI at. w.
suge,~ iftfect10n .. 8howft __ .Jell piCIIM'eB

'69.14 pel:' CtGftt.) and. the ..... .... shown ... »aJA:r.....

after e1x days of iaot'Nlo.soa «2.32 pea" oeM). 1IjeU. pooftfJ

.... foUlld t:D be highly ~l.. 'Ibe ........

..~ Poocha lnIftIMt.. Kl_ 'apal'O" P1eaD9 111....

Dwarf C&YeIId",,- Bod1. AltafOn and aobua_ .bowed

lIlOdent:e sueoepUbl11_ -..a the iateot:.1oa n1*l ruged fnll
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10.' per 'to 11.17 pc oent.. .~~

YuleUee pzovecl t:o " lea- 8UOIlpUble and thek

lDfecUoa n~1n.g YUlec:t '1aR J.M to t •• per ...

'l'bcJ' .... A4aJdl:a .... PlMftg ••, HJbd.d .....a..
.."aa. BOOdi_ IIIoatha ba1:bl ZMeIbU. KanattJJceJa.

~ .tCOdUppUla be__, v...... ---.

_~U and aa. IUc::hel. the vuleU.. JuJ:'maRI. 1Nft~

Kapok. Headn padatMbJ. end Paleyukodlm eJCbJ.b.I.ted high

degnu of nal.e...,. and 1DfecUoD per:ceDtagee .r:eaordtJI

.... 2.87, 2.,,,, 2.41 &n4 2.32 nepectl..1y.

The "fU'J.eUee wen nnlced and UnDJed in_~

ol':'Clc' of' 8UOIlpUbUit.v. .. natJ.ftlcal analyal•

.....-.led t'ha" 81g1l1floeaUJ' h10h 1ftf8f.1U0I'l WU obs...... in

RJa11 poGVen and .. foWl4 to be b.f.gh1y eusoept.1ble __

-.injured tn1t .... iIlooula.a. The ftd.euea Bodl­

Altefon. __ti, Red baDaJIa,~ lMmao, a.. JUaheJ..

P1NDg UUu. Kodlappl11a foUl'ld to .. .cIente1r

.u~Jltl., but. ttle7 fOuDfI to be _ pM' w!tIIt __

other and also Oft per d.t.b leN 8usoepUb1e 1euee

"'18., ~t:u m.... 1Cl_~ PeJ-. .u.te.
RobUsu. A4aJdl:a~~ HJbdd ........ ".. .

P1eanq mu, I.ltiIUf C8hnd1-' Kap>k and~ .
I

til- rea1s~ varieu_ .......~ Jc:uIlt:haJ.&.

Pa1ay.D~ NendI."4~ aDd Boo<Uda boDtha betheee

were fota4 to be on per wit:b aad\ ot:bu.' and also with

1._ auscepU.ble varlet1e••
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Wben ~ laj.... hult wen.tMcna18t:ed agda

alQft1f1cUtJ.y b1gb iDfeot1oft ... ahowtl by .Jall poonn.

The V&I"1eUo8 ...... ....,.. 8D4~ in~

oJ:deJ: of ~.lb111tr'. U. ..leU. R.ol:Na..

Bodle. Al~on:. DwU'f C8ftIId.lah. Piseng l11S..,

lU_ UpaJ:04" ll'ooalla _ ... aDd lleft4ran wen found to be

lIOdeI:a1:e1y awscepUbl. bUt. they vue Oft pal' with ...

other and also w1th 1•• lNaoept:1bl. var1eU.. like

Groe r,ache1. tta'tu. V_en_ ma~ Red banaaa,

Koduppl11a~ etdD1a. ~J.a. zanalbU.

SOoc.U.da bor1tha bat,b.... ..,... HPrld ..... P1aang ...

and Adakka Jcunnaa wb1dl ... 8ge1a Oft par vi1:h each otbw.

The res1st.ant. var1et1ea. J\aDteni JiNDt.b81t. 1CepOJe. a.csn

pade~thi and Pe.leyuJcodaD wen elM found to be on Pal'

,dth eadl othol: and a1_ wit.h 1... aruoepd.ble ftrleu...

Aft.8I:' 00ftt31dU~ .e tIwo tnatmeftu (bot:b. 1ajuncJ

and ' ....Djun4 in COI8blMUoa). .uU8~1ca1 .-11'818 ..wed

that. the n.rietr ItJJaU. pocw_ showed algnJ.f1aaaU7 hI.gb

1ft1ect1Oft and t.hus fOWld to ... hI.vh1Y 8UeoepUble as fu

aa the d.18eaM 1.co~ 1.1le ....ledea loINs..

Bodloa A1t.afort. Plsuq 11lJ.rt, Poocha~~ C8ftIId.l8ht

l.t.U .:md Klue t.epMod ...... Oft pac w1th each o1:her aIld thI.r

were £Quad to be modtU'at.ely 8U8CtIptJ.b1.. "file YarleUea

Red banaaa, (kos J.11Cbe1. v.....""- mannan. .........
Koduppl11a~ Q\la1..~. Pe.vaa. zartslbu.

llyb.r1d _1. A4a.kka --. Plaaag .. wen Oft PH w1~
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MGh o~ end "-r found to be lese auoept.lb1e.

All o~ Yal'1.u. 8OOdI.cSa bcmtha ba....... ""'Je.
~~Pe1~ and I1endn pedathVlt .....

• 1ao fo\U14 to be _ pal' with each othe%' and sbo'tMd only

....,. 1••• 41..... iateDa"tr~ eIlIbib1Uag ....t:e1y

higb 4ep'M of neia.....

1'be _. ~.t.ao tbe~ of t:be ba1'aaaa

<2. "ftl."4..te&s aoalft8't tile 8JltN:'MlhOfJepe~ 1b all "-

at.agee of dlWelGpReftt. of !Nit ~ft tD9ftMr haYtI .....

88al.,... and the ntNlta an 91ftft 1ft Table ..

1'be naUstJ.ca1 8ftOlyel. a1eerb' 8bowed that. then

wen .1V1llflcaat. 41f...._ Ja Vte &"81.U.. ausc:epdbiUt.y

of ... ..n.eU.. agaJ.na. the cU........ Anoaq the Ya.l'ieUM

~ a.ar. padaththl .. Palayaa1codan sbo'tMd blob

....leu... to the cU._ vith 1oweIIt. CU...... inteul'"

penentagee of 0.401 and 0••23 nepect.1W17. 1M .........

~~a1i (0••• pW oeat.) ... fOlD! to be OIl p8.I"

wlth t:he ftriety Pa1~ !he ftriet:1e8"

boD-.- batbeu (0.726 pe.I' ..~ • ..,.. (1.192 per aent).

ICMCN.lcele (1.214 pel" .-.). P1HnQ .. (1.111 pel' ....)

end Kapok (1.·4. per --.J ... &1. foWld to be b1ghly

real"tant. aM th.,. ... _ par With ..,. ot.bel.". ..

ftrleUea zuau.. Ca.Me pea" oentJ. MakJra 1M__

(2.S31 pel' __J. 1Cl_~ (2.... ".. ....).

Cbtata (3.231 per ). "erIdna (3., 321 PU' G81rJ.

y-....t.1:.U (3. pel' 0IIlt.).1'.04uppU.1a ___



• ._ .0 Ln Ob -'lgt' • ad _31 " ••1 ]J • ••

:: Vad." ~ I ...

J 11 IU XV
... II • • P 1 I 'I. I 1 _ ,. I I II

(r.t.gu.rea 91". 1a P8J*1~.4. an tileJ~"",,'l t:nDsfou.d '9'&1..)
CD (0.05) betweeD 9'U'1etIe8 • 0.1'"
COnc1ua1oll •
CoI!IIpad.BOII. of Yarieti_ CJ(

• • 2 12 I 1. 13 !.! l' • 11 If J1..B • 2S • iLJI.li..ii1i.l Ii ~
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«1.128 pea- •••). 14 ..... ('-... per C*I'tc).

Poocha "...." <a.,t. ,....,. Red. baneD8 C4.NI pC _\)

and 8041ea Alt.afon ' •• lta pea-~ 'uuM i:'O ..

l'UiaUD~ t.o the 8ftd~ 011 pu with

...... ot:.he&- 111,..,t; I .

1'he YUlew Robu1:a lItt:b 15.199 pc o.n:. 41..._

.t.D~.1t:y .. found to be susceptible to the di..... whU.

1:.he ftrie...... 01:08 Michel. (21.028 pel' .-.tJ. __tJ.

(2'.0" per ~). l..ltted ClIWJn&Uah (27.123 per cent).

Piaug U11D (27.3. pea-_i:) aIld -Jell poovu

'».107 Pel' 08ft~) wen fOUDd to be higbly IN8Ger,Ptlbl. to

t:be 41...... '1'beJ" .... _ par wtth each 0 ....... _aept

IIJall pooY8I'l 'HbtOb showed t.be _xt... cU._ ~i_.

f. !be OhtJId.oel «meU._te of fnit. of be.M ..n.edee

at dtff..,t. stage. of~.

The major chemlce1 ...ut.uenta of the baa_ .ni.
of __tty.,..fl". Yar1eU.....ift d1ff....t ~ ....

....lped B8 .....Uoned la _Wrial. end methode. 1be

major chem.lcal conaU_ta ..tJaMt:ea WU'8~

avqare. total eugu. ....... 0&'Ude f~ CU"Ud8 pI:O....

Ud 'tennille The hRl1:e are 91.... .below.

11Mt adat.. conunt. o£ n4\tcing 1Ug&n .. foUftd~

~ f_18 phaae U4 tha_ too ... v-.ry1D9 ill diff___
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ftr1eUes. At ....e &Ute, t:he~ IJU9ff.r: 008"•

.... abo....,.., 1ft DwU'f Q.wendlsb (1.412 PU' cet) aad

ad.n1mum .. .lft zarudbd (0.540 pee' 0eDt:l. The ndualag

auger c:on~t. of ell varleUee lnc:naaed , ... f.-J..

phase ~ full Dat.urltar au_ (Table ,).

Tho reducing ~u hu beM .lightly~ n

ooe-fourtb mat.urlt;y of the fnit. when~ fa) the

female phase. Tbe ...... .reduo.1hg 8UgU' COD"'" ..
obsen'eC1 in Ebbu;Jta (1.N3 pe&" ceat) ad 1:b:t rd.D.iInR

va. 1ft ~.l'baJ:' (0••.14 pH" oem:,).

At. half rAr.'lt.Ul"1t.y s11gbt. iDcnue of reduc1ftg ngU'

was obs.~ when ~nd to one-four:t;b mat.w1toF. ....

&leo Robuat:a rna.tntatned the highe.'~ of ndUcSno

8U<l'}U" '1.955 p8Z' cent.) end "dDt.. was obseJ:'ft4 1ft

eana1baJ: (0.8' per cen1d.

At. t;tu:ee..fow:1:h maWdtr alao then ~ ta

reducing MlgU' con1*lt. .......red 110 half _.

Howe'ger, it we found to ftZ'Y 1ft d1ff t. ftd.eU...

Aft in 'the caao of fOl'mU ~ and adot..

c:on1:eDta of ndueJ.nq -0&1'8 tten oba~ ill Mobu_

(2.658 per cent.) aDd ZaI'Idbe.c' (0.808 par cell" J:'eIIP8Otive1y.

SUght. 1nc..... of n4w:lag sUqar 00I'l~t... alao

oboen"6d at. full maturit.1 stage O'V'C tbree.-fo'Ql."tlh

_ ...It:y. Hen &180 RoIMta_ atld zaDBibu' ftICOcded

maxll11UD'l and mlnilJ:ua valuee (2.9H and 1.282 per a.t.)

reapecUftly.



Teble'. RedUcifto aug_ ." diU.-, ...... 01 .....

_t.c1t1', pe.'t't..eV\t.

.8. .U .•.•,n.,••••••••• • ,.,. £ '£'U.£ Ill' I I ,II" 1111 I I." I .l 1I ••••• I

SI.-. I. • OM- Half lUee ..u
e1Jt fovtIa ••
...Ie 1 __

••••, '_.u_ , _1.... •• ,.. II III.. '•• ·'~••• II I .••

1. ftobu.. 1••, ,..".

2. o.uf CIItnnd... t.cn I..'
3. Pa1~ 1.129 1.'"
4. IiIJa11 poov. leN. 1....1
5. O.m. Klebel 1._ 1.480

6. Koc1UppUla ...... " ItI 1.481
'. Pooeha ,...... 1.ns 1.tOl
8. AdaJdca 1.211 ,..rta
9. a..d b8Dana 1.ltl 1.3.

lOa Pi.ang 1111ft 1.IIJ 1.3tI
11. caairasa 1.238 1.MS

12...."... 1.21' 1....
11. Bodlee AlUfon 1.111 l.an
14. 1CaIlehlke1a 1.1. 1.2ft
15. lieft4n padatb'tJti 1.US I.'.
II.~ .'*- --- 1.D. 1.4"
17. Hybr1c1 ....u 1.1t1 1.175
Ie. FeJ. lelD 1.113
19. Eapok 1.U3 l.2.
JO. Pl.aag Me 0.... 1.1.
21. V_a.". __ 1.S. 1....

22. lQ.taeUpu'od 1.S. 1."
2S.~ JaatIuLU. 0.'. 0.'31
24.~ O.M' 0.H3
25.~ I.NO G.IM

1.911
1.Ml
t.lMO
1.806
1.711

1.'"
1.'S2
1.591
t.sa
1.1.
1.5M
1.ln

1.4"
1.411

1.'''',.._.
1.M.
t."
1.52f
1.440

1."
1."1
t.lJ.
0.708•...,

....J._
1.NO
2....2._
1.'18
1.M.

1."'
1.814
1.H.
1.909

' ..915
2.311
"'111
1....
1.HI1._1._
a.l.
J.n,
2••1'
1.t'1
1.50
....10._

Ze'.
a.,"....
a...a._
a.su2._
2.MSa._
2••11
2.-.1

2••"
2.531
2.162
a•••
I ....2.t.,
2••"
J.m
a.m
I."
2.111
2.0.
l.de
t.2U

••••• II •••• 3. d • 1 '•••1•• 11'.' it f u.t. 11 I ••• J.,••• t .... d (., 1.·$ I •••• I till

aea .
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~l. 7. Contd.••••••

Conal_ton ,

CCiIIpuiSOft of ..

(1) .......a-.lJ' at f ••1e pIt_

a 1 • , 15 aa J 18 , I If 11 IJ • Ie l' • 13 14 21 It 20 11 It •

ta) 0_10..", matMr:1iW

1 2 I .. a2 15 18 ., • S 11 2t II 12 to l' • t 13 H 19 • 23 It II

(3) balf -cun.iIr

1 2 S • 22 I l' • 1$ ... , I" It • 11 U t 17 1t 13 • 14 as It II

tt) .........foU1dl metov1_

t • 13 J 5 20 1t 21 • 22 1. • a sa 11 11 • 18 1" 7 , 14 IS It •

'I) f'ull _'Wri_
I J 11 2 .. 20 14 10 5 19 • 13 d II I' 11 12 17 , 7 • 12 II It •
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Sbt.lft1ed eelI'd. 8hoved 'thai: then .....

• 1gJl1fic8n.... dU' ., the YU1eUd with regard to

n4Uc1Dg sugu ell tbe Ii.. at.agea. The

YU1eU.. in 811 fi t .... an unnge4 1a du.lndl.ag

ol'dc with .....,.. to -'.1.1' redUcing augar CDaten.

1MJ --.lta an P"-_'*' ill Tabl. 7.

4.2. Total aug....

J.)Qrlng '.,,1. pbue. adD'" content. of t.ot:al 8UJgU'

.e noticed and that. too YU'1e4 in dUf..-t. Y8d........

At this pbtute. tnel aug- ._ ob8e.l'Wl4 in

lfo4uppllla~ (1 ., while~ .. 1D

lIendna (1.101 per CIl8ldt). Tot:e1 augen1~

8".'-1,. fl'Otn f.-le pbeM to .tul1 maturlt;y pbue ill all

the vart.U•• (1'ab18 .).

ToW 8UgU cont.en~1~ .. tho frtd. ......

one-fourth ma1:urlq. !be ....... Pd ralnJ.a\a ..

..... ... ill ~_ (2.100 pw aem:) end Zaaa~ (1.271

pelf cent) nspoo'tJ....ly.

At. half mat.urlt.y aUge. .110h~ .t.ncJ:eue of total

1NgU8 .. ottaeJ:'nd...... .... P.l~"""'D

ma1nt;a1Md highe" _.t, ca. JOe p.- ceat.) aDd IIe8l:1na

~ lowe8't __t. (t.512 per: _to).

Durino ~fouI:tb ......1toy~ vee .t.ncJ:eue I.A

total 8~U' C't)D't:8Dt OCJIIII)aftlld t:o fozmezo pha.. 8ftt1 ."..t.­

vu obaer:Yed 1ft DIMd CaYeftCl1&1b (3."' pc c.~ aDlII

_n....... fa ...... 'Lt" per • .-J.
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Table 8. Total auger •• diffennt -agee of fnlt -hd.t07,.,
per cenfl

............ It I I••••8.1 E II•• I I 1 ttf. I It.,f••••••••••••••• wn l1IJ••• 1 •••• ,•

IT' • • • II" Mil .. a •.•••• n •••••..•••' I' •• • I an at •• al Btl • F ,1 III

1. Robuta lest. 1.8ft a.oa, "2M I....
2. Dvu'f CaveftCUoh I.'" 1.921 2.1" let.' I ••'
J. PalayanJcodul 1••• "'11 2.308 3.042 3..1
4. NjaU poov&Jl 1._ 1.... 2.1. JeOM a.."
5. 0.1'0. MlcMl 1.Sll 1••• leHl 2.9. 3.119
6. Wodvppl11a 1aanua 1._ l.tl' 2eOtt 3.n, Se"1
1. IWoha Jamnea t ••M LttO, 2.1S2 2.t. I._
8. AdaJcka In.... ..,II ..,. 2.012 1.122 s.t"
9. Ree! banana 1.582 1.'11 J.1H 2.'46 3e521

10. Plaanq uua 1.Sit I.'" 2.071 a.111 s..a
It.. Cb1n1a 1.11' t.909 2.09. a.1. 1.-
12. Ma_" I.IU 1.... 1.191 2.Hl I.."
IS. Bodl_ Altafort. 1."* 1.'. 1.1. a.'" s.-
14. 1Canchike1a le'" 1.- 2.120 LMI Jel"
15. ...... pedadttbi I.'"a. lettI 2.HI LIS' 1..1
1•• Ioo4t.da bontha bat:b_ 1._ le'. 2.281 L511 a."1
1'. Hybrid aawai I .... a.OM 2.203 .....

~'"
18. PeJ'- 1.M. J.1OO L2t9 ~,. 1.111
19. Kapok teNl le'. a.aoa ~880 l.lA
20. P1Ha9 mae 1.11' 1.'" 2.1a _I" J.nl
21. V_~_ ...... 1.573 let" a.Olt a••• 1.111
22. lC1_ UpUOd 1.4'2 t.8'IO 2.081 2.tl5 2•••1
23.~ JalntDaU 1.44. I... le9t? 2.4'. I....
24. JIead.nI'l 2..101 Ie.' 1.512 1.1. LU7
21. z.na1bar 1.162 1.2'1 1.548 1.'" 2.an
.,1 ••••••.••31 •• llL ••• I .• II •••• " ,. dt··nn_,f I"

Con .
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Conclusion I

CoaIpu'i8Oft of~. .-

(1) ..-..aablly atUC' f-.le .....

• 17 a 15 18 7 11 10 • J II 4 14 It 1 • 12 5 12 11 21 II 1+

(2) ....fou1:h I118'tU&'itr

18 17 13 20 8 • l' 21 1. 2 I 9 11 7 11 II 14 23 1 • 12 10 I 24 II

(3) half ..__I_

S 18 l' S 17 • t 12 • J , .. 14 13 II • 1 22 10 11 • 21 IS as II

(4) tl'&r'ee-fovth ma~_

2 • 1 20 • J .. 5 • 12 , 19 18 13 11 10 17 15 14 1f U 21 21 21 at

IS) fU1_~ud_

2 • 3 , 1 9 5 • .. 12 11 10 11 • 13 18 14 11 21 U l' 17 22 21 It
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~ -.,......... iDcnued n M1 me_vi_
and ben a1Alo~ c:awadS.~ higlatan

~v- ca..' pel' __I aM .aa.. ".. obMn'ea

1ft Reftdraa (J.ln .. _t).

suU.Uca1 UII1pb ....-led thai: then we

a1gnUioab cU,,.... -.oDg the YU'leU.. 1ft 811 the

ti.. etagell of bU- cIlI'ft1oplaent. w1'tb ........... __1

8UgU am~ -. ........ GOft'teftt. of 1:OUl augen

".. obes.-. in l.t18 pha8e 111 811 dlo variet.l_ and

maxJarmn vas lo'UDd a" full meblrlt;y. '..'be 'ftricKl.. ill

all tho ftve deNlopIental SQge8 an &n'1IIlged in

..~1ntJ orde.. with~ to t:hetr tot:a1 augu

OOlltent. 8Ild pree_tea Ja ...1...

Ai: female pha_. bl~ etarah con~ ...........

ill P1saDg •• (1.He pe:t cent) and lowes~ .. in ..".

(1.003 par ..c). ~/ it "er1ed wlt-ta tUff..­

YUleUea. '.1be II1:aJ:'Cb ODat.ont.~ ,.... f-.la

pbue t:o full mat:u.rlt.y .fa all the ete9es of 'hi_
deVe1o~t (~. 9).

A~ c:me-fourth IMmrt't:7 then. wes 1ncI'eue ... ftanb

aoa"t andm~ ..... ia~ ("0'1 pc _t)

.... IdnilllllP wu 1ftp"~ (2.125 pc ..a).

Dud.Jag ball meturi:tF.. ~1a the at:anb oon~

1ACftU41d 8Dd lUX'" vu~ 1ft ~lb8I' (20•••

pe&" oaI'*) aDd i:be ad.ft..... 1ft Ch1Id.a (7... per ...-).
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Tel. I. ........ a" tit.... nagea of fn.l~ mat.un.'J'...
per..-'

.M" la.... IIL" • a_a ., • I

..... n. 'lilt ••••••• II ." • II •• n. *b If II I I..... ... I .1 .p II ••

1. Rob\uIU lei. 1.205
2. Dwuf~b S.,. Ie'"
J. PalayanJlllo4aD 1.112 2e '25
4. IIjal1 jJOO9'- 1.'" S. 2455. GI08 Miebel 1." 2.8"
6. KodUppllla JomMD 1.18' 1.2.
1. Poooba JomMD 1.111 J.143
8. AdaJdIul ...... 1.,al &.213
9. Red banana 1.11' 3e 321

10. Pit!J8ftg 111. t.HJ I."
11. ChiD.la s..m 1.0'2
12. Matd. 1••' S.MI
13. Bodle. AI_ton. t.1S' Lat,

14. lCaDcb1ke1a I.* a."1
15....Ddre~ 1.H8 '-US
16. Ioo41c1a bofttba ba~•••"2. Se199
17. Hfbri4 ..... 1.... 4."2
la. ..,.. leotI ••319
19. k.apOk 1.511 4.781
20. Ii.eng .. 1.511 4.105
21. v.....tou ...... Ie" 4.118
22. IQ.-~ 1... 1.911
23. JumaId~ 1.343 _,"
24. lJeftdJ:'8B 1.518 "011
25. "...ibu: 1.M9 5.9.

11.aM
10.9'0
11.n4
9.905
9.74'

,.a'2
'.tOt
7.'19

' ••59...,.­,..•
'.3.
'_'15
7.'19
1.112

10.3'71
12.083
10.89.
11.135
11.097
11.921
14.896
20.090
20.82.

13.1'71
12.t'l
13-SCM
1••244

14.431
11•••S

11.32'
11.918
13.nS
11.85
12.49_
13.990
13.1.
13.811
12.",

1'.4.
1 S1
21. ..
22.04.
23e420

lieS"
tlel!3
1&.927
28.041

21.'"

20.on
la••ll
19._5
20....

20.5.
sa..a
19.119
2O••M
19.,.
20.4U
t8elJO

1'.lit
s.a.50S

2O.IJJ
1'.t8.
21.07.
21.011...­
2J.I......
...10
JO.IM29._
Sl.3IO
l3e215

I •••••• 1. II ltd I IlL•••• • I •••• &. f.U L • •• MOb, •• 11 .. I __
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At. tbh...... _Wl:I_ aUO.. atendna (....1

pel' ~) _w... bighut. _DUDt of at:.enh Md

............ (IJ..J2J PM' ...., oonta1aed the .....

__to.

During taU _tutti' a~ h nacdtled high'"

1.".1 1rl 811 the end noUoed ....

Zaaatbu (13.211 ) and .nilauro wu ubMI.... ill

....... paddIltld (S'.III ceI'*).

M the in all the yarleu.. ."

4if6N'eftt: RaQa8 of ""'t.~ 41d .,t. 8ihOIf

.,. oone1aUon vtth ..~ di..... w..ttr.
t.he ••1:laUca1 -.lysl. of __ .. not.~ ...

4.4. Crude f1b~

The Cl"Ude 'ibn~ .. P"JI-t. 1ft ¥elY low

amo.u at: f-.ale pbu.. ltD......, 1t: veri wi_

aiff~ Y&r1et.1... At '-1. pbaM ....

fibre wea~.. ill ..~ (4.319 per t*lt.)

end 1libe _ b ....... (l.sa peI'~. !he

ende !Job ~~~ &om f.-J.. pbue _ faJJ.."vi_ in.J.l the at.agea of tnit,~_

(Te18 10).

At. oae-fou.c1l:b -t.wt'F. th-. wu f.ftcnUe ill

et1lde fiJM:'e cont::el* and _t..... __ 1ft .,.., .M

..tha11 ('.478 per cenJ .s Illa'" ... In HPr14 ....

(....3 per _->.
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Teb1.18. CI'ude"'" ...ff__~ fta9U of fl'd_ ._.1_
J

pc"

••••••••• r. • •• Be i •• I •••,••••••••• I II Ill•• II I " I I • II • II I •••, •

_ ca.. Ifa1f
._ ro.nb ....,..1 '"

_1....._1.'.....__11........1......11..1 ..1...1...._1.-.., II&ttI:.II.1 I •••

.... hU
fnI1rJl ...
... viti'
m. I' III

1.~ ,,8J
2. Dwu'f C8¥WA.t.ata 1.-
3. PalqaaJIDdaD 4.1.
•• .jell JiiOOftI' I."
5. c.,"". MlClhe1 2.'"
a. KoduppUla ...... .._•
,. Poocbe a.",
8. A4e1dca ..... a....
9. R.s __ 3e3M

10. Pisang UliD 3...
11. Ch1ni. 1.951
12. ....... 1.1.
13. 8od1_ Alt.efon 2."
14. Kancb.fJlela 2.31'
11. __a pedat:btlld a.MI
16. Ioo4Wa boft1:ba be... I.».
1'. HJbI"i,4 ...... 1._
la. ...,.. a.'M
~.~k ~..
20. P18ang _ a.••
lle V-'-ll a.-.
22. K1_ 2.924
2S. J....s. 1I::Ita1:heU 3.'12.4. -endna 2.4S2
2S. ZMa1be&' 2.03
••• U , t • II •• I 1.

6.1t3 18.1" 12.MS lI.OII
"80S ••91'7 12.7. 1...1

'.1. 9.215 II.MI I"'"
'.4H 9.-. 12.110 1"017
"032 9.t,. 12.41' 1".1
..1.3 ' ••M 11.199 lle.l
..ttS '.'11 12.0n 1""1

..* ••991 11.la 17.'"
".'1 9.281 11.33' 1'.M2...,. ... 12.270 1....,

4.'" ... 12.310 I"'"
S.4'1 "993 11._ l"UI
SeM5 9.138 11._ t,.m
5.2M '.990 10.... 11.1a

".'4 9••2 11.071 St.,,,
Sel. "'H lJ.m 1'.'"..•, "025 10._ 18.'"
5.41' •••• 13." 19•••..... 9.4• 11.521 I".s.au 8.1SO lO.lt, 17•.,

"5. ••381 11.133 17.970

Se'" .... 13.197 st...

7••" 10.255 12._ t'._
"72' 9.455 t2.159 18."
7.010 9.159 11.914 1""2

• • .n or. II I ••••••. 11, ••••• •• 'U
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Dur1ag ball _"'i~ ..... theft ... again iDe.-

1ft end. fibre tft.--.l Jaantba11 (10.251 pel'

_.to) malftt:a1Mc! .. Jd. unt. .. lCanddJce1a

(7.990 pc _t.) the~

At. t::ba'M-foVtb ..".. au. fibre fUI'thu'

.iacnUed 8ftd ._t__ 1a P.,..n (11.311 pc oeM)

an4 Mat.... 1D Pie__ (10.11t per cent).

Dud.Dg fUll --.ntr. the CI'I:Ude fibre ooa.." n ••••

the h1gbe'- level ia au. tile ftI"1.u_ 8ftd ...... peclatbthl

oont:aJ.fted the ..... J. 'It••" pel" cent) and ~1ut1a

tho mle... (15.129 PU' J.

Ae tebe end. ,...... t. ... all the YarieU_ at.

41ffenrrt atavee of '" •• -- ..,. -.r oon:e1atloD

vl'th~ 41. 1tt'. the det.a not.

au.1yaed naUn1caU.7.

The _xs.. CI'Ude pt:.'Ot.et.a~ vu DOt1ee4 sa
£-.1. phase bUt. it. ... foWId to ...., 811Dng the tit,...

ftr1.U... At. tb1e ptaua, t:be blghen CU'Udtt PIOtaift ...

oo't1ced ia 8Ood1da boMba be (1.8. pi&" _t) ..

ldaS- 1D Gn8 Hlcd1e1 (J. pel' .-tJ. Cncle pn....

oonteDt. alJ' ctecnuet\ 'JDft '-1. pbs_ .. f\l11

1Ht:v1qr pha.. 111 aU the~ (T_le 11).



.,.1. 11. Cftde plIO....., cUff__~ stage. of fJ:'dt

m~_).. '"

1 , r ••••••• • i I.' r.I.I. til r ••1 1. rJ.• I' rJ ., .... aUr.1,. r ••

84
no•

.. ~ Half 1

..,. .,. 1cMII__ ...e __ _
••_._1._•._ 1 .- r_lI_r••I..... J ·.1-'\ a, •• sa x x •••

1. RobU'=8 .... a.- 2.2. le"1 t.SJI
2. Dwuf CageDdiab .s.... 2._ 2.318 ..... te"
I. Pal.,.eMod8ft J.Jn 1.0. ~IO' 2.0" Ie'"
4. t1jali pooftft ~t'l q708 2.481 2.111 tern
s. G.-. H.tcbel Je'. 2-.701 a.... 2.153 1._
t. lCOduppUla ..., a.", 2.425 2.00J le'"
'.~ !a8M.D IttHe a..S 2.211 qO,a 1.'li
.. J\d.akkoa Jelli J.8" 2....1 I.". 1.'.
9. Red bftMlla J. f'N 2... 2.53 2.041 1.'.

10. P1"~ 11JJ.Il I._ 3.'. 2.386 1.881 ,..tll
IS. Ch.1nle .... 2e101 2.314 le9. ,-S14
12. __U "f" a."32.185 1._ 1.4"
IS. 8od.1_ A1utort J..' "XI 2.84. 2.121 1.5"
tf. ¥.tInOb£_la I.". .... J.'" 2.009 1."1
IS........ pada~"d. Ie" LIM 1.'42 qt. le.7It'. 8004U.. borlttae ..... 1.1. _»1 a.911 2.SM 2.t.
I'. Itprl.d .-s 3.231 a..21 2.2a'1 ~1I2

III• ...,.. 3.111 2.". a.., a.'8'
It. Kapok 1.111 Jet" Ie.M 2.0.3 le'"
.. p~ .. 3.232 a... 2eM4 1.108 t.UJ
2t. V_et.a....... 1.193 2t.92J 2.448 s..- 1....

22. J<1_ t:epu:od 3.14. I.'. J.'42 Ie141 1.81'
23.~ JlWlt:hall 3._' 2t.'7f 2..17 t.8C1 le31'
M.~ 1.- 2.812 2.4'3 2.02' ....,.
21. ~.. Ie." 1.002 2.8J' 2e222 I.M5
••••11••11." •• " II.. I It.ltll •• 1.a•• III. ,•• fl 1 a •• II • 11.... FlF eM [ at

C~•••••••)
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~1IOft of ftd...... at.

(1) .t.rreecU.aWJ' at..,. , ••Ie pIIa..

te I' 22 13 10 9 11 12 II "4 18 a3 3 19 • 11 24 20 • 21 , 1 2 .. I

(2) oft_fourth _ ...1_
22 16 13 t1 15 18 14 S SO 21 21 , 21 19 '2M 20 1 8 12 • 4 11 I

(3) half mat.url.tF

17 M 18 15 21 as 13 13 14 • I' J .. 5 24 8 21 • t JG 12 2 11 , I

ec) """"".f.Outth Mwa_
16 t8 l' as 5 22 11 11 4 , J , 19 at H • 11 8 1 2 18 21 23 10 11

(I) full ma~1tF

l' "' 1.8 10 22 9 a 19 , I 21 14 " 2 I 15 .. 13 1 11 24 21 12 21 21
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GnlIlt _ •••_ ... 811gbU7 ta _

f01lRh pM 10 pba... a. -.t••

.... p'" .. PA'M-.'t U Xl , ........ -u
aDd ••,_ -.1 (2.111 pM' .-l.

A" half the pnteift~ funtt•

....... aIld Idgb'" M ••' in 1tJ'bd,4 .....

(2••21 pC -mr), .a ill tie M).

Age'. en6a PIQ CIOnt.ttftt 114 la ,....

_~it.F ~ .. 'half The"I •

.. pen of pzoteia ia

............. be•••• <a.IM peI'..nJ _ ....

(&.100 pM' oeat.) Wll,..

At, f8U mat: __ ldvheft I.O_~ of .........-..

... 0 ......... ift JIOOd&da .boMha .._ •• (2.118 pc oet)

.................. ~, ~ (1.11' pC -U.
'.rM ..U.Ucal -..lp18 1.. t:ha't wu

.~ dif....... ....-0 'the wlttl '*
CI\Ida p...... GOD---' the ...._ ~ _ ,..

... f-.al. __ J8 aU the~ end Ie mdT

at. h11 _. ..~ eDge4 1a ..

....... J.a aU t.he Uw .....&os•••W tJUgM wida .--' •

~J:' ccu4e pco....~ ad p.cu.,*, la T8b1e U •

•.•. .,....
...__ t.anr&&a .. _ d ,-.1. ph,.

8IIJC1 ........ 'ftIy with dU..... •....
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....... bl to of Uoed PalavflftllocSaa

(J..' pc ..__ i8 Red banaRe

(1... per _~. tMIIiD conUftt, .,••cUl,. n4ucecl

.In all YUle"'" '-.Jre phaN to fa11 ._..1toy "-

(Table 12).

'l1Ie ~ .. a1J.gbdy .........t. ~fOUl'tb

___1_ vb_ to the ...Ie pM... Pa1e.r .....

Mia_1Aed ,e_ 'LU2 pc _~) 8Dcl .....

... _ in PiIl8ll9 _ (.... p8Z' _t.).

At half 1_. till"" _~ reduHd .....

al_ meat..... ob P.ley " (2.213 p.- eentJ

end ai.a- .. ill Me (1.83 ~ ).

~ ega1n at tbn..,ovth MUd_ aDd

Pal8¥anko4eft~ btah.., ....- (1.91' PU'-t)

and J:WJ:f C8ftDd1......4 .....t.tawn __.t (0.14' pel: eent).

At full _tald_ ....., the t.aard.a content~

.....aect to tile toneI"~. 11ae _i_
t pcu_. ill .-w '0.'. pel"~ aDd ....,_

..... ill Dwu'f C8ftDd1. (O.IM pel' _tJ.
-aU.tical ua1J"aU .aaowed that t:b... ".. a1gaUto.lt.

41ft.- -..., eu- with napeft. to t .....

.......t ill all 11M fi~ etaqaa of t:be !nit.

'l'he maxs... __in co'*-' ..~ 1ft fenele pbaee ....

ldal.Mwa .. fowI4 1ft full ....It,.. nave. The~_

1ft all the fl_ deft1opal.1;&1 __..,.. of the fnit ...

unnged 1a cJe.Cleftding 0 W t:beu a.
00....1: ea4 p---.s 'bb1e U.
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7&bl. 12. 'fannin at. d1ff tag.. of fn.f.~ ........,

pM' _to

••• '•••1••••M.'. EF • .IIE Dr •••a.s•• I L'.. • •••••• -Ia .••• ± ••••••••••I.g n -a •

... • ,•••••••••• 111' 1m ••••••••• I b •• '11 J I Ju.a '-_.1...... 1.11••1.. UU

1. Robusta J.Jl1 2.,032

2. DwUf~ 2.14. 1.'.
J. Pal.,....... 2••' 2.532
4. Jlja11 pcJ09_ 2.15& 1.'.
5. a_a nlcbe1 2.206 1.928

Ie Ko4upp111a Jatnraatr. a.oa. 1e'M
,. Poooba ....... 2.049 Lt7Q
8. Mo)r.Jca~ ~. tae 1.'23

'. Red~ 1.820 1....
10. Piaaa.g Ul1ft ~.319 2.094
11. Ch1n1a ...932 1.721
12. 14a~d. ~.21' 1.9.

13. 80<11ee Ai_fon 1.'" 1.'.
14. .JCtItJcblke11t 2.31S 2.040
15. a.an paUnbthl 2.218 1.9'2
1••~ bufttha bat:bMa 2.Sn ~031

1'. Hrbrl<! ..,. 2.M. 1.701
18. PcIpa 2.458 2e180
19. Kapok 2.041 1.".
ao. Pl..ag .. 1.8S' 1.594
21. v.....". 1.9" tel.
22. lQ_~ 2.344 2.024
23.~ 1cmtba11 2.651 2.45S
24. ....... 2.H2 1.992
25. zataibU 2.1'2 lete3

1.8M l.'" 0._
1."1 0.'.9 o.JtI
2.2S' 1.9~ 0.8&'
le9J9 0.'" 0._
1.12' 0.M1 0.'"
leW1 1.16' 0.711

1.581 0."4 0.'"
1.352 1.001 0....
le338 0.859 0.121

'-14' 0.'86 0.'"
le310 0.'" 0."1
1.'44 1.'" 0.989
1.4'2 1.1" 0.9_
1.9.. 1.825 0.87.
1.615 1.841 G.831

1.893 1.'. 0.'"
I.SA 1.S80 0...1
1.MI 1.701 0.'.
1.'25 1.303 0.913
1.480 1.213 0....
1.293 1.116 0.901
1.991 1.'13 0.8M
2.105 1.890 0.'"
1.819 0."1 0."5
1.593 0.994 0.'"

•••••.••••1 •••• •••••.•• • •.••••• if·) '1111 ,. lit • at•••• n ••r.

<:eatta.••••••••
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Coftoluslon •

(.':ompar1aan of y_ted.. d

(1) iJBedlauly at... f_10 pbaM

3 23 18 22 14 1. 10 1 24 15 12 J 2S • 2 8 , 19 l' • 13 II 11 • t

(2) o-.founh ....1_

3 23 t8 10 14 ,. 1 22 24 4 2S 2 15 12 5 19 , • 11 • 11 l' , at •

(3) half mat.vl1l.F

3 23 22 14 18 12 .. 16 1 10 H 2 5 l' 11 25 , 17 • 20 13 8 • 11 21

(4) ~foUftb_brtt.y

3 23 15 14 1 I' 18 22 19 20 11 13 12 • 21 8 25 .. ., J4 11 1. 5 t I

(5) full mat.u.d._

12 13 23 1. 19 21 14 1 .. 17 22 20 3 15 18 24 25 10 11 6 , I • , 2



Ail ripe stag_. t:he redUc1ag SUO" COftteftt and total

8UO'U content neched highest 1...1 in all ~ Yartft1ell

teat.ed. aut atarch and .,. f1bl:'e con....ta. th.ougIl

lftCftUed from 1JRmed1ately dMr £..1. phase to full

_turU:y, fell down sbup1,. at ripe nage. •........
t:am\t.a and CI'\Ide pm_in cont.eDtlI ...... min1.ll1.D U aU

variet..t.ee at J:1pe stage. '11le ftIIUlu anp~ ...

Tab1. 11.

Influence of cbem1ca1 ClOft8U...... of beftaaa fnl1: Oft

lftfecUon uc! lat8D81tw of 41Ha..

'1'he major ahead.c::a1 OOIUJUtuent.a ..... fota4 tlo haW •

lot. of vorladon fcom ~ female phue to rlpen1fto 8tage.e

'lb. ndUClDg arugan aDd totel augen ....:111y~

fzom female ph... txt ripe _.ge. ,.,..~ end C&'\Ide

fibn wen havlnq an 1ncnuing ,enr.'IeftCy UU ~ hl1

..t:urlt;y and dUl:'1Dg ripening, t:heae ...~u ....,ed

audden decnea. The 't8nft1n and cI'Ude ps'Oteia ...... abowa

• at:ea4¥ cJecJ:ease f.- feel. phase to ftl*'lao aUge.

The 1Dfec:UOD pet.t.el:n of ••~ in dlffeJ:W*

auo•• of~t: of fl'U1t. hu 8hoND much ..tau..

A~ Ule sage JJmledlate1y af'" '-.le pbue, ~ pa~

did act tafen tM fl'U1t. 8'NIl af'- glri.ag .. 1IIJ.,.

1D41caitJ,ag J.ameity to cU...._ " t:b1. a1r.age. A-.
olu_four1th ma~lty and half ma~l_ atagea. the pa~



Table 13. Majo.... chemical coftlKltueot.a at. ripe stage of 4lffenm: banana wr1eUee ~

per~

•
s1.
no.

• I P ap • F •• , lEa • • I .' P. , •••• • •• It

Tot:a1 st:arah C&'Ude
-19M' fJJ:d:tt

, n I 11

p II .. T' 1 P • _. " umu F • PI T" $ U ••111

WI. 1,. r •• •••• t". • I a IF It ,.1. h ••• r D ••• '1 ,



76

GOuld 8ft... the bon. Us... oaly at.... gtY1Dg pia px'ieJI

iftJu1ea end ~. too Ja f. varl.U. only, 8howiD.9
~t. the.. banana ,nit. .......l.teD~ _ the fungu

(Tabl_ 2 .. 3). When the fni~ beo_ 8>" _"un
aad ....ached three-fourtb _tout!tv moat. of t:be ¥art.U.

..... found 1:0 be lID" 8WJoeptJbl.. At th1a -tate.
fifUterl vaneU. beve~ iafecUoa when .......Juncl

aDd all ftrieU.. ~t. Palar~ and~ kuftthaU

have taken iftfecUon wheft lajund (Table .). WIlen

t:be fn1t. bee._ fully _tw:e. all the .-r:Let.le8 ....

found to be highly susoept..t.bl. aDd __ ,,1tho_ J.aJ1IIY

1:he pat:hoqen oould 1nf__ all U\e 'tU'i.tJ.ee '.,.1. 5).

1ft q_....a1. YOlD'JU' frW.t. .... IlIOn naist:atlt. t:o the

pathogen and when the f&'Uit. an _n mabU'e4 the

suseepUb.Uit.y 1acnuec.t.

In yo~ _Qq'" ehe t.ann.1ft aad CZ'Ude p.cot.e1a ...

~ ent} the.. -.0 OOUUt::uenU ......ed t:lottu'd8

mat.urit.y. on 1:I1e other h.and, redue1ag 8uoera, totel

augus, crude fibre and ftaI'Ch J.ac.nued Ull full

mat,witoy. Th1s clearly 1DcUoa.. t:hat, 1IIhen the t.ann.1ft

and enc1e p~_1D OOfttanb ..... biota. t:be rea1 ....

of the fnit. ..a1ftn the pathogen ... YeJ:Y high. ....

~ re4UC1Dg augus, total llUgUa, crt1&I !ibn 8D4 a.....

incnaMd I.D all the atagea of fnJ.t. de9'e1opment. UU

mat.urit;y, the suaceptJ.bil1t.y 11180 lDGnaee4e 'ftlua __

tile.. etMaical conaUa.au namely nd\lC':J.a'; aur;aI'8,
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toUl sUgAl'S, aQnb aDd o&'\I(le f.tlt... wen IlIOn. the

fr:u.tt. bee.- _re~le to ant.b.ntcao.. dJ.......

As far lUI the di..... ~1_ i. ClIO~ ,..

o....fourth maturity to fuU -~u.r1tw t:ben 1s .. 1ac.nu....

'*tdoncy. 1'he nduc1ng auger. _Ml a\rJaJ:. 81sU'Oh and

crude fibre __ folDS to 1acnUe 'J*a u.t-.uete1)' .,..

femcle phue t;o full mawrity 1ft all 'tI'U'1eU_ .....

Bu_ t:ann1ft enct Crude p.tO-.tJ'l ... t...s ., 4ecnue WI

full mawr:iq- (Tabl_ " 8. I, SO, 11 and 12).

ibe a1:aUst.1eal analysis of 1:he dab showed t:hat. ...

.. po.iU". eottn1aUon be,,:•• 1Dt.erIalt:y of dt••_ v1*

redUcing n;an and to1:a1 s~ .....cthough t:be nutlIh

and crude fibre conterrt8i~ they did not. 81'Dw ....

819Dlfl~ CCITe1at1on with t:he d18eue int.elle1tr

(Tabl.. Sf. 11 and S6).

'%'he CZ'\lde prote.ln aDd tannln foUDd to ......

U>wel'da the -.tur1ty and ·tben 8ft 1acnUe 1. di .

iat.ens1ty fI:'om on.e-fOW1:b t;o full _t.urit.y. StatiaUaal

analy.is of the Clat:a cl ly 1nd1ca1:C that. tbe1:e ... a

nevaUve corn1aUOn be eruda patein and taMS.

content of t;he fl'U1t. aRc! 41_. intert81ty ('1'ab1.. '4, 11

eDd 1.) "igw:ea 5, • 8Illd 7).

The eod~1c:1_u of col're1eUon be~~U9It

1nt.enalt.y of 1ftfecU.0Il (when iftJund) and majoJ:' dMMloa1

oons'tl-..u at. one-foVth i_to_tty wve 0.090" 0.1a.,
-0.0299, -0.0621, -0.33. $'ld ....'SI fOJ:' recJuciJlg .......

/
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ae1aUouhlp be...... aMld.ce1oonnl.... (a)

ant! pe&' cent <U.e_ .....It.r (7) at.~

foUl1:h mahdtv (jnJ__)

... t..... Ill... • .... tIll'

c:bfldaal
coUU.....

.__ II

c:ornlau.­
coeff1c1.-CI')

,.... I' E lUl••". • • . I ••

••1 I .1. • II I I • II all III II hit II a a.& •• II • • I I J • I • II .&.... . I.
~eugU'

To1:a1 aug.

S~

CI:ude f1bn

C,nde p&'Ote.&n

Ten'nln

0.0908

0.28......
-0.0121

-0.3329

....'12..

-
•
•
•

-
J.B" •••II' II •••••• R III. I r I • I. I II. • I IAI.I



.RelaUoaship bebrleen ~a1 conatJ:tuent.8 bd

and pel' CMn~ dis.._ 1Dt.enal_ (17) ._ halt

maar.t_ (JIlJur-')
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•• a .. UI_Jldl, .111 IT.• W

C'h.Je.1
couU.....

••••••• Ull.. _., 1. IFF ••• U 1.11 dA

"II •.•_. Will I • I .1 II I I ••• • 11 I I

a.aue:1ag sur;u O.lS'.

ToUl ngu O.ll8O

St.aze1'l -o.3IJJ

ena. fibn 0.1)11

Cnde pJ:01:ein -o.tOU-

.......4.,uin .-0."•••
••• I • II • N. t T t , ,. I ••

.Ir•• u.. "I' 1 • n a.l.

•
•-
•

'I • 4 14 - 1."••

., • s.. 2 - 0.'181 •

.1 I .1•• II •

• aigldft.... ~ 5 pc ..... 1eN1

** 8t.\J1df1oani: .. 1 pc' ..to 1eft1



RelaUouldp a. Cb.ica1 aoUU-.u (x)

an4 pK' oe_ ., lDtee1"y (y) ••~

fotl.l1::h MWr1_
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...... 1 I TI I ttl JlI••

II .11 a•• a I] • I • II •

a-deal
GOnad.'ttl.....

....... !!!!Ell ~f 681!1_ I I • II

taj...a 8S",..a
... ~ d I Fill •

I • I .. III I a II s • .1 • IIIII.IIIIU.

aeduclftg 8UgU

ToU1 S\tgaI'

a....

CZ'Ude fi.bn

Crude p.I'O~

-.-ill

••••••
0.4218·

-0.3481

0.1433

".111'

-0.".

0.2111

0.1123

-0.3040

0.14.

-0.3112

•••• • 1 I a". I I I 111m.. • II • I dllIIl I I '1 L .... t I ••••• I • II t1 ••••
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_tel ~. 8tlU'Cd\#cnde f~ cnde prot.e1ft 8Dd t:amda

napecU...1y. All theee val wen no~ significant. ••

fl" per: oent. 1...1~ fol." ".

1'be coefflc1etlts of con:e1aUon ....... pel'fJ8fttege

ln~lt.y of cU...... (wbeQ 1aJuntd) end -Jor CheDi_l

oouUt.uen. at. half maWd._ stage ,... 0.15'2. 0.1...

-0.3322. 0.1311.-0 52 and ....,.. for nduc!ftg tnavan.

total euo81:. CZ'Ude fJ.bre.. cu:ude pa:ote1a and , ..a"
rupec:Uve1y. All the.. ftluea wen not. .1gnJ.flcaD~ n

five per 0eDt. lew! ..ep~ fOr una1ft and cnde prote1ae

At. th.ree-fourtb mat.urlq BUg.. 'the ooefflel_u of

colTe1atJ.oa be... peJ:OIfttage cUa.... int.ea,d._ end _.10&'

chemloal COft8't1tGente 0.455'_ 0••238. -o.M81. 0.14S.I.

-0.3317 fIhd -0.3'740 laJund eDt! 0.2813. 0.1123.

-0.3040. 0.1421. .0.3152 end. .....,. (when injured) for

n4uclng augu. taU! ..,...~ c:&"\lde fibn. CI'Ude

~.... ud UDft1n ......U..q. All 'the.. ftl.. wen

no't e10"ftlf1cant at f1ft PH' cent. len1 except for reduclDg

SU9U. Ud tou1 augar8 (when Jajued) and UDft1n h.daj""O.

At. full mat.urlt.F ..... the COft"elaUon aoefflc1enu

be ~ge 1at.enalty of ~ 41__ end major:

che'd.ca1 CODDUt.uent.a ..... 0.1a.. I.lelt. .... lnS. -0.3371.

-0.1159 aDd 0.0112 tlIben iDJ.... aDd 0.1481. 0.1.'_ -0.1'44•

• 0.2H'. -o.lOO'.~O.04al for ""'ing augen. to_I aug....

eURh. ca:ude fibre. 0I'U4e PIOtata and UDft1n ftt8pCICrU".ll'.



All the•• ftluee wen feed to be __ .1gn1l1o.- a"

ft•• per cen~ 1.-..1.

Thu nduclag an Md __1 IJUg8ft wen major

ch_.cal coud lble for ausceptJ.bil1tJ' of

~ dis.... and cnde pzo-.ua and tenftiD .... napo_1bl.

for resistance to the ••_.
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'ftte iDfenect baftaM !nit. ger.aen11,. fdIbSbl'Ud

conspicuous ~t-. aftM' tIM.......... Hen tbe

8JIIlPtoII8 appeand U -.11. ~.J:'ly~ bI'O'Idl

colo.... fIpOU OOftVU~ v.ttll the ye110wiag eJd.a.

Th1e iftdloa,*a tho to 1:.'1$ BJl'II)t..oDt will be ftDn p:a:oJ'lO~

dwing tbA dpetfttog stege. At. tbia~ th.- opo~

enluge4 wu:y qulek1,." \l1~."'_ly beooD.ing 6.u:'k 1trcNIl

t;o blGck in <.0..... ~a C'01:e coal...,~

fo~ larve paMhu Ud co....ed the fruit wltb1D •

f.., ell!,... 'Ihe aatiY1t,y of the patboqen .,a ..

thep~ of luve ma.... of ..........u obsenwd

on lnfen1:«' fnlt.. SoMnl worker. (WUdl_ aDd Me~

1931, ~. 1935 aII4 MencU.Ut, lNO) have daac.r:ibed

t;he po~'t h~t; ayJIfJ)tofl'u1 of baMDe fruit 'tIh&n .~teeJce4 by

1:b1s pa~. PreII.- • ..-tJ..on ooaf~ the earll_

f1~••

n......n. elk! ...~ (.' ....... 1112t2JS.UM9)

onated tho genua~ to~_ 8va1,1*

spored acenu1wa fUDQi \1bJ.Cb an 11IO_ ;la9'~1 ...... 01'

appenaaO- on the~l (~_ 18a4). Later on. lot.

of a1teraU~ -aui.caUon and ~atJ.oD of ....~

o~ ~ha modem QQ ~t of the gttI1Wi VU e8'tab1J.ahed

on ~iMllt.u1 baa1. lJ"; eJ1<.~ "fOO(\ (1913) neult4ag

merver of large n..... of~ to the GUU_

created qcuN8~Co~ (itao'" ......... IE- !
Pan I, IU, .... 1831). A wid. n.nge of bosu be10trging

~ mony !.ute. of bigber pI_ee M8 bMft~ .. be



be-'*! ." 4I.ffer:elft apeat•• of~ ..

~ (........ ItSil and _ ..... ttM). A

lave ......... of~ eJId __ -I*d­
~111 t:heft 4f.sUngu.t.ebe4 .", 8Ught. aDd SAcoraal.....

IIOrpho1og1cal~ aDd -.ppOaM ftx.t.tI' of tID.

nlatJouhips ..... __ ..,..,.. wi...~

... ,aece). the ooaitU.tl1 pbaM of .. atItiIIIAa (&to••)

SpadeS aDd SIUteDk.

The ....... worken aleo f.-d ,,",tt ill cUt.........

laolat:u of s..~ • nn.lgh~ epond

~... tIbent Ie • gnet. 'V"U'iat.ioa ia .1-. ..... .....

app....JIOl'la aft4 _rpbology of t:he fftCUflc.tJo.. 1M

1noculaUoa ......U al80 abOwecI mtlft of tile ....1....

1IOU14 produce ahuacurintc 8JIIptaIB Oil ChIt o1:beJ:' hoeu
,

an4 fu.rthu'. then is Wl<leDc:e for dU~Uoa

among ~ 1_la.. wbloh wen .

~ • ))1'0.4 ooncep't of tile.. bJO~ .....

came ..... beJao. wltb the _zphologlca1~ la

U'UfJ.c1e1 eu.lwru. naWJ:a1 iftfeatWm .. am••-.aa""

teeta OR • wide ftQge of he"~ u.&u of

ftrlaUoa. AD (191'.) tiDally wad_took a ...

~ee1 a<tu41.. sa whic:lb he expar.tded the ..

.. tbe COId4S&1 fozm of .. _ I

aoo wbiob lad Po. 100 apeci.ee of __.'."

~lhtm Cboke end oa- .. DeW epeoUlcatioa tor t:be
I

f\1DgWJ they nud.t.e4 _ bane.. fn1-. <seee. 1~

• .." "......uea .. 91.... etudl_ Oft



tAla "-:ru wen cCftdUCted bt'~ (1913), ApU (.21),

TolD (1922), Aahbr (1911) and w.e- (1t3l). aut .... of

~he woJ:ken hU empba"laed Oft texo......ce1 1'081""01'1 of

t:hie pai:bogen. ~ (1913) obNI,*, the .....apoc.

of thla pa~ bu.~ ho did 11IO. ldeat.tfy t:he peden

-u.oe. AIittiDy (t931) bed q1-.- • deu.iled -lPho~

of uo1~ atage of 2- .1. en.cS .ldtIIatJ.fl84 ..

2.~ bU.. he cUd DO......~ 1:he l.alpedtlOt.

aUO-. WUG._ (1935) &l_ obMrNd ttle .-..c.......

a.ge. t:be.n also, DO 1saa)nomical ntU'raD9_nt. of

i:he l.alpedecrt. stage _ made. LaaUy Ar:x (195.)

\U'ldO~ ftan'l84 V. Sllpere.ct. -.0- of the

i-~ ~ aDd no othc

iJlpedect. _..va obatJn8c1 for: tIl"'e ••~\18

tungu. Pen8.1 of l1t.enbln e1KMld tilat .... 8£-.

maJd,ng a. .,.m ... .,..,. of .i- pAQM'lIR'1.IW••, 1~

18 Down in tMo diffennt name.. .Ie .... aDd ...w.
In the pnaen~ ~. the .....,~ aDd perf.­

.~ tSQcI'1ptiOft of thia pet:bogen tully agned with

t:he delJtU'1pUon 91". by~ (t'II). Age'" (1922).

To.:o (1922), AIittiDy (1931). tlUdlav (1935), .laiD (1910),

~ann and R_aJcI1...... (1958). ThWI 1_ Ss ftIJ'

nuoaable and nal1eldc to aame .. pat:bogea ..

s..~ idle •."..,-- ."oe of a-~



o I

1'ba straia yar1atJ.oa propoeed by '-"1'0 (1922) and

Aeh':tJy (1931) on the 1)&810 of aUqht var1atloo 1ft

cult.ural CI'l.U~ end 41Mensl0f)8 of th~ SPOhe .-..0_
~ accept.ed for a ~thoo- 11_ .it~ *leb

1s having IDOre 'thaD 1,000 bon nnge. Oal,. after •

detailed ~udy of severity of pa~l_, bon I'angefJ

and varJ.at.t.one in ~ abO". if any one ..

pl'Opose aU.ins sDd fo~. Tll1 ....u... .,•...,
1. made. tllEd:'e 1s no juetJ.llca1d.oe _Idng tid_ .....,••

1nto d1ffeftm~ aU-dna.

'j,~fJ..... b-. vuieu. ...........

agalnn the Mthl:acnose .d1SeaM .... bJ' At*.~
Aa i:he pathogen is coaeidered to be -ale, i. tba

host. tissues n"'11ft1y t:h.ro~ irljvy (Ton, 1922,

Pan, 1930, .1mmoDda eM MJ.1:.Ghell, lHO, .......u... lHO).

Tb...for.. t.wo qopeaof illOCNlaUcn me'tbocl8 ...-.ly with

injury end without iaJ-r wen adop'tled. The AU .

was IDCn 1ft the ca.. of Jajw:ed fndt, ... au \he .

when compared ~o the \8l1nj1ll'ld .... ZD tlbe 11'

fJugee of fruit. cleftJ.opa.-' (~.. a and s), the

iafecUoft we noUced caly at... 91Yi.1t9 iDJ.,. .sa
the ca.. of female pha... Wl'thout.1aJUlY. _ .tal.....

was obseJ:"V'ed on fruit. at.~ end half _tad"
8i:age8. At. tlu'ee-foUJ:'tb ...1_ Rage. all the

varieties took infect10n ",... iaJuy wu made ~

Palayankodan eDd Ju.maat~. But. vU'l......

Mftle1y aabuaua. Pe1.~ ........1 pada~

8oo41da boatr.ha ba1tl_. ...,.... KaPDll. HaIUIO _.
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1C1_ UIpatod IIftd --.- JMlthall haw no~ __en iDf......

....... 1DJw::y waa __ 01.-. A_ N1 maturit,y stage. .­

p,ethogen int8Ci*J 811 the yarJ.eUee ... wi~ .,.

'""Jury ~ ill iDj.... f ....~" the 8J1l1Ptonl t»I\P....aa.oa
WU YeJ:Y fu-. 1llUe IUUlU cl....1y 1Dd1ca1:ed

that when ther:e ... 8ft taJuq. the 1Df'ec:tioft VU ...

high ~ wit:hotl~ lnJur:r Oldy highly 8USOIIptlb1e J.eti.

were iftfeet:ed. TtaetIe fift4t.nge eonfUm tho earli..

obeo"af:.1ons that. iafecUort 1. -.t.D1y due ~ fftit.

injury.:; (ToJ:O, 1922, Putc. 1'., 8s.noadB and"'~

1940, Mored1t:h. tHO, CU'clMoea - Bur1ua. 1t6I,

t-"'d1~ l'?O..,J.wardl.... 19'2). However. the 'fU'ieu.a

which wen barv'e8ted a-t 1\111 maturity s~ wen

tnfeated *'" without. 1ftJuy ooiMicU.ng wlt:h .. -..:'u_
nporu ('1'bro, 1922, end Deightoll. 19.).

!bere we_ no 1ftfect.ioft of this patboqeD du.I:'1a9 'be

'_10 phs_ wen af'- SDJtU:Y .. made Oft the fnit.

This is r>M'h8P8 due to the ch8ft.t.cel oou1:.lt.ueata of the

!nit: duriDj ~'1~t: stage. 1ft~l. iD all the

var1euea _.~ the Ohde pro..... Md t.anD.f.ft conten'\\8

ven h1gh and re4ucJ.D; 1Nf,;JU'8- 110te1 BUgU'e. sunil

and crude fib,.. Wh "., low (T8bl•• 7. a. '. 10. 11

8ftd 12). 1'he "IU'laUOD tIftd proportJ.oD of cb oaJ.

c:onsUwent.a of the fruit. a. this sQge m1qh~ .....

at.u!buted to tile ad'Ie.nte concut.1oa for peaetnUoa

o:nd Oeftlopaen't ." ~1e pavaoo-.
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J:JU'iIl<J _ ....... pba.. 0017 -...l 10U.. got.

infecUd an.. iaJU'iag the fnl.s at. the of

1nocu1at.1on "able I). '!he low ItJIIPt.om ..,..a1orl tIM

obse.l'ftdoaly at... dx __ of inocU1aUaa. 'J.'h1a

J.ncU.cai:e8 tb4t. • .t.x __ aftK~ of the tnt., ...

biochemical c:hBngee pcobably haft 00C\1ft'e4 faoiUtat.iag

f8'VOva'ble condiUons for deYe1opft8ft~ of tile~

(Tables "I. a. 9. 10. 11 sad 12).

At. half mat.ur1t:'.l.Oft1y 1njund fru.lt:a took iftfecrU.oa

8ftd ~ l'JUIIber--of ftd.eU•• 1Dfen.ed also~ ..

fOurt:e3fl (Teble J). At this !Jt4ge 4130_ vUible

eymptoms on 1:'.tlfI iloeu1at.ad Ezult.; wen obmtI."Nd oDly

slur six days of 1nocN1at..toa. the J:'eUOft .t.~

for low end delayed infection MF be the s_ .. 1D

one-fourth maWr-1ty. t1..n_ (1911) stated that. in

les8 rnat.ured frult.a. t:he peet&'aUoI'l and deYelOpM.D'

of ~e patho98ft .r:anaJ.fted ....,. 1iadi*! ana ..~.
IJ~ eonflme til1e ....~

During t:hree-tounh _~UI'1t.y. fifteen vu.t.........

got. 1nfecUd without .,. 1ftjur:y and t.weni:Y-*'- 'lUi......

.... lnfect.ed when ....JUIY vu Made ('rable .). 1Jl _

of lftjund fru1t..~ the 1IJIIpt.eft expa:'8881on .. _tt08ll

foul' &ya after 1noeulaUon vtd.le UIllftJure4 tntt.

~Jc 1r1feet1on after s1x _.. JJutl~ tN.a atave.

czoude pJ»tA1ft and t.um1n eDDt:enU~ vb1l. the

aoftt:enttJ of sugare. ata.ntb and Cl'Ude fibre~
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crude pmte1. aII4 end. fibnt decnUed to t.be IIi..s­

which f'dO.... the nplcl~ of the pe~ J:'UU1t1Dg

1n QUick •••_iora Of *JIIPt.o... on tho rJ.petwtd fhi.

(Tabl. 13). Utei' eight _8 of lnoculaUon. 100

per cent lnf-UOa ... ob....-.ad OIl all the 21 'fU'ieU.ea

both 1n caM of 1ajve4 MId \alajund fZ'Ul~ ..

then w. !INCh ....1adoa 8IK)ftCJ t:be ft&"1eUea. ..

obaeEVaUou were taken elUir siX day. of iaooula.......

To 9ft a eoapanble euO<MIPUb111q/toleranoe liJd.

during t:b1s auq8, the obeen'eUona ..... n8t.r:lc~

on 81Xt:h day and 8taUatdcal enalysls vas cani.e4 ...

Here, out. of 25 YUieU-~ HJaU pOO¥aD ...

found to be ~ naoa~ ~l. var1et;y 8Dd the ftr1-.a..

Palaytll\ltOdan and Nen<1ra pada~t:bl were the 1..._

susceptible 0_.
AU the 25 varletJaa ..tad bad shown naying

degree of susoepUbl11t;r 4ur1ft9 die d1ff...~ 8tagee of

48Yelop'l'lClt., DuriDg ....1,. 4ege1o..-ta1 atagM 1e.,

one-fourth and balf _t.w:i~y 8Uqee, the vat1ed..

JrDduppl11a kuanaft end~ lcIDum .... found_ be

IDOS~ euaoepUble caee 8ft4 tile vulet.1es RobUsta.

Pa1aya~ Ii1Ja11 poo,-, Pi.eng 111.ta. _'ttl.,

Kench.t.kela,. Bood14a ....... batlbMe, Perea, IU_~

Juzmanl 1aJfttoha11 and -.csnn wen the highly ....1.~

ones. But. these varletJ._ did ROt. ehov that. v.d

during fUrther de'nlopatmUl -...... JlDwe¥8l"." 8't t.h.ne...

fourth mat:u.rltr. the Yer1etJ... DIIU'f Ca'NDd.1ah and
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"Jill pocman wen the .8t. 8WlCeptJ.b1. ... e4 the

yute~1ee Neftdn ....tb~p~ aDd

to7\U'Maftl Jaani:hal1 wn the leen 8uoeptJ.ble OM*

(I'able 4). At: Nl _tutl'ty stAge aJ.aoat. the ...

tI:eftd ... obMrNd ..... of t:bne-fourtb _

and ~ fttletJ... RJaU~ aobUsta end ledl. Altdon

wen fWnd to be highly fNSOIPUble end leut. ~t:J.b1.

Y.r1~....n the ..... tNR ot .t:hJree-fout1ds

matur1~y (Teb1. 5).

When all the d"'_~ aUO- of the fnit.

wen t;aken 1Dto ...sa.r.tt.oa. all 1:J'le 25 vu-leU_

wen fouft4 to be 8WMMIPUb1e with var:yiftg _nea of

41..... lnteMlqo. the~ RJaU pocman wu foUIId

1» be highly tnJ8C:NIPt.Utle. foU0we4 by Pl88ft9 IUD.

Dwarf Ca't1e.ftdlsh. MIlt.U aad. 01:08 Michel. .'l'ba .-r1et.t.ee

IIeIlt'ln padat:h~ and~ .bowed high -.1"'..
to t:be di..... w1t1'1 1oweat. d1_ .lDt.ttne1~~

of 0.401 aad 0.423 ~-..lY. '!he ftJ:i__

~.t Jcunt;.h.all eM ueo be aeUgoriHd a1.ong with

tile.. two ~eU_ vl_ 0._' per.cent. 41.••_ ~.,..

".t'be abtBice1 C!OD8U.... of tJleee ftrla~ an

pnaeat:ed iD Tab1. " .. ,_ 10, 11, 12 and 11. The

ftri.Uea 8ood1da bollUaa bill...... Pey-., KaDch1Jcele,

P1Mftg ... and Kapok ..... dee fouIad to be higb1,.

resls-..at: baY'iDg 1... t:.b-. t:wo pc eet* 41.............1'1'.

The ftrledu zea.ibu, A4aJclca --... JC1_ tepaJ:04,

e::tdft1a. ~~v.....tl_........ 1fDCIUpp111a Jaen-.
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Hfbrld ..-.1. I'OOaba Red banaaa aDd~

AlUfon wen fOWIi1 .. be t ...... and~ ..

1a1oeft81tJ._ vue in the ....". of .. 'to f1_ pc ....

lfone of tbo vadeU. foUDd to __dehtMll,.

reslRaDt. ( 5 .. 10 pel' __ cUe 1n...1t:r> or

~a_lyau~.(10 .. 15 pel: oent; 41e...

latenet_). 'lhe ftri.,. RDbua.. wee found _ ...

euoep1:1b1e 8howI.ng 41..... ........lty 1ft i:be ruge of

15 to 25 pel' ce=. 1'M highly nsceptJ.ble ftrl~

shoved more than 25 PI&' .." dl_ lntanaltr. 'IhtI.r

... 0108 Michel (21••• pea- _i:). MaW. (2'.'" ~

ceJR). DIiIU'f C8hndSab (27.113 pez' eent.). Plaeng UUa

(2'.316 PC' _t;) and -jdl JllOO'ftft (39.10' pC eeatJ.

Perusal of cSet:a on chelta.1. ooaet.ltuenu of til..

varletJ... ~ed 't:bat. t'heh 18 -.r:y U1:U. 'fU"1adoa

8IDOftg them (Tabl_. ' ... '. t.e., 11. 12 ... 13).

1'he redUc:1ng sugar 00IIteft1: of the fft.f.t._ ,...

.. be ....... 1ft all .. ...,f1.. YUletJ.e. (O.MO

to 1.412 pel" cent) dVing the .--.le phase but. the!'

1ncJ:eued 4UJ:1ng tUfthe&'~t a1:agee. ......

'the.~ .. vecye1ow. Ai: tuU ft\.II1t:u1'ltr nage.

1:be l'8dUc1no auqar cca,*,1: WM ob8~ tIO be nDgiDg

f.lOm 1.282 tlO 2.'•.p&r ..t. only. The total augan

also shewed t.be ... "D1IIIaaY !.com fea1e phaM ..

1:'1J*'l1Do auge. J~,... Re.nd'l o:>nteftt. d.ur1JIlg the

female ptaa.. .. -&7 lOw 111 all t:be 2S YU......... (1.003

_ t.ste pel' cent.) an4 t'ben ... et:eadr~ __
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full _1:UI:e..... ..~ s'ta.reh .... obtained

dw:lag fUll ..tun ia aU tit. 21 'ftrie'tJ.ee tdlHh

ranged 11.'01I 17.111 to ».215 pel' Gerlt. lD 'the ...1,.

de'ftlopmental ....., t:he~ ... low~ .._

the lat:er .~, tile ftUOh con1:eftt: 1nc:tne1ted MI'MdlY.

<lhl. fin4t.ng flaUy aupporu the .....tJ.gadoft of

104b IS.~ (19") who wodced OIl DIIed CPwI418h banaM.

When ~. fniU 8Ul:'tred dlM"'iDtll ..S_ of «:he s"'"

goi: h!'dI.*olysed ftINld.Dg J.a~ lncnaee of n4'Uciftg

suqara and total suq..... .. fJ:t:al:Ch COftt.eD't of~

25 Yarlet.t.. vee 4epJ..-a to low~ 4ttr.t.8g d.perdng

(varied f=m 0.'.3 t:o 1._ per eertt). '1'h18 hU

reeultAd. .In marked Incnue o~ l»oth reduc1ft9 Iftl9U'II

(varied fJ:'Olll "60S to 13.312 pel: ..t.) and total 8'UOU8

(varied fZ'Ola 10••• t:o "". peZ' oent). t'bia 1d.ftd

of phenomoncm was obae.... by ~al early workers who

reponed tba1:. mc1:.ured fnita vUl he". maxS.. atucb

end during ripening 11:. ...~ to diff ft\198h

(aeleveJ.. 1932, Leonard and BalMll, 1933, 10_ ..

1950, Yo.:eg Ilftd Ito, st., 8bnoDda. IH6 aDd s.t.agb alll-
1980) • The t~1t 1DYeaUqaUoft fully tNP,pO.t:1:8 the

earl1_f~••

Mon sugar cont.ent. _ obse&'98d during ripening

ateQe in &Weft varleU•• UJce !lObUs. (16.414 per ~).

Dwad CaVeftdloh (16.210 pel' cento), Palayenkodaft

(1'.039 per ~). .jall pooyaa (17.098 per oeM.),

Oros Michel (18.180 peI'''-) end Ch1ftla '11.'7' pew ...,.
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1'bo statch ooat.eat 1ft tht~.. varlet..t.oa was _1•.., •

vea:ylow eoUDta "'1ng th1e pw&04 ..... 0.1•• pC
!='QY u·.,-"t

cent 1ft fic:lbuste. O.9'I...ia J.'IwaI'f cav8Dd1-' a.131 pe&' ..t

in Palay~ 1.4.' pM' _t. ill NjaU~

1.950 pc' cent 1ft Ga:oa .u.etael and 1.598 per ... J.a

Ch1n1a. ?be cul.lnaq Yu1.U.. were foUllCl to ha...

high fJta;'Ch content dur!n(J fUll mat.ur1t.y utag.. ....

elsc) the starch CX\ot:eat d8p~ durl~l dpaniag

etaqe which wee found to be Ut.Ue higher then tile

sweet var....Uee. 1'heY .... IC.apOk '4.146 pel: cend.

Plsang rna. (5.491 pes' ..-). lU_ tepe..cod '4.560 per

cent), NeDdrtm (4.485 petE' oeet) end~ (5."

pe.r eent.). All other ftrietJ... eho\:Jed 1.- t:b8A tour

per cant. s't.atnh dur1nq 1"1peIl1ag. It. 1s very J.ntezeetJat1

to note tJlUt all C\lJJ.M..l::'Y end dual puq)OBe varlet:l_

conta1ned hl.9fi at.uch a' f\IU mat.ur1qr and ODly •

part of it .. hydl:'olr.... 1bia t1ftd1ng 18 eupponlDo

t:.he ob8erV'atJ.ons of 8DIIIoac1a (lNe) who nat:ed tl'w*

hydrOlysis of at:ereh 16 ._ 1D dMeen baftaRaa 'theft sa

eul1n,ary banaau dUr1ft9 r~ of the tWit..

1'he at.4"1tus or dul:'iftcJ ~ly -tavee ... fcnat

to be hl9h end it OndualSy nduced .. 't:be aatw:tt;J'

advanced ancl 1 t was ........ 4ur1Dq dpan1ftg fta9h

li_p~; tho ftJmale rJIa.. the taImln eon~ of

25 varl<Jt1ee raft9ed fJ:O!D 1.820 per eeal1: to 2••' per ....

and at full lftIfllt.urlt.y, 1t. 'V'aI'1ed lauD 0... pC oen~ _



0... pel' .... JUnbeI'. the -.wa GOD'"
nttuce4 dtaI'Ug ..1.peaiDg ... and .It. Yade4 ,_

0... per __ to ...a PM' oeat:. 1M"~

cha&'aCtez' of -a.pe fni~ 18 due to fairly 1.a&'ge CIOlI"­

of~ Ihe eo..... of fl'Ui'ta afar .ripeniDg 1.

due ~ low~ of -fJII'd.D. Loa of utn.n;--.r

occun:l.ng dur1ag r.lperdag Is dUe \0pDl~

of polJPhenola. 11Ie~ of po1JpbeDo1e ...

Vitia of ita ..1118 ,-. the _ •• bu'd ftdt. ., ..

80ft. d.penSag .nit. ... oINI..... b.r few U.

worJcen ' ......11 aDd aaaae11. 1M" Golda ad

awaJ.ra. 19'5). The p...... full7 theiI'

fl~.

The Oftde p&'Ot:e1ft CDatent. .. *>re 1a all tile

varteUes during ....11' atageeof~" Dvlnt

f-.ale phas•• tme 0l'Ude pmte1A content in CU" .....

v.rteUea I'aDged f-. 2.H8 .. 3.'. per~ till

rlpen1Dg needr a.onaae we obt.alJ'led and baCbed

Ilin1lNa dUring rlpen1Dg wh1ch val'1e4 fl:'C8 0.8'79 110

2.1103 per~ Pel:'UN1 of the aft11eble U'teI'etun

shoved that. Ute iIIport:ence of ende proteJ.ra for ..

qua1J.~ of the benana fruit. or 1te relatJoa .,

.eatbraeaoae dls_ naiat'.ance .. not.iawetJ.gaUd ..,.

eul1er work.... In the pres..- iI'lftaUgaUon. _

at.~t. baa been _de t=o .~ 1:be C&'U4e pl:O~1l .u....
of ~'t. at. diffenm:. ftagea of c1e¥e1eS.....
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u.e stat.- of CtIUde fibn ... Ju- ....I'M

compared 'to t:.b8. of ..... pIO~. 1'he Mlfti_ an4e

fibre vu ob8e.l"Yed in I.ale pbue whlch nnged f..-

1.526 to 4.319 pe&- --. 'Ih8te a at:acty 1acJ:eUe

t,111 i:he ripeftiag atage ...... ftat.wl of .... ,ibn

was foUDd to be ...... Sa aU the 21 YBrieUu Mal""'"
When the frW" etaJ:'U4 d.peniftg, the c&'Ude !ibn~

4ec....Hd _D81denbl,. and 1~ ... too low in S'1peDed

fl'U1tL Which I:'aIIgtMt f..- 0.7., to a.17. pc -to. It.

pcun.l of l1ter:atu'e 4i4 lID.~ the at.at.wl of tN..

c1wn1oa1 cou'Ut.uea......sao~U1 .UQe8

of banana fn,l, and 11:8 '''''I'M'' 111 t:he ......acao..
disease iDc.t.~.

1'ben are good ..... Of "PO"" at.a~ thd ..

cdMIalce1 coasUt.uea_ of fnit. aDd 1_.........~

nlaUoMblp to lftfecdoft aDd iateD8i", of~

of cUs... caued bJ' it _ the~

stege of St~ R4IN1_ of -.. pneeat.

1a...Uqat.loft 8180 reYM10d tha~ the chED.lcal GOUU~u

of banana f.rut~ haft hiGh Influence on the 8ftt:hr8CftO••

disease laaldence ..s Ja-.lq. AIIDftq the alwn1oe1

COD8t1'tuen'U _sUd, sav 8\a;lU. _t:a1 eugu.

crude prote1Jl and tennb i-bfoun4 in£1,... Oft tile

dis_ 1ntena1t.y. '11'le nd'taclng INger and tot:&1 aug.

have cl....ly ehowed a poalU.. c::or:nlaUOl'l .. fIlS' .. tlbe

41 Sa~ .. the CIOl'ftlat.1oft -...f'101.-

...... fo to be .1vaU..... oaly Clu'iDg tIlne-fouItIl



mawrl_ (Table 1.). DurlDg -. earl,.~

st:agea of bMane bUt. t.be eugan wen pnaen ...

9111:'1 low ...-t.a and .... Us.._ ....t.en.lt;y vu &1 ......

low 1ft the ee.rly.~ 1'- pe1:boge did ftO't iaf-n

the fru1~ in maoy ftdAU... MD.n over ... if patho.­

geU entry the~~ of~ ... u.t.Ud in

""...~ of fn1~~ A_~
Mhrlt.y the coefUOi...U of codalaid.oa betwe.~__

dlseaH Ja,*,-l'ty aDd nctuc1ng~ and toUl ngu

UajvecU wn found to be 0.45• .ad 0.42.

nepecUye1y (Table 1.).

1'be dlI1ay of ~~ of aympt:oma Oft f.nl.

1n earli_ sUgea may be Clue to t:be fact. that. the outIo-

bydratez were pr...nt. 1ft YeI'Y _all SDOl.IftU. Dur:iDu

rlpeN.ng. hyda:olyals of .~ ooc:nan:ed leedinv to to...son

of augen and it. .. 'oUlld to be _ ..Ual for good

~tom up....lon. Wbm the fJ:Ult. et:arted ..~

the 8J1DPtoa -.pres.loa tf. npJ.d sa aU the as~..
ueUd 8l'l4 within eight aaya efteJ: lnDcu18~ cen

per cent. ird..uon .. noU0e4 1a most. of ... ftrieUe••

By ~.t. ...., e1lIOR all t:h.e~ con.. p.r••, 1ft

fnit:. wee~ tate auo&n and mext.P 8\I(JU"

COft'tGDt. ... obeen'e4 at. 11.pen.1ftg 8u.ge. 1'he ..-U..

worke&'s (Agatr.1. 19211 Ton. 11221 wUdl_. 19311

~ eM~ 1966 aDd 1'beJlU, I,.) aJ.-

o.baerYedtbe s.. vend end BUt.e4 that. t:he pa~ ...

.cr. acUft only wh-. the 8UpI'~u of ... fnit. ...

lIOn.
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11\e ilIit..... of IdGb __ .... OIl J.afeotioa ...

JI. .-....-. 81..~ OIl othc frd. 1.lJItt apple ..,

.t-.1,. and SIlq (1980) .. High ... Itl_ Ma7 ....

S..... aftd CIppe11aId (lNI). .., npo&1led ........

tafeeUoa ..., .. IiIIIII&III. ............. U

hl;b iIt .... Int... .,.. Ufl'•••• o. _ .. III *'-
of Qnpe YlJae .ft_~. ell, _1", ~..

lJF JIObannJ .Il 't,72). .., U

nspoasible to.. high cU._ .'••sl.,. .......-.._( •
!he "'rt.aftCe of pol,......,la sa the di _In_.1

and~Utr is .. weU __li , plat

patJ:aology. lltgh pQliPh~l al 01 1U1s....

to the plan-. ....,..11,. a9a1ut. '-tiel patMg.' (WOOd, 1M').

Sa buaDa fru.l~ t;he tena1a oae~ wee _ ~

hi('#!~ ly stages 01 dMe1GI •••' end ..

~ dU.dJto fiaal _t.ud.,. ..~. .. .
c:oatet. baa Uw~ wi'" .

iateac1t.y in tbe banana f:ul-. _&geI.l .........

wu oil_iRed _st1y ira ee&'1J> 1ft 01 fnl _ ,

wben the ..aft CIOn'- .. ..., (.,..,... It II)

(I'igw:e S aD4 7). t'beao~ , ••••

•• on.-fOUz"h -Qldtw aDd belf -~ttr t

to be W711 .-p_U..... .._1_ tau:•• fOunb _tlDl:itr CataJ- ......
At. Nl .-uri.,. arJd uv-. tile ••I.a ••••nut

was ...,. JAtw and a. til... .ni..........
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., 1M lIOn .......tr.Utl• .c1 ....101••" of .,~..

9U'F np.fA, 'lite 8"1108 ~ eal'11.. von..... (c:ooJc ...

1'.......... 1'1&' .............. 1917, _I.... MDn*.
lH', t.bea • .!A. l'.)ebD IthOwed that; h1tb

'_lD ooat.et; .........,. affected __ 1nfeeUoft aad

spnad of am:hraenoae 4l••aae .. l:Nan.eDa.

Itoweft.r: 1bn (1922) cUd IID't gn.,. oone1aid.aft

_~ t.aDI:dI'l~ of ped of banana fnl~ ...

11lfecUoa bJ' • __I High 1It.a~ of~ _

obserftd in t.aa-.:. epple fnl' 8ftd at. tide~

the pet'JlogeD ............ no, ~eft .. fnit.

(Slt:~ly and ...,., IHI). ....larl". 0._. (19'4)

obe8l:'¥8d t:h~, Oft t.end_ 1...... of ,_ 1ftMi! baftag

high con1:eftt. of po1JplMftola __.tag that: ....,.. t:be

pat:hogen .. _ eou1d 110_ irlfeo'te __ I.f

~ pathogen iftf.... the a,..,__ upneeioD itt .......

oUY' when I_vee are _-....a 1D(Ij.cat.f..Dg that the pa~

wl11 be &aU.. only ""- tanatD COIl1::eDt: ia low. Ibe

prestmt 8~Y fully 8\I!JPOX'ta tile euUcr wo.t1c8

(Cook aDd Tal......... 19l\, CbeJII'a'fUt,y. 1tl', Often ...

Morales. 1M" ......&- 1,.., sit....1y Ud

ShaY. tHO, and~ 1"').

In tile pr.eeent. et.ut!y•.the end. pm... ___

of d1ffeI'eM: banana YU'''''''' ia ..-10_ Magee ....~

to ha.. some .1Dflueaoe Oft 1fttect.loa aDd. cu..... 1..-.altr'.

In the Pftt'JfJftt. lDYe1Jt.11at.10ft lt: bu eet.abl~ • ....,.......

oofte1at:lon end wee e1gnUJ.__ ODlr ia _ nap of

macurlt;y (Teb1e II' (ft.,. 6). the., •eff of



101

CIOItftlaUOD to..- patlUn at. ball 1IIIl1:Udt.y __

......... lie 1M ......1abl. Uten......

not. nvea.l _1' 1._. of aude p...... OOIlt*R of

baDaM fa:ui~ OIl the .tahodoa of ..~

Alttlough the .......81 _dweau UJte~ __

a. total ....... haft .. podUo.. oone1ad.oft witlb t:be

dlaeaae ~itr ad 0J:'Ude PI'OteU

aoa~ ..... «I MgaU_ e1a~ agaJ.aR_~..

41_. t:be .. "*'l of all .... cd1emlca1 ..u••ta

aft4 theu nlatJ.ou .. .-.so. wUl haft mon~.....

the ..a.p.aWl...,. ~. ODe

fut.or alone ......." be for tlhe nleU..

~..u._ 01:' nau ' ~ fne tt\e cI'-.lc.1

co_t.1~ta. the ...~ ........... of fnltt ..

81_ ....... their 0Wft 101M !a lAfecrdoa aft4 dl.....

iftteuit.y. ~ the .....Ibl. faetora Oft 1:he

taflu.ee of di...... .. __Ical oouUt.\aeAt;a p1aF

ollly a pan. tbenfon. 1t. ia wo~le to fIIPlo-

t;he 1:01. of _~e1 Clbana of fn1~ 81-. with

ch-.l-.l aouUi:Ueftu to f1ftd tlle , iafl ...

t:be lafecrdoa Ja '" of eatbr .
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SUlCMJ\RY

I. !be 8t::udy _1:1Ued -V..J.etal ec-.ntng of ......

aga1nst: cm'tbrac:moae cU._..- .. ..auct:ecS .. tlhe cou_
of HortJ.cu1~ ve118AlJdara du.r1Dg 1961.-81. '1'be f1e14

st:Ud1_ wen eolld.UGt.ed at 1:be ................. atat~

Kannara. 1'he leboratol"y at:udJ... wen COIIC1Uot:ed at. tlbe

Dep~ of Plant. Patbolov. COllege of 1tJ.rtlca1....

V.l~ 1.'dcb'u.

2. 1'be det;.dled .,llptIG.:nology of the cu...... baa ....

at.ud1ec1 ill.. and a~
J. ftae pathogen .. ..... .. at.i:aCk the JOlIIlg ..

fnit. in the field. 1M JafClCUOft uauel1y , pl_

at: the distAl Md of the ..... fnit aDd epna""

~. 2he iAlUal 8)'Illp~ wu ChloxoU.o ep.....

shortly becIomlag bleak cd.Ie81U" ~u.G..... Ja

advanced~ the 1Ilf-,*, f.ndt: becaIIIe blacJc ...

.u-1..11ed aDd • g alfi.ed. tleuaUy the Qt.aok o' ....
pat.b09- is natr1cUd __ I!w ..... Mat: iD .....

aae•• it: affected the 1lfIo1e~..

4. After the harfen..,.....~ .. -.tel.

irngular bJ:Qwn co1otanCl epoU aonvaeUnv with re110w

std... lIIhleh Ietiel' ..... du'k bJ:own to b1aok ia .~.

TheM spots aluged qal.c1c1y 8DC1 coal... .. 1uIe
patches __ fonte4. Dle et:.in fftlt., 1Iea_. Jt1eetc ia

colov 1D aourae of ......

5. Nolle Of the V<U:'1eu.a bas taJtea W ....n ••

•,.."Sai:e1yafter ,..1. phue. 0RlJ''''''''' ,...:
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too1c 1ntecrUoD dut.tIg~ and belt _t.1Id.t:r

s'tag... A.~fo\ll1lh and full ~1t.J' stege_.

the pathogen took JafecrUoD w.t:tbout. laJuy aI_.
I. At. cne-four:1sb aa4 half _-":1_~ the

a...lopment. of the IIJIIJP-- .. ...,. .low .... .t.Docule.MI

~J.flci.Ur'.

7. '!he aytII)tom eJCP....a.on at. ~four1:.h an4 N1

ma_ur1t.y et:aq.. we. ver:t fut. t:snd ia the __ of

post. barf'en l!JYIII>t.oM, .. ..-t.ed a ....
8. The -.uaal agent. of the die.88ft wu IoUlld to be

~~ ... (sacc), the ..

auqe of SiJalIau.a...... (Stol'MlJllJ SpauJ,4 and .......

9. on PJ)\\, the g1:OWth Of the pathogen _ 1...,...

aM large ftUIIber of 1.IIHI"V'U11 were fo~ The

eoa1dJ.oqEmOUS cells wen to.. to be ph181idte. hyallM

and sel1t.ary phial1.. oa lao.. I\Y'PMe were COlI... .ill

slide cultUI'Qa. Con1CU.a are .....leaUc. ~_

spored and. are produced Oft apex of conld10gen0us oe11a.

10. Numazous per1~a were f-oUftd 1ft old C'U1t.unJa. Tbe

aMi are Uftit.ull1eat:e, eight sporea.. 018'-. to cyl1ndrloal.

thickened at. the apex end~d at. tJltlJ baM.

Aacosporea are hye1iae, b.f.C--1a11:r 8n'8A;ledt oval tD

cyliD4r1oal antJ ua1ce11Ul_.

11. Tt4eft1:y.f1ve vu1et1_ of baDane fnit. wen ecn'"

.Ill DSiIP 1n different~ of ......1opmeftt. a.galnat.

an1:!u:acnose diseuse.
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lL ftlo YUi..U.. ehDwed differ_t. degnee of

8W\oepUbllJ.t;y at. ver:10UB~ a__ of the

fn.t.t. 1'he pooled aDalys1s of the data ahowed t:bat. t:be

9ar1et:y Hoa<tn padatbtb! followed by Pa1a7~

~ toatmal1. Boodlde bCatha _--...~

1<aDdIJ.1cel.. Piaanq •• and ""1& ..... found to be blobl,.

r ••1s~

13. 'Ihe V8rle~1.. z;:.ma.t.bar. AdaJdctl~ aa._~~
Cbt.a1e,~ VenntM!ft1:u mannera. KodUppUla ...........

Hybrid~ Poocba~ Ret'! bMana end 8od1ea

AlQ.fort wen fouftd to be nautent'. to t:he eu.......

1_. The var1ety Robw!rta ... fo't.'&nC! to be~1..

The var1etiee Njal1 pocmm. Pisan.;; 1111.,. Dwu'f c:a..d&-'
Mct.~l and Or.)8 t41ehel were found to be highly~1..

IS. The major eb.tc81 coMt.lw.te of baDaaa fnit.

v1a•• reduciDg augen. 1:Otal lNg'~n~ e~ cJ:U4e fib.....

crude prote1ft and 'tIJm..t.a 81: 41fferent. stage. of "' ..

five varieties wen ..lysed..

16. MJ.nJ.aun ooa1:.eDt of nduclng sWJar' .. fowad dudag
•ftlmftle phase and maJd.nat1m 4urf..nQ rlpen1aq stage. At.

f~le~ the~ nductng sugar~ ...

ob8erVe4 1ft Dwarf Ca'Veftdlsh (J..412 ~..r cerat:) 8Ild -.ina­

wee 1ft ?.-ibar (0.540 per CU'lt). IJur1ng riplndll9

8tr.age. the h1r;host etlgar wu preaeftt. .sa Pa1a7"""

(13.312 per cm~) and lcn<Je8~ wea ill zarteibu (5._'

per cet.).



I'. ae tDt.al ~ ............... '-.ale pII••

end _xl ~I.ag.~ At. ....141

pM.., lCoduppilla ,. ooata1JM4 _I.. _Ul ..,..

(1••• pel'~ Ud ~ ill IIcIDdJ:8

( 1.101 pel:' .-d. .l'.)urt..rJg d.pe1ftg. hlgheet. to'tal eugv

aoft~ pn••t: iD 01:0. Miabel (11... peI"~) ..

loweR fo1md 1ft aa-Sl>er (10.8M pee' .-t.)_

1" The RaI'Oh~ 1IlcINaeed ••a411y fl'Gl f-.1e

pbue aDd ftHhe4~ le¥'e1 a~ full ma~ty ad

1~ dlel1rlled. at. rlpenlao pbaM. Du.ll'l9 full _--1_

_tage. ...a.. RaI'Oh .~ ob8ez'w4 in Aulbd'

(33.211 per Ctfftt,) .ua Bandn J*'1dhtdd

(1'.185 per ....).

t'_ 1'be orude fibn ooat81t: iDcnUed at_cUI,. f_

female phaH end ftHhe4 bigbeft ....'1: at. full 1_

nage. ~ it. declined a\'. d.J*tlng8tl:age. '-'be .......

eon-.t. of CI'\Ide f.lbn .. "I." ill ....~

(1'.'" pu --.) and 1eut:. .. sa lCUah1tc41.a (15.18 pU'

e_~) at. fu11 mat.urit;y at."..

20. Hlgbut. crude pr:o..... .._~ at. '-.ale pbaM

aDd 1Iln1lm8 ... obaen'ed at. n,p._ Rage. At. '-.ale

pha... 1118JdIllWt cnde~ ..~ ............Mba

batheea (3.838 pel' _t.) e4 1owea1r. ..... !Ia on8 Mlohe1

(~t•• per ...., _ Dlal'iIIg d.peaf.Dg 11JtNr1d -.. 00DU.taed

...1_ C&'UCle proteJa (1••3 PIW ceat.> while ....

ooat:aSned _II.. (0.819 pc ~).
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as. ...... GOIl'- ., ..in ... o!NJ.e&Wd 1a f-.le

phaM ana. ."._ .. __ ja rJ..peftJ.ng pha... Atl f-.le

phe... tennla we "",e. Ia Pa1W~ (1.122 .... ..-)

and mi p.u.g _ (l.Sf. pea" oeat,). ~

ripeoiag ,. t_t iD Hen4nft (0.811

per c.t) and Pi.1IIIg lU.. (0.409 pu.-tJ.

2J. 2he bioaheIIlM1 """'-'1:8 of fl'\llt: ant bariag biota
influence Oft iJaf..w.oa and ap.ne.d of .. 41_.

23. NbeD the fl'Utt. ooa~ae4 ............ GOfttea...

iii... nduciftg' augan end total 8\lVu. the patb09- 4t.d

_to .f~ itae twl't.'.,.'· witho. iaJw:y. A. I'1penlag ......

JD8Jd.Jm.D SJIII)toII~t... obMI"Nd due to blgh

001'l1:_t. of llUgal'a.

24. Reduclag augan and tIo~ eugu ....... po.l ..

eorn1at.lon with t:be 41..... ~l_. 1'he tll

and GI'\Ide prowft haft • _8...... con:'e1aUon with the

4l_ iInefta&t:.r.

21. The .. 'tOtal of all ......... CIOD8t.l~

and th.e1r ra~o. aDd nlaU- will be". -zoe nepo... for

.~11J._or~ tro __ tU.....
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N_a.r:u. v ~Ula~ ItJbdd

......... Poocha ,.. 8Od1e8 Altafon ...

fouad to be , .. the db..... '1M _ ......

RObusbl wu foUIId to ... ~l.. 11wl~..

Hjalipoowa. P D; liS... ...., C8ftftdt.m. Mat:U aM

Groll Michel f~ to be b1~y~1..

1'he _Jor -.dcal eonaUtueIlu of .banana fJ:'\1it.

v12.. nducil'lq _9fure, to'tal augu8. st:aI:dt, enid. fib....

crude PS'Ote1n aM ..... n dlff~ dlrNlopIwmt.a1

suges of .......f1.. wrie1:J.ea analysed. n.
rectue1ng sugana end total ...,. found t\O iftcnde

st.Mdlly fl:Q'ft Aaaedtaw.y aiUS' ,--.1. pheae to .I"1peDed

8t:age 1n all the ftd.eUee. 11le nuob and crude filmt

eoD~8tli:8.~ t_..........,Sl,. •• full _twdt:.r.

d_lifted ehar:plv a' the ..~ M.898. 'l"be e:t:I'Ude p.rot:e1ft

aAd 'tanlWl ~te ..........t:. s..d1at.ely after

f-.le pha.. bWt .-••41.11' cIIIa.ftMUJe<1 and wen miJdJIura 8'
r1pen1.ng ph....

'1'bere algaifloaat. po.tUft csor:nla1:S.o" _tn.
redueJ.ng SUQaft. total ...... and pel' _to dlaeue 1M_i_

a1: t:heee-fOVt:h aat.urI.W. Hlgh augua vue n.poft81bltl

for auscept.ibJ.l1qr to ttae cu....... A aJ.gnUlosnt. rwva-.t..
correlation ... Obtat..., ..... CS"Ude pzotein end pee' __

d.lSeaM intonsl._ at. half ma'b.1d_. A sJ.gn1*.1eut lIIIgatll._
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