Lnimal Report of the All india Co-crdinated Frmit Imvrovenent Project
(.aan atlg & rlneupple) Ranana * Pinearple Research Btaticn, Xannara
for the year 1977-78.

1. Hame and locztion of the £11 India Co-ordinated Iruit
Centre Inprovenemt Project (Bananm
Pineaprl e) Banana Pineavple

Research Stetion, Xaimara,
Tricihur, XKerala State.

2. Feriod for which the 1974-74 10 1978-79
scheme 1s sanctioned
%+ Staff position Table A attached

4. Budget position:-
ae Financial budret alloted FE.2,30,026.00
duriing the year

be. Amount spent during tae
per iod uncer report :

HEAD LEMCUNT SPmuT IH 1677-78
1. Pay of Officers Pe75,371 .07
II. Pay of establighment Beelsl ,087 .27
IIi. Allowances F .54 445 .04
I‘v’n a‘velling f.‘\llowallce Io 4’175 -15
V. Contingencies 2065E

VL. Total romeriog - Iy

expenditure
- . . L s IR KAU/AR A
Vil. NMon-recurriny expenditure Bra lr‘%ll 1?.7.178 .

GUND TOTAL F.2,45,078.5%*

imures furnished are virecenciled for the months of February aud
1978)
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TABIE A

Staff Pogition

Name of gtaff member

8. Balakricshnan

M eChidanandaPillai

I.FueSrecedharan Nanbiar

Dr .M M.N.Chandrasokharan

Haip

F.C -J—OSE

Dr.N.&rishnan Nair

X.XRavindran Nair

Degigration in KAU

e
b,

AssoceProfessor of

Botany (Fortico lture)

Asst «Profossor

(AgrOHOﬂy)

doe.

Assoc JFProeTegear of
Agr].%otanv(Plant
Physiology)
LssocsFrofessor
(Flant Pathology)

Asst Frofesaoy
(Plant Breeding)

AsstJdrefecsor
(WntOmology)

Secale

F.850-145

600-1250

600-1950

a, Trichur Centre, Keralas.
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[P”OFV“SS OF WMK DONE UiDR IEPMT 720 1.4.1977 to 31.%2.1978/

a. Title of the r‘rojects:

collecticon in hangna - collection
scurces

2¢ Project Ne.2.2.2. triticnal requiremenmt 6f banana var iety

')

3. Project 10.2.2.3. Trace eleveut studies on hanana - var lety

4 Project ko224  VWaior roonirement studies in basana -
variety 'Nendran'

5. Project Lo.2.7.5. Control of weeds in banana with the aid of
herhicides (variety - lobusta).

6. Project Ho.2.3.1. Stuéio" o3 virus discases of banzna and
their o

\J

Bxperiment Lo.d To ingpect banaua growing aress t0 assess

for the extemt of disease and losses

Txperinent Ho.3 To acreen 211 cultivated and exotic
varichiles for their disease resistarce
Buichy t ]

Txperitent o .6 Jo control the spread of diseasc by

al setheds, therapeutic messures
7 the noe of insecticides

7. Project No.2.3.2 M'unral Jdiseases of banana and their
3}

Bx per inent No .2 10 search for suitable control measures
asiyy diffevent funpicides apainst leaf
B

ot dilscase of banana.

8. Froject H0.2.3%.5 Studies on nematode parasites of baiaua
Bxperinent No.3 Bvaluation of suitable nematicides for

the comtrel of Tadopholus similis and
root %not nematodes.

New trials as apmrovec by the Direcctor, lorticultural
Jesearch Institute, Baonrzlo-e,

s 0 weseCONEd s
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j« Fregquency of apnlicatinop

irrlated banaua

nitroren and potash to

e

13. Clonal wvariation studicg in barans

n

17 . TFhvsiolegical basis of veristion in yield between two
varietles of bawapa viz. Neadran and Zanzibar .

i, Thysiological deterioracion of scoed material 1n bruana
variety 'Nencran'

13+ Induced rmtarenesis through irradiation and chemical
tratement .

14+ Studies on the ingect pests of banana.

i« Screening varieties a,ainst the attack of banana
rhizone weevil

ii. Coagtrol of banaua rhizcme weevil by insecticidal
treataents

iii. Comtrol of rhizome woovil by the application of
insecticides around tie rhizones.

15. Population density trisl in Tobusta banzina

16. latooning trial in banana under irrigated conditions
(Cavendish varieties)

17. Screening different varietics of banana

18, Physiology of Hokkan infected banana - varliety Neudran
aralnst leafl spot digeazse

PRV ]

(Nﬂtez Bxperiment Nos.§, 71, 12 and 1% discontinued and No.dd
taken up as suggested by the Project Co-ordinator(Truits)
10/ from 1978-7G geason as per PC:AICP:4S/77-78 3780
dated 12.5.1977 of the Froject Co-ordinator (Pbuits.)

(i) . As approved in last workshop.

1. Project Wo.3.2.1. Fomlation density trial in vineapple
varioty 'Hew'.

2. FTroject Le.3.7.2. imtrition~l studies in Pineanple variety

OW e

con s sCoOntd
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int crowth resulators on fruit
rity of pineavrle 'Kew' variety

Z. Froject No0.3.2.3. Tffect of
33

40 V&'r)‘" I‘;O.;’;.Q."’Q.

5. Project NooB.2.5. Comtrel

Gt

hor:

60 H()J@Ct [‘40-3-3.1- L‘IVKJ
ment ¢f damages

{ii}. New projects as approved by the Director, Horticultural
lesearch Il}otltutey Banralore.

7. Studies on the effect of rrovth repuhiors in inducing flowering
. i, = =
in Xew' pineapple

8. Ldaptive trial (New) in rineapple to compare the results of
research with local mractices.

HANA

by
[
°

Project No.2.d .1. ()« Varietal ccilection in bauana

The germ plasm coliecticn of banana was eiriched by adding
1% varicties, 12 mmbers frow Tamil Kadu Lgzricultural Julversity
and two Nesg. from Fomuani aué Pllore of Zerala brinsing the total
colicection to 158 variotics.

ne Siometrical spalysis of mor7hologieal characters.

Paring the period under reort, biometrical studies on 13
mor vhological characters of dessort types aud 32 culinary types
wire undertaizen and stetistically smalysed. The mean data collected

are pPresented in tables 1 aud 2. The data gave the following
itudications. Plant heijhe s i ficant variation among the warieties
wag uoticed in plamt height. cssert tynes, the r,‘iai‘_‘t height

voried from 12640 to 365.67 cas
was from 212.00 to 346.67 che [nciy thoe Cessert tv“m, pis m;,{t lilin
ccounted for minimmn plant hei-ht while fmbalakadali for e

n culinary types, “rachi Vrzhai sccointed for miniron p“‘i:_—vnt helrht

ond Nollabathesa for maxirun valic.

FH L‘J
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Pseudosten girth.

Like plant heisht,
varisus tydes in respect
types, the ramge wag fromg
culinary tvpes was from €2
7151 'y hun accounted for mi
maximute  Among culinary types
velue and Yeykunnan for nmaxirm::.

sionificant varlation anong
dosten rirth also. In dessert
el to 33420 ¢ms. where as the same in
gé.;’ te 3 .00 ems.  Ax 10n7 desgserd types,
it value and Chenkadali fop

vachl Vazhai accounted for minirmn

TLeaf production.

Soth in dessert and culirary types the data showed significant
variation in leaf production. Yhe ranpge was from 24 .00 to 3%.33%
lec.vrs/plant in dessert types; chirapunchi and pisang lilin account-
ing for maxirmn and minimum firures respectively. In culinary types,
the range was from 27.67 (6 ¥ .67 leaves per plant, Hansunevi peyan
and pachabomtha batheesa accouznbine for maximum and minimum firures.

Bunch weight .

Significan{ variation existed between the varieties of both
types. The dessert types procuced bunches of weirht rauge 3.33 to
19.50 kp. Pisang lilin produced bunches of smallest weisht while
chenkadali produced bunches of hi hest weirht. The mear bunch
welrht ranpe in culinary varisiies wan from 5.33 to 20.50 ke,
Booabanian accouind ing for lewest buneh weipht anéd 3ooditha bontha
batheesa for maxirmn bunch weisht .

Fhe statistical aualysis of the data of the average weirht
cof the hauds produced in a bunch of both dessert and culinary
types also was significant. Tor dessert types the ranre of mean
alue g from 425.09 . to 328500 pm, the maxiram beine for
Chemkadali and ninimmn  for pisans iilin. TFor culinary types
the range wes f!'O’-’l ‘1536 03 to 23¢5.00 gn. {anchikela accounting

n2, Fachahontha bathecse for ninirmn volue.

Mo. of hands/bunch.

The raige in this regard was from 4.%3%. to 21.3% in dessert
types znd 5.00 to 18.37 for culinasr-y types. There was statistical
siruificant variation among the Jdifferent types. In dessert types
naxirmem mumber of h-,uqs/buuc“ wns wreduced by vvlra“‘{,ﬂoovan and
mipirum by Sira. In culinery tynrm Jla{rrzoe, Sampranimonthan and
pachabouthabatheesa accounted for axinur produaction of hands
whereas Booditha bontha hathose orodaced minirmm mmber of hands
per bunch.

.o..oo..contd.
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tio. of fruits/bunch.

Siguificant variation existed between different types in

this regard and the mean valies ragred from 56.00 to 261.00 for
ssert types and 5%.67 to 275.33 for culinary types. . in dessert

u)os, Maximun nuﬂner cf fru fs/BlJch was produced by Sira and

minimun by “yiramha ﬁdoVan wiereas im cullinary types Peykunnan

aiud Sempranl monthan accounted for maximum and minimun valies s

C..

Truit production/hand.

fhe  fruit production per hand varied significantly, the
range beiny 10.77 to 18.60 in descert types and 10.659 to 19.13 in
celinary types. While Lacation and XKodapillakunnan gave naxirmum
and ninimum figures in this resnect under dessert types, Ash
monthan and Brachi vazhal pave nmaxirmm and mininun fipmres under
culinary types. It was “bsnrx.d that culinary types are in
general superior in fruit profuction than dessert typese.

Weight of individual fruits.

The data on mean weisht of fruits was alse siruificant. In
dessert types the ramve of “ean values in this respect was from
26.18 to 303.67 pn whereas in cnlinary types the sane was from
31.89 to 217.17 mias. Ik descort iypes chenkadali accounted for
maximm value and Adakkakuniarn for mipirmn value while in culinary
types Pachaboutha bathesa for axi-mm value and Jawa for minirmn
valie.

Fruit length.

Significant variation could he noticed in nmean length of
fruit in respect of both dessert and culinary tyves, the value
range being 6.33 to 13.57 cns for dessert types and from 10.04
to 20.72 cmg for culinary types. Vhile Sira and Adakkalmnnan
acccunted for nmaximum lempth of fruits in dessert and cvlinary
types, Dakshinsarar and Fisang awalt were inferiocr in this vegard
in dessert and culinary tyress

DPisneter of fruits.

3

The diameter of fruits gh od sirnificant variaticn among
the dessert and culinary t"“es. In dessert types nexirmn
diameter of fruit (16.)ﬂ c‘ﬁ.) was exhibited by Chenzadali and
mini-ma diameter (6.67 cn) by Adukltakunnan wherens in culinary
types the maxirmn value (25.38 cn) was for Pachnbontha batheosa
and mipiman ( 807 cn) for Jawa.

v owe COTED



Pedicel length.

Significant differences exisied hetween the different
varietics of dessert and calinery tfpes in respect of pedicel
lengthe The pedicel length ranges were from 47.67 to 132.33% en
for dessert types aud fron 48 to 149.67 cm for culinary types.
Ii;r"on,-" dessert types, peykuanan pave nmaxirmn value and Hagabullalu
migiwm value vhereas amcnﬁ culinsry types, Booditha hemtha

atheesa gave naxi~wm value aid nan rilnirmn valuese.

Roet Froduction.

The rate of root productier per plant also varied significantly.
In dessert types, maximun root prcﬁectlon was noticed in fimbalakadali
(35&.33) and minirm in seiection o2 (13&.00). In culinary types,
pisang awak showed naxisan voot mrocduetion (#47.%7) and Trachi Vazhai
minil-un (122 .OO) .

b. Comparison of varieties for fruit gualities.

Thirty wnine varietics of dessort type of baisna were raised
in ?.3. desgign with three replications and the ripe fruits of the
sane were analysed for qu alities viz. Te3.3., lotal sugars, reduciig
ond pon-reducing sugars and acicdity sugar acid ratio was nlsoc worked
out (Table 3). The statistical aralysis of data showed significant
varigtionms in fruit gqualities of different varieties.

T oS4

UJ

Maxirmm Te8.8. wasg ¢
—indsmm in Valiskuunan.

in Chenganassory. Nendran and

Vennettu Manunan acbovnteo for maxirmn acidity of 2.765% and
ionsarl for least (0-1 /n;

ely Clﬂf’ sugarss

YValialunnan fruits were found to contain maxirmn reducing
su/Ars (1,7.0975 and ed bauriia contained the ninimn (; -4175) .

Mop-reducling surars:

“iaxirmm percentare of 12.61 and

fonsmari fruits Dossess
Oy Percengare of 1.21.

Chen#adali possessed the mind

otal sugars:

Vhrlety 'Chinia' yicldnd naxirmm value in this rerard
(22. Zﬁp} and Chenkadall nminirmn value (5-90)

Sugar acid ratio.

Mongmari accounted for -wxirmm value and selection lic .2
for minimun value

e (3 L Tl
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Project No. and title : ICL7 Code No.2.2.2
Az 8(a) th.3.1.
Nutritiongl requirenents of banana.
Ohjectives Te find out the optimam requirement

of 4P to correlate with leaf

"
i o
Design ‘ %7 factorial confounded
to. of renlications s 2
Treatments g 27

1. N at 190, 200 and 390 g/plant
% P at 0, 40 and 80 g/plant
3. X at 9, 200 and 400 g/plant

Bgsal dose 10 ky F.YWM,
Var ety ichusta
no. of plants/plot s i

Work done and results:

The exveriment was reveated for the fourth year 1n
succession by plaating on 2%2...76. The data reccrded on
morthological characters (heizit and girth of pseudostem
and mumber of leaves) imcltding the data ~btained during
the past three years are ~iven in Table 4. The data on
vield characters such as hunch weight, mumber of hands and
mimber of fingers statistl

ically analysed including the
pooled analyvsis of 3 yeers' data are presemied in Table 5.

The data in Tab!
superior for maximum helighi
and rumber of leaves/plant at flanrlnr Whaaﬂ duriag the year
1973-74 . This trend was net noticed in 1974-75 in which P 80 g/
plant contributed for the maximum height of plants and K 490 g/
plant for maximum girth of Jsendostems In 1975-76 also P 80 g/
nlant contributed for the maximum height of plants and girth of
nsendostems But in 197€-77 season, the maximum height of plants
was contributed by X 200 /v 20t snd maximum girth of pseudostem
by K 400 g/plant. In reconat of muaber of leaves, not much
differences could be noticed,

Statistical enalysis of the data of bunch weight shows
that in 197%-74, there was nc *reatment differences due to

..--..C!)ntd.
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effect of N and P, In 157 3¢, there was significant
difference due to levels of X tye in 1,75-76 scason
response of I was not sisnififamt, bvt effects of F ana X

were statistiecally significant exhibiting lenear response. Ip
1976=77, effect of X was -lone signfiéant with no response to
Naud P levels. The combined zialysis of the data for % years
has also indicated that effect of N was not siguificamt whereas
there was respense t¢ P and X levels.

-

Thus, the resulis of the experiments conducted for k&
years have given the indication that in respect of lobusta banana,
the effect due to N at the levels tried was not significant,
where as, there was response to P and ¥ levels, the higher doses
exhibiting better responses The trend of the results indicated
the necessity for conducting more compr ehensive trials by adjusting
the PH of the s0il as the v¥ of the soil in the station ig in the
range of 4.5 - 4 .G,

eesecontde.
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Project NO o ¢ 1047 2.2.3

Title of project ¢ Zrace element stndies in banana

Otiectives : To sb:dy the effect of trace
elowents on the growth and yield
of banaba

Treatment > ‘icromtrieasts B, Ma, Zu, and Mo at
differcnt levels singly and in -
combination as given below:

3, Cu and Ma =0, 12.5 and 25.0 kg/ha
Zu =0, 25.2 kg and 50.0 kg/ha
Mo = 0, 2.5 %g and 5.0 kg/ha
Lay out e

ro. of plants/plot : §

Teplication s 2

Work done and results

In the first year Tr .2 Soren 19 5 mc-/ha) exhibited a
significant difference in bunch weight, mmber of hands and
fingers per bunch followed vy r .8 Uanganecse 12.5 k{‘j/ha}.
Fxcept treatunent 3 (301-011 25 8 f\,_‘/ha) all the other treatnents
moduced hirher bunch weight compared to comtrol.

In the second year, 2o girnificant difference was
sbtained hetween treatments Tor all the charactors studied
viz. buuch wolﬂf"lu, nuaber of haads and mumber of fingers per
hanch. Hdowever, Tr.il m@l]bc&enum 5 "g/ha, vecorded highest
yield followed by Treaticut 2 3oron 12.5 kg/ha.)

Dur ing this/‘ye&u‘, treatnent i1 (Molybdmxm 5 kg/ha)
tollowed by Tr.2 (Boron i’ .5 kg) recorded highest yield among
the treatsents, but net hisgher than the comtrol. The data
were analysed statisticelly ané it was found that there was
no significamt effect due to treatnents (Table 6) in respect
of bunch weight, mmber of hainds or mmber of fingers ver
bunch. The experinent was discontimued during the secasone

.(...contd.
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FT Oject Noe g a2l
Preiect Title ¢ Mater requiremnent st-dies in bauana
Chijectives : Yo fix the water reguirceat of

haneha in relation to the physiclegiczl
stapzos of crop growvthe

Technical Drograame

Lay out : 10 x4 R BD
Yariety ¢ Neadran
Treatme nts : (a). 1. Transplanting to flower ing

(? months)
2+ Flowering to maturity
(aftpr 7 mOnths)

Lovele of irripation

i. 11 = 20% depletion of
molgture

2, T2 = 40% depletion of
molgture

%e 13 = £0% derletion of
ao0igturec

(Soil moisture depletion will be assessed from soids to a
depth of 60 cms calenlated quaitity of water will he given

when the moisture level tozches the stipulated level)

Mamber of plants per plot: 16

Work done and resultss

The experinent was Dianted on 26-9-77 and is in
progress. The biometric data on height, girth and mmber
of leaves etc. were regularly recorded.

.....-.COI’!‘td.
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Project Ho.
1!i .?_ali

Titie of the Troject : Combrol of weeds in banapa with the
aid of herbicides - variety lobusta

¢ Tind out suitable herbicides
which would comtrol a local spectrun
¢f weeds in banana.

Objectives

b

Treatents ¢ Lo fre-emerpgence application

]

1. Divron at
2. Dinron at
3+ DHuron at

kr/ho at bimonthly interval.
ko /ha. at binonthly interval
kr/ha bimcnthly interval

NS

B. Post enmergence applicotion.

he Gramaxone 145 lit/hn  + Dispon © '

7

//V]Z‘Le
lit/ha. + Divren % up/ha .
Lit/he. + Divren & kg/tha.

iit/ha. * 54 Dln salt 1 kﬂ/hﬁ-

5« Gramaxone

.
\Ji

e = S S T
.
N BN NG ; BN 1

. Gramaxone

. anaxone

0 N DD

. Gramaxone 1. lit/ﬁa. + a0 2 kp/ha
9Gramaxone 1.5 1it/faa. + G, 3 k~/ha.
13.Caitrol

Jork dene and resalts.

J

the resulis of two yvesrs trial ing
of Biuron & kg/ha os bimonthly imbers
i

cated that applicaticn

7 r  Uranaxone 1.5 1it +
Diaron 3 kg/ha or Gramaxone 1.5 1‘t/hu + 2.4 DHa salt 3 kﬂ/ha as
six monthly pest emersence avplication is effective in comtrol ling
broad spectrum of weeds without producine any deletericus offect
on the crop.

An adeptive trial with above three treatmermts was laid out
in 1976-77 and weed sanples were c¢tilected ~n & different occasions.
Only in the 3rd occasion, fr.3 (Granaxone 1.5 1it/ha + 2-4 DNa salt

-

3 kii/ha) was found to be supericr ¢~ other treatments (fahio 6 (»).

in short there was no si~nificant difforence hetween
treatsentse.

ensaneontd e
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Project No. $ Bl

Title of the vroject ¢

on virus diseases of bhancina and
coiztrol

BExperiment [Ho.3. 3 Jo sercen all ciltivated and exotic

rlet disease resistance
\bunchy top disease of banana)

Pesipgn ¢t 3B D
Treatuments s 10 varieties
teplications : 3

Hoe of plants per : 5
plot

The experiment was laid out during the
months of Septenber 1676

The procedure followed for innoculation was as follows

The arhid \Pontalonla nigronvervosa) reared on healthy plants
were Tirst collected and then allowed Lo feed in diseased plants
(3unchy Top infected plants) to acqrire the virus. They were then
transferred to Q—I/h month ¢id ploits for 1nnoc“]at10n feeding at
the rate of one hundred 1ufchﬁﬂ athids per plant. After innoculation
feediny, the aphids, were killed “J insecticidal spyaying. The
observations on percemtapme of infection of bunchy top disease as 2
resalt of artificial 1n00u_au;<‘u with lmect1‘Je aphids were recorded
and the data are presented in 4oble 7 = The resulis i icabted that the
varieties Vadakkankacdali, Serracheriadali and Venettulunnan are

s

tolerent to bunchy top disease when conpared to other varietbiese

During last year, screcning trianl, the variety 'Xanchikela'
had not taken iufection under arti“icial innoculation. Th confirm
the result, 15 Xanchikela plauis were inoculated with infective
aphids when the plauts were 95 ¢ One hundred infective
aphids vere ugsed for inoculating nte Seven plauts teok up
infections

Iwenty-nine Xanchikela ploiuts were inoculated with the
infective aphids when the plamts were 4&-1/4 months old. Cnly oue

plant was found to be infected wibh bunchy top digeases One
hundred infective aphids were sod ~or ineculating each plant.
This inoculation trial reven ]oO vhat the Zanchikela variety has

got more tolerance when the plouts 'ocome older.

R .cont(.!.
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Fxveriment Lo.5 : {0 comtrol the spread of 3Junchy Tep

‘ '

ease ¢f banana by the use of
inuOCLlCICQS-

The experiment was
insecticides for comrolli

out in Saptember 1976 with 11
t"¢ achid veetor (Pentalonia

nioT onervos ,,;) wiich is responsible for the spread of Zunchy
Ten discase.

:.
W
a

=)
N

on

Design
Qenlications
‘reatments
o« of plants per plot :
Variety :

5o

ON =
N ,

£24

._
e
o
I

E

£

f

o
%]

Treatnernts .

i« Yoger 0 .05% : 3.09%

2. Bkatox 5.02% &« "Thiodan 0.95%
%« Metasystox 2027 %e Disyston LD kg/ha
4. Thimet 15 kg/ha 10, Sevin 0.2%

5. Dimecron 0.05% 11+ Lxthie 0.0%

&. :lalathion 3 D5% 12. Comtrol

Since Metacid combi =g net availghle in the mar'set the
same was not 1lucinded in this exeritent.

Praylng with insecticicers was carried oat 2+ fortnightly
lthrV&IS, starting froa one month eld plamts aiud concluding at
the time of flowering. Toliar ~unlication o® the insecticides
were given fifteen timos. Gramilar insecticides viz. Thimet
and Pisyston were anplied =% the time of plaiting and reveated
at intervals of forty~five dsys. Six avplications were given
to the crov. Seforc each sorayi aphid connts were taken at
fortnightly intervals and in table-%.

Statistical apalysis of the data indicate that all the
treatnents are Sl"nlflc antly superior to comtrol. The aphid
pomzlation were very less on pl-uts treated with Thimet and
maximum mmber of aphids were on comtrol plaits. Two plants
were found infected with “unchy Top cisease in the plants
treated with forer and one Tlant was infected with Banchy Top
in the plamts treated with Anthic. There was no infection in
the control plot. The yield data obtazined in differcit treatments
are furuished in lable 5. The data were aialysed statistically,
but there was no sipnificant differconce in yield between differont
treatments.

eeeescCnItde
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This experiment has clready been conducted for three years
and hence concluded.

This experivent has revealed that both foliar avplication
of the lnsecticides and the soil apnlication of the Gramilar
insecticides are effective in controlling the aphid population.
fimong these the Granular insecticides, Thimet and Digyston were

highly effective in conmtrolling the aphid (Pentalonis nipr onervosa)
which is responsible for the suroead of Bunchy Top Fiscases
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Project No. 5 2362

Title of the project ¢ Maupal disecases of banena and
their comtrol

Bxperinent Ho.2 To gearch for suitable combrol measures

using differemnt fuungicides arainst leaf

2

a0t dlsease of banana

oo

Design : 33D
Treatments s 7
1. Blitox 0-5%
2 Elf@ltan 0.37{7
%+ Bordeaux mixture 1%

s
L]

Dithane 2-78 0.2%

5. Dithane #45 0.9%
6o Power oil 1%
7+ Control
Replications L
Variety ¢ Dwart Cavendigh

The funpus Cercospora rusae was found to be associated with
the leaf spot disease of bansnae The leaf spot disease is very
severe during the sonth west monsoon period.

The experinent was Dlaited in September 1976 with a view to
find out suiteble fungicide for the comtrol of leaf spot cdisease
cf bauanas

Spraying with different fungicides viz. (1) Blitox © 5%
§2; Pifoltan 0.3% (3) Bordeaux mixture 1% (4)D1t1ane Z-78 0.2%
5) Dithane “~45 0.2% and power ©il was commenced as soon as the
initial symptom of the Aisﬂtsn wvas noted. B8ix spraying were
given tc the crop at fortrnishily intervalse Before the spraying,
the plants were graded qucﬂré ing to the infesting of infection.
The yield data obtailned are preseuted in Table-19.

Statistical amalysie of the data revealed that there was
no significant Ziffercnce in yield between the treatments.
However, the mean bunch weipht was more from plamts treated with
Rordeanx mixture when conpnred £0 other treatments. The
experiment was vepeated Juring the year under veport by planting
on 22.10.77. The ripe banana frults obtained from different
fungicidal treatments were anclysed for varions gualitiese The
data obtalned are preseited in Table-i1.

.....contd.
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The annlysis indicated that the percentage of total sugar
was nore in all the treatmauts than the comtrel. Among the
treatmemts the percemtage of total sugar was more in the fruits
obtained from the plot sprayed with Bordeaux nixture. Not much
of variation existed amons the different treatments in respect
of other gualities studied.

ecesscOntde.
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Projeet No. 2 24345

Title of the Froject : Studies on the nematode parasites of
banang

Obiectives:

1. To survey the baunaa growing areas to find out the
nematode parasites associated with the crop and to
determine thelr degree of incidencee

To survey work is in progress. From the survey so far
conducted, it was revenled that the following species
of parasitic nematodes are preseut in bauvana root and
SOilSo

1. Radopholus sp.

2+ Pratylenghus sp.
3« Helicotylenc'sis sp.

%o Criconencids sp.

5¢ Heloidogyne s

2. The objeet .of the study is to find out the plant nematode
relationship and determine thelr pathogenic cffect on the
Crope
Pot culture experineid 08 conducted to determine the
pathogenic effect. Different levels of nopulation of
Radopholus Sinilis was inoculated to the plants raised in
sterile soil. Teriodic pomulation of nematodes was
estimated from the root samples of the plants. 3Bicmetiic
data on growth characters were recordeds From the data
collected, it was revealed that when the pemlation of
nenatodes exceeds 170 loss in 18 gram of roots the growth
of plamt was retarded.

3. Bvaluation of difforent nematicides for the control of
Radopholus sinmilis and root knot nema:odesg.

Treatneiits 2N
1. Dasanit 2 gram of ai/plant
2. Tenik do.
Te Furadan 3 do
L. Thimet €O

5. Neem cake 400 gram/plant
6. Nemacur 2 gram of ai/plant
7. Control

) ....contt’?.
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Lay out ¢ landoniged Block Design
Ho. of replication Pl
Variety 5 Heldran

Worls done and results.

The exyerinent was laid o:f during October 1976 for the
evaluation of differeut nematicides for the coamtrol of narasitic
neriatodes of bananae Before rlanting soil samples were talen
from cach treatment, to assess the somlation of nematodose
First application of nematicide was done at the time of planting.
The applicetion was repeated four nomths after planting. ZRefore
second application, soil and rcot samples were collected and the
nenatode population assesseds TFinal soil and root sanples were
collected four months after second application. The data on
population of nematodes in the scil and root sanples at different
stages are furnished in tables 12 and 13.

The harvest of the bunches was cenpleted in Octcher 1977
and the data obtained are furnpighed in table-i4. From the ¢
of nematede population in the s0il and root samples, it was
obgerved that there was reduction in the mnber of varasites, as
a result of application of newrticidess

o

The mean powlation of nemntodes in 10 gran of root sanmles
collected at differemt stages were ctatistically aualysed. The
result of amlysis showed that therc was siguificaunt differente
between the poprlation in treated vlots and control plotse In
comtrol tlots, the population oxceeded the norial tathogenic
level of 100 Hose in 18 prais of rootse

The statistical aimlysis of the yield data indicated that the
treatments were sipgnificantly superior to control. HMaxiriim bunch
welfrht was obtalned in the plot treated with Nemacur followed by
Tenik and Thimet.

The experinent was repeated, by planting during Novemba 77.
Lpplication of wematicides was deme as per schedule. Soil aud
root samples were collected at different stages and the nematode
pop:lation is being assesszd.

e eseecOntde



Project o ¢ ot assismed

Title : Precrency of application of Hitrogen
aud Potash to irrigated banam {Var .

Objectives ¢ To determine the optirum time and
frooioucy of application of N & X to
tlen’ran bansna under irrigated
cond itions for getting econonic ylelds.

Duration s % years

Treatnents s 8

1e Full N & X 30 days after planting

Z2¢ Full H & K 90 days after lonting

)

3. a1l N & K 156 days after planting
1

Le N& X in two eque
after plantiug

split “oses ot 30 and 150 days

5 N & K in 3 equal split coses at 30, 90 and 150 days
after plantiig.

6. 4 & X in & equal split doses =t 32, 70, 110 and 150
days after plantiig

7. N & X in 5 équal split doses at 33, 60, 90, 120 and

150 days after planting

fie« ¥ & X in €6 equal split doses a2t 30, 55, 80, 105, 130
in

and 150 days after planting.

FG@% toe be applied oue dose on the 30th day after planting. A
hasal dose of 15 kg farm yard nmanure to be applied at the time

of plamting to all plamtse.

Dosage of mutrieit
1 225 g/plait

P205 225 g/plant

£,0 450 g/ Pl ant

Design A P

Replication 8 3

Spacing ¢ 2 x 2 netres

No. of plants per plot 6 (not with cowmon border rows)

o ooCOl’]tdo



Work done and results:

The experi=ient was fTirst laid out amd plawted on 27«91
Oy ltural and namurial practice ¥

s were fellowed as pf‘r sched
The =ean data recorded ou ~orphological characters ‘1911;,:'

and mmber of leaves) aud yield characters (bunch weight, mumber
o mands ond member of fingey 3) sre presented in table-i%5.

in respect of veretasive paraneters recorded, the treat eut
difforences were significant for height and girth of plants and
not for immber of leaves or duratione. In respect of height,; treat-
nent 5 was significantly superior to Tr .4 although it was on par
with Tre2, 7, 4, 6 and 8 1hich were significaitly superior t0 Tr «3
aud 1.

With repard to buneh charszcters, the treatment differences
were significaut only in respect of nean bunch weighte Tr.k
renorded maxirmm banch weirht followed by Pr.1 which were on par
with ir.3 and 2. The gata indicnted the necessity to repeat the
trial under adjusted p coadition for drawing forther conclusionse

-o...COntdo
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PrOJoct He . s liot nuqlvzed ynew)
Clonal vaviation gtudies in bausia

Ohjiective s 10 assessg the natural genetice
variahility existing in pomlar
hanana varicties aud to seclect mcst
tromiging clones for pepelarisatio

Work dome and results 2 A detniled survey was conducted in
“riF“”v District and 538 suckers were collecteds The crop was
sed during 1977-78 and perforiance on yield and other

m@r‘uolorlcal characters wns studieds. Wide variability was
noted in duration, height ,mmbers of suclers produced, girth,
mmber of leaves and total yield of the plamt. The yield of
the plant ranged from 3.5 to 14.5 ko« Toking average bunch
weizht of 11 kg as basis, the selecticns which gave the average
bunch weight below 11 kg were rejected and the Tromising 80
selections were planted dur inmp thic for gathering further

datae.
™roject No. : Hot assigred
EHET he B
AT Ag 2la) 15.0.7
Title of the mroject : Physiclopical basis of variation
in yicld between twe varieties of
banpana vize. Neudvan and Zanzibar
Objectives : To assess the various physiological

parameters such as NAR, PGR, L/ and
LLL that are associated with
productivity and to correclate the
above nararnieters with the biomass
and econcnic yield.

Technical programme:

Suckers of uniform age and size will be planted in 7
rows with 7 plants in each row including border rows with gpecing
of 2 M x 2 M for both varieties separatelye.

Three samplings were carried out. In the first samy pling
Nendran variety exhibited higher biomass as against Zanzibar
variety while in the final sanpling Zanzibar exhibited a higher
biomass. W/, LAY, RE? arc being calculated.

as waenc ot e
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Project Ho. ¢ dot assigned
U Lg A (a) 14.2.7
Title of the project : rhysi. io;lcql deterioratiecn of seed
r~terial ip banana — variety Hendran
Ohicctives : ”-.;ﬂqnss the yielding potential of

hizome of the some mother vlant
cutbimovs planting for a Teriod

Technical progracme:

Five suckers of v:iiform are and size will he plamted
with 2 M x 2 4 spacing ing; usual cultural practlce as
recommended in the pacizapge of practices.

The eutire number daushter suckors of the mother plant
will be utiligzed for wlanting in the subsegqurnt years vupto 3rd
year .« In the fourth vosr, thz mmber will be recduced to
convenlence .

Work done and wesnlts:

The snckers were lamted on 20.41,i07%., The ouckers failed
to establish. The exnerinent has beeu planted in 1977-78 season
with 10 suckers and the 5~ ¢ is 1n Drogresse

Froject Ho. : et assigned
Title of the wmroject ¢ fpduced rmtagenesis in some bauana

veriotles through irradiation and
chenlical methods

CD

ective : To cause perctic varieties in
stature,duration, disense resistance,
friit quality ané yieid by inducing
rextation through irradiation and
chemical methods.

York dene and results

Four months old suckers of Nendran variety were subjected
to 1, 2, 3, 4, 5, 6, 7 ond 8 ¥ exposures of garra rays. The
suckers were then planted in the field alomg with control. The

uckeors were allowed 1¢ produce suckers and the daughter suckers
were transplanted for ferther herfﬂrnance stiudiess

The avallable suckers were very few and hence nc data on
=or thological and yield char~ecters were observable in the VW?
generation. The expeorincnt as sgrosted by the 7
Froject Co—ordinator (fre

on..nc(}ﬂtﬁo



Project Lo, :(Tc be assigned)

Title of the project ¢ Gtulles on the insect pests of banana
ond Shiedr coutrol

Objectives ¢ Scroening of varieties against the

atback of bamm rhizome weevil

Work done and results:

The bhanana rhizome weevil is a najor imsect Test of the
crop in Xerala. The prescut work is aimed at in selecting
varieties resistant to the most. The varieties used for the

screening were the following:

1. Newdran 2+ Zanzibar

3. Iobusta 4+ Foovan

5« Dwarf Cavendish 6. Palayankodan

7. Kanchikela 2+ Njalipcovan

9. Gronichel 1%+ Pachabontha batheesa

From the study, it was revesled that none of the abeve
varietles was resistance o the pest attack. The varietiocs
Wendran, Zanzibar, Fobustn, Pwarf Cavendish and Crosaichel
were nore suscer i kanchikela, Nialinoowan,
Palayankedan, Poovan and &

5

1 homtha batheesas

ihe screening trial is iu Trogress for the year 1577-78
with ancther set of 19 varietics.

oo eCONtd o
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Control of banane rhizone wervil by
insecticide treatmenmt of suciicrs

Voric dene and resultse

The object of the exerivent is teo find cut how far
external treatmient of banang suchers with lneecticides will

1elp in checking infestation by rhizome 'weevile.

One ficld experivent was conducted with the following
insecticides:

1. Tkatin Be Disyston gramles
2. BT susnension €+ Faradan gramles
%, Sevin suspension 7. Thimet pramles

4 o Dimacron 8¢ Solvirex

In the case of suspensicis the suckers were dipped 1in
them for 30 mimitese. The sramics were spread over the suckers

after dipping them in cowdvng sivrry and dried Tartiall The
variety used for the study was llendran.
from the prelininary awualysis of the yield “ata, it was

4
noticed that insecticidal treat-ent of suckers reduced the
infestation of the weevil, =2nd inecreased the bunch weirht« The
ean bunch weight of the diffcrent treatments are give

Ir-atient Bunch weight (kg)
Disysten 19.22
20 Buspension 19 .05
Selvirex 5.92
Turadan 9.55

el
WA
[@))

Sevin suspension
Dimnacron
Tkatin

Comtrol

O \O
) .

N AN
@

=3

57

The experiment was reneated during the year 1577-72 for
confirmatory vesults and the same is 1n progresse

ioie e G ONLE &



Project No. ? Lot assizned

Title : Orotrel of bYapana rhizone weevil by
the auplicatiocn of insecticide arcund
the rhizone

Jer’s done and results:e

The object of the exTeriment is to find out how far +he
s0il application of insecticide will help in checking infestation
by rhizome weevil.

Cne field cexveriment was conducted with the fcllowing
insecticides:

1. BIC 10% 50 FIC suspension
2. Lldrin 6+ Sevin Suspensicn
3. Chlordane 7« Carvint

k. Heptachlor s Contrel

First application was done in the pits before planting.
The $econd application was dene 3 months after planting. The
variety used for the study was Hendran.

From the mrelininary anslysis of the yield data obtained,
it as scen that, soil applicatica of insecticide helped in
checiting the infestation of rhizome weevil and increased bunch
welghts The mean bunch weight of the cifferciat troatments are
given below:

Treatnent Bunch weight (kg)
1., Chlordane 7.68

2. 31C10% 747

3. Sevin 7 {19 ’
4, Carvint 726

5. /1drin 6.93

€. T suspension 6 .61

7o Feptachlor 6.27

8. Contrel 5«66

The experinent was reneated during the year 1977-78 for
confirmatory results and it is in Trogresse

.o...contd.
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Iroject Noe : Hot assigned

fitle of the jpvroject : ?@iu]i ion density trial in banava -
variety 3cbusta

Ghjective ¢ Jo gtudy the optitmm spacing for
ariety Inobusta to maxinise yield
rer vnit area

Treatnents 2 4 metheds of planting
1. Sam are method —1.5mx 1.5n

(’ 0 %l uuts/ha-)
2. Trinnpular methed - 1.0 x 2.0 n
[ i
G500 nlants /ha.)
%e Single hedge method 1.0 m x 2.0 n
foer 5
15000 vﬁanﬂs/ha)
ko Double hedpe method 1.7 o x 2.0
¥ g
{7770 nlants/he 2

Lay out ¢ e oD

Ne. of replications 2 0

Plot size Te™ haa

Worl dene and results:

The oxverient which was planted during 1976-77 (375.3.76)
was completed during the pericd. The data collected om vesetative
peraneters vize nelght of the vlants, girth of nsendestens and
mmber of leaves recorded at periodical intervals are presecnted
in  Tahle-16. Data on “ro*nrbivity viz. bunch weight, yicld of

P

fruits in tons/ha. and commuted Tipures of Dercentage of prade
bunches are presented in Table-17.

Taking the per hectare yield, extra expenditure imvolved
and the extra yield consequently the additional income realised,
the cost benefit amrlysis of varicus treatments was worked out.
Te details of which are bresented in Table -18,

The data ou vegetative parameters {Ta Hle-16) indicatoed
that while the Tr .2 was supericr in all reshects when the nlaits
were three months old, such superiority of that treatnent could
not he noticed when the plants attained six =onths age. Tr.3
contributed for maxirmum height of plonts and Trel for the rirth
of pseudostems. However; in respect of mmber of leaves not
much differences could be noticed in different periods at which

o voeCOOEde
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data were collected. L flovering stage (9 nonths after ;lantiug)
Tr .3 contributed for maxivan heifht of planes and girth of
nseudostems followed by Tr ..

In restect of prodaciive characters, the treatnemt differences
were significant (Tahle—i?} in reapect of mer hectare yield of friits
and percentage of grade bunches and in respect of averane hunch
weirhts Tr.3 followed by Tr«d comtribnted for maxirmm bunch welght
oven though the treateunt differcnces were uct significant. Tr.l
end Tr 3 contributed for maximum per centage of grade bunches
indicating their better marketability compared to grade b

hanches
prodaced in Tr.2 and Tr.ie In respect of per hectare yicld of
fyvits in tons, it was observed that increoased pcpulation/ha
contributed for more profmction althouph this treatment did not
contribute acceptable gvade bunchese.

Taking all the mroductive characters into consideration,
treatment Tr.3 and T.1 avpeared to bhe better and they were on Tar
for all the characters studied. But the ccst benefit analysis
(Table 18) indicated that the acceptable cost benefit ratio was
exhibited by Tr.l1 in which a population of 4900 suckers/ha was
accomodated. Under the existing system of cultivation, the
population density adopted is 2919/ha vroviding plamting distance
of 24 4 between rows and 1.8 M hetween plants. It appears hence
necessary t¢ ¢ onduct further trials £o assess the efficacy of
exlsting method of cultivation with the best treatments as evidenced
by this trial.

During the year 1977-78, the experinent was repeated by
including the local method of planting (0 M x 1.8 M) with &
renlicationss The experimeut was planted ou 11.8.1977. The
plants were mamired as per schedule. Data on vegetative
Paraneters viz. height of nlants, girth of pseudostem and mumber
of leaves were recorded at intervals of three nonths. The
exrerinent is in progress.

. ...-Contdo



The exDerirn ut was laid cut in the year 1676-77 and planted
1, b o O 1

on 27.9.1976. 111 the troat-ecits were planted with &
infected suckers. The yieid cdata showed that there was uo vigible
offect due to avplication of agnesiun sulphatee The dats were
stgtistically analysed and 1t was found that there was no significant
nffect due to treatments as regards bunch weigit, Ho. of handsg and

tioe of fingers (Table 20)

The experincnt has been vepeated in 1977-78 season moc¢ifyling
the periodicity of the applicaticn of magnesiun sulvhate and the

same 1s 1n progress.
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Project No.

Title of project

(hiectives

Duration

Technical progranme:

PINBAPPLE
B |

Fomulation drnsity trial im
pineaprle variety 'few'.

¢ To find out the =ost optirmn
remalation density for
vericty of pineavnle for
maximising producticn.

i{(“és’ !

* € years

Series I — Treatments (1974 planting) 5 21

ae. Spacling
b. “ethod of
plant ing

P
o
L !

o

LN

a. Detalls of spacing (in cws) S

Sl.de. Plant to Plant Row to Row Bed to Zed
1 30 60 75
9 25 60 90
3 30 45 £0
k 25 60 75
5 25 L5 75
6 25 L5 €3
7 20 50 &G

b. lfethod of planting-F.

1+ Two row hed
2+ Three row bed
« Your row bed

2

WA

fﬁay ot
lioe of replications

Flanting material

Series II - 1976 plantiug:

v \
Treatments (1976 planting,
2+ Spacing

be lMothod of plarting

Siit plot design
7

Tniform suckers

@

DS D b=

on
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ae Details of spacing (in ems) — {s)

Se.do. Plant to plant Qow 10 row Be2 to Bed

i. Z0 60 50

2. 25 £0 S0

b 30 &5 9G

Lo 25 45 G0

5 30 L5 105

6 25 L5 105

7 30 60 105

8. 25 40 10

G. 5 60 198 {ceomtrol)
be Yethod of planting (P)

1. Two row bed 2. Three row bed
Lay out ¢ Split plot design

Kos of replications s 7

I

Work done and results - Series T eXTeriment (1974)_

The trial to find out the most ontirmm population density
for maximmm production of pineavple was laid out on 23.7.197 .
Suckers of unifam age and size having 15 to 20 leaves were usecd
for planting. The design of the exPeriment was split plot with
21 treatments and seven replications. Fertilizers werc applied
at the rate of 8:3:12 gm of WPK per plant/year in two egual
dozes as soil application at the tire of onset cof scuth west and
north east monsoons. Observaticns on the mmber of leaves
mrodiced/plant and leaf area index worked out one year after
planting are furnished in tahle-21. Aleong with the mmber of
sacers Troduced/ plant and the duration of the plamt crop in
days. As the natural flovering in March 1976, even after 20 months
after planting, accennted ouly for 3.75 - 15.34% in different
treatments, aprlication of growth regulator (500 i ethrel) was
dene in Jamiary 1977 for inducinr ~waxi-un flowering thereby to
collect yield datas Data cn weichi of frrits with and without
crown and crown welght were recordeds From the data, per hectare
yield in toiwes with aud =vithout cvovns were worked out hesides
the cost beuwefit ratio of the treat ents under two row bed systong
as there was no significent difference in any of the characters
due to rowse The cost benefit ratios arrived at by taking into
account the additional exvenditure involved for various inmuts
and the extra yield obtrined fixing the minimm most nerulation

s seCONtd o
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density P Sl (45782 plants/ha.) as the base. The average fruit
welght and without crown aud the average oiown weirht arce “roeserted
in table~-?2 along with the ~coputed figures for per ha. vield of
fruits in tomnes with ~xd s-ithent crowns. The details of cost

henefit analysis are presentcd in tahle-273.
The following results were ohbained:-

Growth chargcters:

The data revealed that the differences in the plant visovr
as expressed by the mmbor of leaves/plant ard the leaf area index
were not significant due to treatments. The sucker production
although was not influenced by methods of planting, different
spacings significantly influenced the same, spacings S2 and Sk
comributing for maxirsim and S5 for the least production of suckers/
plant. With resvect to the duration of the plant cron, the
treatment differences weve not sicnificant.

{ield characters

The data indicated that the oversge fruit weisht with crowns
was not affected other by the number of rows or by the smeings
between rows and plamts. However, treatment P,S_ and P,S_ rtrocuced
fruits of increased weight. The fruit weisht (eéOid cf crowns showed
significant difference in respect of spacings only. Tor this
character, spacings 5, , SA, S, and 8§ were significantly superior
and were on par. Agaln the crown weight was not s-en influenced by
the mmber of rows but spacing significantly influenced the same, °
spacing S, contributing for the production of crowns of minirun
welsht and spaciig S? for maxi-mm weirht.

The freit yield in teaves wor'red out/ha with and without
crowns 2lso showed significant inflicnce cxerted by the spaciirse
The per hectare yield with t%e crown intact was maximum in soacing
55 followed by spacing S,.. It was ninirun in spacing S_. In the
absence of ecrown also, tHe ner hectore yleld exhibited the sane
trend.

The cost benefit analysis shewed that the treatment 7,5 was
most cconomical followed by treat cuts F,5, and P, S  for per Hectare
yield of fruits with crowns intact. 1In case of yield deveid of crowns
treatient P, S, and P, S  were s perior followed by F S_.

174 12 : 15

The studies t'ms have shownk that leaf production, leaf arca
incex and the duration of the ~lant crep of vpineapple are not
inflaenced by different pomeintion densities, whereas the sucier

eseoseCOnbde



37

production ver plamt is scen aifectods The average fruit
weight with crown imtact is on inflv cnced by different
pomilation densities. 3o, i it wighout crown

is taken imto accouab, ant difference due to
sracings obviously ziizw o Uil weirht 1s influenced
by the plant pomalaticu, “he being highest when
the pomlstion de: oAl { «sDacing S 5o igher
“owlat101“ densitles arc oun j‘»’)v c;ﬂ)te fOr securing
higher tonnage of fruiss/ha. siderat ion,
the increased tonmge can b AL *iC"dl if only
it has been found “dViﬂtﬁfe”r CO5H beneflt ratio anlysis.

on =

In this respect treatmenmt T 78 {6164 sucker s/ha) P L) % {59255
suckers/ha) and P SQ (53’5"3 shck o r:,/iza,‘i are superior for yield
with crowns intact and treatmeid P:LSZL {5 59259 suclfers/xa,, Pls,,
i Z

(53373 suckers/ha) and P, 8. (61 566 quc“fors/ha/ are superior

*4
for yields withoui crove mnlyslo it may apvear
11) is most advantageous.

that the treatmeunt L5
Rut, pineapple beirg a crop mal »u: ratooning. The spaclng
between trenches is an importait factor to be reckoned with far
oasiness in adopting —aricue arrononic practicess The treatnent
1 2 having the spacii; o7 75 ¢ luooon irenches is difficult
to nanage in subseqn aangons. Therefore the treatent
P,S. accommodat ing 53373 suc: ,ﬁxzxa allowing intersvaces of 390
cms’s between trenchos, ©0 om s . vrows and 25 e¢m bebween
plants is found to be ovtimmri. orther although the max 1rem
pomulation densities coutributed “or increased tounafre the
average fruit weipht withont crown being below the standard,

may fail to attract a mood prive in the vesetable mariet.

Series 1I 1676 planting:

The trial wac vomealbad in 1976-77 season adobting the

ghe T T d-yidc - ol ané planting on G.5.1976

o i WD T 5'1.0;1 a fertilizer sct ed ule
Muring the period under
lrnbs viz e mumber of

orlz oat leaf area index

modification sugp
using uniform suck
of 8:12 gnm NP /plans, yoor in >
report, data on vegetaiive growih
leaves, length and width of D leaf
were recorded at intervals of six o1l and eighteen months
after planting and the same are wesented = in table-Ph.

T6 induce uniform flowering growth vegulator (?‘* oM
ethrel + 2% urea + 0.04% calcium cerbonate o) was arplied on
14.42.1977 apd the percentage of flowering occurred 1ln verious
treatments was recorded. The data arc tresemted in toble—Ph.
The grop is yet to ccie for harvestinge

The data collected after an interval of six months after
planting indicated that the various growth cheracteristics viz
leaf procuction and lensth and width of '"B" leaf did not vary

oo snseCOntd
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significantly due to rows v iecrors 1 ength of "D" 1caf alcus was

significantly influenced by different spacings, spacing 3

i

i , belug
significantly superior to other sPacings. The data coliedted
after the interval of cirfiicen months after planting indicated
that in respect of leaf irodvetion that the treatment P S, was
supericr followed by treaticnt 7,S. and P, S, was infericrdost.
e leaf area index was f:voa:rab]lef]to treatment P, S. followed
by 5,5,, the inferiormost treatment being T Sl. The growth
regu%a or applicatior. mroduced favourable e}'fects in all the
treatneuts in general. The ranpe of flowering varied from 71.73
to 9673 in various treatnents, the =axirmm floweriyg being
noticed in treatment P, S, followed by treat-ents P,S,. In thig
resrvect, the treatent "PQSZi vas found to be inferior recording
71.73 percent flowering.

\O

It is expected that the crop will come to harvest in May
1978, when data on productivity and other characters will be
recorded.

ovneeCONtd o
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Pr(iject -N.O-

oM

Matrition studies on pinecanple
Var iety 5 Lew
Cbjectives ¢ 7o find out the optimum dose of ures as

folisr spray in combinaticn with soil
yoliegation

Jechnical programme:

Series I 1974 planting
Treataents:

Total Ne. of treatneist

o

°
=

a 8
A L)
a2« Doge of nitrogen Ly

b. ifethod of applica‘tion\‘f); L

. L Y
ae Doses of nitrogen/plamtiil)

N1 -8 N/plant/Year

[N

N -~
2

2 u/plaut/}/ear

6ts]

Ny - 16 g k/plamt/yeer

Nitrogen will be given as 4% foliar spray. Phosphorus and
notash will be gilven in the form of superphosthate and rurilate
of potash @ & and 12 g res*;:octively/plant/year in soil. Phosthorus
willl be applied in one dcse and potassium in three equal dosese

/
L. Method of application (M)

M, = 25% N as foliar + 75% N in soil

M, - 50% do + 50% do.
M3 - 75% do. + 25% do.

”

/IZ! — A1l pitrogen in seil

Nitrogen in soil will be given in split doses as given
below:

sa s scOntd e
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75% N in s0il in thwee snlit dosecs
50% I in soil in two gplit deses

25% N in scil in ome dose

A1l nitregen in soil in four split doges.

Loy out ¢ Bplit plot design
Plantig material ¢ Sackers of uniform gize
Yariety s lew

ko« of replications s 7

Plot size ¢ he20 x 240 M

Spaciig : 30 ¢ % 45 cm x 60 em.

Hoe of plauts per plot ¢ 64
Series 1I - 1976 plauting

In the experiment laid out in 1976 certain mocifications in
the method of application of mutrients were made with concurrence «

Technical programme:

Same as Series I excert fon changes made in the method of
arplication of mutrients both in scil and foliare

Method of application of lutrients.

i. All nitrvogen in soil will he given in & split doses at
intervals of 1#2 mont s hetween applications during the
period June to Hovember .

ii. 75% Nitrogen in soil will be piven in three split doses
at intervals of twe montiis between applications during
the period June to Hovetbor .

iii. 50% hitrogem in soil will bo given in two split doscs at
intervals of t'wee mont:s bebween application

ive 25% witrogen in s0il will %e given in one dose at time of
plaunting.

Foliar applicatien of ares.

The following will be +he spraying schedule of urea

i. 25% as feliar sptray wi!l Be siven in two doses in November
aud February

iie 50% N as foliar siray will %p given in four doses in
November , Decenber, Jrumsry and Fobruarye.

L ,‘4 . . . y . . . .
1i1le 75% M as foliar spray will e glveli 1n six doses in November
December , Jamuary, February, March and April,

.-.--contdn



Work done and results;

Series i 1974 planting:

The yield data obtaiied cousequent on the application of
growtl regulator '5” pRn g etWrQE) on 25.12.1976 were analvsed
statistical’y taking intc ‘eratlon, the averape weirtht of
fruit. The data are presquod in Table~25. The fruits ohtained
from various treatmeits were cnalysed for their qualities viz.
TeSeSe, ficidity reducing ~ud non-recucing sugars, totzl supars
and sugar acld ratio. The det~ils of which are presented in table-25.

in respect of average fruit weight
with crowns, the effects @ » to nitrogen levels was not significam
where as method of applicacion of nitrogen differed sigrificantly,
a*% and M, nethod c¢f ap lications being saperior to M, method of
&VWiluatlou Both nitroren levels and methods of anp “1%cgt10n had
no influence on TCS and acicity of the frunits. The reducing sugars,
non=reducling sugars, total suar and sugar acid ratio were found to
vary significantly due to nitrecen levels and mothods of applicatione
in respect of recducing surors differcnt levels of nitrogen differed
significantly, N, contribuiing for maximum followed by 1. and N
smong differeut metheds of arnplication, Ni being significantly
superior to M&, M, and ¥, wilch were on par. In respect of non-
recucing sugars, total sirers and sugar acid ratio, among the
different levels of nitrogen H, was significantly superior to Ni

and among the four netrods of aprlications Y, was sicnificantly
IPCT%OP followed by M,. The cata thus have sho&n that 1n respect
of yield there was no Sifnificant differeice befwoen Cifferent
levels of nitrogen tried bt soil application (M) of mitrieits was
srporior to other metheds $rieds Although lower most dasase of
%/nlaut/yemr {Ni\ contributed for higher reducing suger in
ngltS, in respect of othor qu~lities of fruits viz. non-reducing
sugars, total sugars and sigar ncid ratios The Nitrogen level
12 g/p laut /year {H ) was fcund to De slrn1f1can+ly super 1or
followed by 8 ¢ u%ﬂl'lm/&oa“ b‘- the highest dosare tried vis.
16 ¢ N/plant /year (i) vnﬁtrlhutﬁnv far lessor gralities of
frvitss In respect of ethode of arplication, soil apnlication
(M&) was sipnificantly saperior for all the characters studied
vize yleld aund qualities of Truits.

The data revealed thsat
7 v

~

t

P
I

Series LI 1976 plantings

During 1976-77 the experiwnnt was repeated adopting the
nodifications of the technical programmes by planting on 10.7.1976
in split plot design with 12

4

areat(euts and seven replicatious.

ecesCOIL do
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The period under repert a

~lication of fertilizers as ver
schedole was completed. i

to induce uniforn flowsring aud to
nnable for the collection of yicld data growth remlator

{25 pmm ethrel + 2% urea + 7.0L% calcium carbenate) was

applied on 16.14.1977- The uata in vegetative growth
cﬁéracteristics viz. mobered leaves and leaf ares index were
rocorded at intervals of six and eighteen months aftor pilanting.
The extent of flowering as rerceutage due to the avnlication of

growth repulator was also recorded. The data are fornished in
table-26.

3 it
KD

The data indicated that in respect of leaf production at
interval of six months after planting treataents 1M, followed
by treatuents N M and N 14 are superior and treat-ent I M, ig
inferiormost . gf leaf area index for the above pmeriod trentwent
NiM followed by treatment njuz ig superior and treatment | AQLB

1s 1nferiormout- With rerard to leaf Production after a period
of 18 months after plantlxn, the +trend of results was in favour
of treatmert N M, , N b @uc W M » With regard to leaf a area index
for the perlod treathent ... ls found to he superior followed by
treatment N ¥ Thus the ca%“ o°n growth characters are found in
favour to goi % application of nitrogen in in feneral. In respect
of flowering due to growth reg-lator application, although this
trend is favourable to soil epplication in respect of N, and N
levels of nitrogen, in respect of N levels of nitrogen treatmant
N, b p is superior. It was notice? that for all the nitrogen levels,
HQ method of application wag iufericor in this ros: pect e

The harvesting of ths croD has not yet been comnenced for
drawing conclusions in respect of yield anpd gqualitiocs of fruitg.

csecncesCOntCo
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Project 1‘40- 3 3-9)03

Tffect of plant growth regulators on
fruit size and maturity of pineavunle
variety 'Xew'.

)

Objectives ? Vo find out the best concentration of
planofix and stapge of application of
the sane in increasing fruit size and
delay in maturity of the fruits

Daration 2 & years.
Trecatments a« Concontration of planofix

ie 100 pm

ii. 200 pm

iii. 308 ppn
he Stare of annlication

i. Oue month after flowering
11. Pwo momths after flowering
i1i. Three momths after flowering

Uniform flowering of Dlants will be incuced by the
application of growth regulnior.

Type of planting material ¢ Uniferm suckers

Variety o osew

Lay out ¢ landomised Block desisn
Nes of replications £ 3

Plot size * 7450 x 2.10 metres
Spacing 5 30 em x 60 cm x 90 cm
Ho. of plants/plob s 7

ihe experiment was laid ont statistically in 1976-77 season
oy planting in June 1974+ Duriug the period under report growth
repulator application to induce uniform flowering was done on
22412.77 about 16 months after planting. Pata on the extent of
flowering as perceltage were collectede. Application of planofix
of different concentration at the stage of one month after f lower ing
was done on 5.3.1978 after recording the basic datas The other
treatneits are yet to be dene and hence the experiment is in rogresse.
The extent of flowering in varicus treatments ranged from 56.6 to 78%.
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Project Hos i Y2 A
Standarcisation of time of aprnlication of

growth resulator (ethrel) for materials

raised from suclters and crowne
Objectives ¢ fo find out the best stage of arnlication
of growth repulators for getting ontimum
fruit welght .
Buration 2 % years

Treatneunts:

oo

Loplicatien of growth regulators in suckers
at 14, 15, 16, 17 and 18 months after
plambiyg with control (water applicatiﬂn)

1. Suckers

cn

Lpplication of prowth repulators on erowns
at 16, 17, 18, 19 and 20 months after
Manting with control (wator anplicaticn)

2+ Crown

Growth regulator to be usec:170 Prm etlwel + 2% urea + 9.0:% CaCo3.

Lay out 1.3.8,

Noe of replications sl

Spacing 20 e1x 60 em x 90 em
Nosof plants/treatnent 70

Work done and resalts.

The observational tri:
that 509 ppm ethrel was offo

floweripg (73.82 to 95.71%) in erowns at afe 16, 17, 18, 19 and 20 months,
the maximm percentage of flowvering being mproduced in 17 and 18 months

©ld crowns. The control plot "ad rocorded ouly a flowering of 2.48%,
while the average weight of Ifruits ohtained was 1.990 kg from suckers,

the same was culy 9.962 ke from crowns. 7

S
4

? +

al concducted during 197%-76 had indicated
ective in inducing sood Dercentare of

_ For getting more reszlts tho exDeriment was repeated in 1.3,

deslgn by plantiig on 16.6.1976 the rrowth requlator (100 pmm othrel
o e e : i ot

f 2% ?rea + 0.04% CaCo3 was gyplloﬂ during the period urder report
in all the treatment coniricing cf suckers and crowns of different
ages. Data on veogetative growth of plants viz. Wo. of leaves and
leaf area index at the time of artrlication of growth regulator ard
also the extent of flowering at pericdie intervals due to (rowth
refulator application weroe recorde’. The cata are Tresented in
tables-27 and 28.

seeescontd .



The data revealed the following:

is In respect of mean leaf nushers per plant, the averape
ieaf vroducticn varied frem 37.30 to 46 .22 per plant in res ect
of suckers and from 30.07 to %9.32 per plamt in respect of ~rowns
of different age groups.

ii. The response of suciers was gocd towards the applieation
of growth regulators for all ages starting from 14th nenth, the
externt of flowering ranging froa 82.5 to 6. per cent.

iii. In control plot, the plants started flower ing under
natural conditions only when they attained the age of 19 months
only. Theg recorded a percentage of flowering of 88.9 percent
which Bas beeb ohtained due o very ~favourable weather duriig
the year consequent of well distributed rainfall during north east
mongoon periods Under other circumstances, the extent of f lowerin
ander natural counditions would have been much less (20—30 per cent

iv. The crowns also res: oi'ed well to growth regul tor
application for all the ames tried, the extont of flowering varying
fron 81.8 to 89 perceut even though final data are yet to be
recelved.

Ve in control plot of crowns, flowering was noticed when the
slants attained 15-1/2 months of ave after planting ~2nd the extent
of flowering curing that time was only a meagre figure of 17.9 per
cents Bvemthough flowerine continued under natural conditions in
control plot, the extent of fioweriiy was low (23.6 Der ceiit) -
Ligain, the umsual favourahle cenditions prevailed doring
the period had helped in this ro-ava,

The experiment is heing cortirued to gather further dJdetails
on flowering and yield for drawing conclusions.,

..-.--ocontd.
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Project Ho. 3«25 ~ Control of weeds in pineanple
with herbicides

Cbjectives 2 1s Survey of weed flora
2e U0 find out the saitable lerbicides
wiich would comtrol a broad spectrun
of weedse
3+ Jo study the effect of herbicides on
quality and yield and
ko Beonovics of weed control with
herbicides.
Treatments s b

N

Diuron 1.5, 2.2, £.5 and 3.0 kg/ha
Bromacil 1.5, 2.0, 2.5 and 3.0 kg/ha
Diuron 1.5 Yy /hn + “womneil 1.5 ky/ha
Diuron 1.5 Y /ha + Srouacil 2. kg /ha
Diuron 2.0 km/Ha + 3romacil 1.5 kﬂ/ha
Diuron 2.0 Yo/ha + 3romacil 2.0 % /ha
Hand weeded coitrel ~ud

unweeded ceoatrol

HAethod of application :

Ty out 2 28D
tenlications 23
“iot size : B 40 Mx 240 M
Lo. of plaits/vlot ¢ 70
Svacisy of plauts s 3 em % 60 cm x 90 enm

“oplk done and resultss

The experiment which was st-rted in 1974-75 season was
concluded. The data collectod indicated that application of diuron
at 3 k- /ha was most effective in conmtrolling a broad spectrum of
woedg 1in pineapple plantatien besides most economical. It also
attributed for higher yield without impairing the quality of fraits.

The experiment of 1976-77 sezscn plamted on 10.10.1976 is in
orogresse During the peried under report, data on dry weirht of
weeds/square metre areca were collected at periodical intervalse.
Growth regulator (combination t=oat-ent of 25 pm ethrel + 2% urea
+ 0.04% CaCoj) was applied in 21l treatments te induce uniform
floweringe. The harvesting is vet to be comienced.
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Project 1C. : %G
Survey and assessment of diseases of
pineapple

A nmild incidence of leaf Blisrht discase was noticed in
vineaPple plants in some of the rardens. The funpus was isolated
and identified as Drechslera hawaiicnsise Symptamatology of the
Ciscase was studied.

Project o 2 et assigned
Studies on the effect of growth rerulatorsg
in inducing flowering in 'Zew' rineapnle

Ob jectives : To standardize the concentration and time
of apprlication of prowth regulators for
inducing flowering in pineapple 'Zow!
variety uncder XKerala condition

Turation ¢ & vears

Treatments s Oh

ae 10e of concemntrations: 8

1. Bthrel 100 pmm

2. Ethrel 250 pm

3« Bthrel 500 ppm

ko Bthrel 750 pm

5« Pthrel 1000 pm

6. Bthrel 190 pm + Uren 2% + Calo3 0.04%
7« 25 pm ethrel + 2% urea + 2.04% CaCo3
8. Control (water)

be Lge (stage) of plamts ¢ 3
1. Application at 11 nonths after planting

2. ) 12 gy gy
3' 99 13 99 9.9
4. 99 14 5 9 959
5' 99 15 5 9 9y
6‘ ) 16 5 9 'y
?- 59 17 99 39
8. 99 138 99 'y
:La,y Out :RQT:BQD.
o. of replicaticons 2
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Work done arnd results:

The observational trinl concucted during 1974-76 period had
indicated that sthrel at conceitrations of 500 and 1290 pmm were
most effective in inducing flowering in pineaprle in suckers of
agre 1441/2 to 16 =nomths in Dlant crop seascne

Farther observatiomnl 4rinis conducted in 1976-77 season
during the month Movember to Fobhruary adopting 6 treatvents vize
three concentrations of othrel ot 130, ,90 and 1000 pm one
conceibration of fcimene \iwi based 1 woduct) at 10 pm and two
combination treatments viz. 25 pmn et%rol + 2% urea + 0.04% calciun

carbonate and 192 prm ebhrel + 2% ureca + 0.04% Calo3, on 120 plamts
of plait crop of 16 months old (1,042 leaves) per treatuent and
ratoon crop of 11-12 months oid (g0~ 20 leaves) yielded the fellowing
resultse.

In both plant and ratoou crepns, 1000 »pm ethrel treatents
of 25 prm and 100 ppm ethrel in ccibination with 2% urea and ©7.04%
€aC03 and 530 npm ethrel contributed for maxirmm per centage of
flowering in all the nonths triec viz. November, December, Jamary
and February (table~29). Tiorc wms nobt rmch variation in the
extent of flowering detween Lhe Lwo trecatments cthrel 570 bm and
1000 pme But ethrel in combinaticn with urea and calcium carbonate
gave excellent reenlts. Jeciacre s found to be least effective.

0f the 8 characters (+iz. -can do. of lcaves /plant, mean
length and width of D" leaf % the time of growth rermlator
application, mean fruit wel'ﬂ\ ith and without crown, crown welrht,
0. 0f crowns and u/B ra.lc), stu’ied, treatment differences were
ipnificant only in respect of mean weight of fruits without crown
2 L/B patic (Tgble BJ)- Thn hirhest value for fruit welmht was
ccorded by Tr.6 {Lcimone 10 Y followed by Ir ok (ethrel 190 ppn +
2% area + 0.04% CaCo3) With reforence 1o L/? ratio of fruits,
treatients 4 (100 prm ethrel + 2% urea + 0.04% CaCoE) were found
saverior in the order stated. The necan weight of crown was high
in plants subliected to Aciﬂome application. In almost all the cases,
the fruits possessed rmlti=le crowns, the maximum nunber being in
slarts treated with ethrel conbinationse

gt
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The cost of application of the tlwee bhest trecatmemts worked

indicated that the combination treat-ent 25 pmm ethrel + 2% urea +
0.24% CaCo3, was the cheapest i.wolving a cost of 1.2 paise per plant,
the unext best being the conbimation treatnent of 100 pmm ethrel + 2% urea
+ 0.04% CaCo3 involving an cxponkitvre of 1.53 paise per plant as
against the expeaditure of 3.1l pal ise/plants of anplication of 520 pm
ethrel was resorted to. The conbination treatmeits of ctlwel, urca and
CaCo? were effective in both »iant crop and ratoon crop.

se s eaGODNLAE
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Yet another set of observational triz=ls to evaluate the
efficacy of different chemicals and growth fegulors in induc lig
flowering during the differcit —months of the year was te'en up in
1976-77. Three doses of Tthxrel 132 prm, 520 ppa and 10700 ppm;
planofix 20 pm, 30 pm and 50 7pn coarsely ground powder of
ealcium earbide; Acimone 12 D and a combipation of ethrel 109 pmy,

2% urea and 0.04% CaCo3 were arnlied in suckers of the plmt crop

as well as in one year old vatcon crop of 'Kew' variety of vineapple.
Tweuty-five plamts were randoanly selected for each treat~ent in

each momth. Growth regulators were applied in every month from “ay
1976 to February 1977. The percentage of flowering was recorded

for each treatnent in each nonth. 7o assess the seasonal performance
of the treatmemts, the techuniques suggested by Finlay and “ilkinson (1963)
and those by ®berhart and Russel (1966) were followed. The data on
the percentage of floweriipg in different momh and the regression
co-cfficients and mean Derceutage of flowering for differeit treatmeluts
are Treseited iu tables 31 and 32.

The data revealed the fellowing:

In geueral, maxirmun percemtage of flowering was observed
during October, Novenmber and December months indicating that the
growth regulators exert their maxirum influence just mrior to
the matural floweriig 1in pineapvle.

LZnoug various treaticits tried, etirel at 1070 ppm and
conbination treatment of ethrel, urea and CaCo3 induced rezczonably
high percextage of flowering in off scason of June-July, besides
giving maximum flowering duri:g the period of October to Jamary
while the other treatments were not so effective. Ireatnents
which had regression co-efficicit greater than unity showed higher
percentage of flowering iundicati:y that ethrel alcne aud its
combination with urea and CaCo? performed well in every month
tried from the econonic point of view, ethrel in combination with
urea and CaCo3 was cheape

In order to gather nore details and to get comclusive
results, a Lew exPeriment =s ner aforesnid technical programie
was stetistically laid out on 24 .6.1976 using vniforn suckerse
During the period uuder revort, besides attending to malntenance
of crop, growth repulator ~nolication was completed in all the
treoatments as per schedulec. Data on vegetative growth of plaits
vize Noe of leaves, leigth ~nc width of '"D" leaf at the tine of
applicetion of growth reg:! tor and extent of flowering after 90
days after application of growtl: regulator were recorded which
are presented in tables %%, 34 aund 35.
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The data on extent of flowering furnished iu table indicate
that all the types of growth regulators in different coucemtrations
were ireffective in induciiw flowering in plarts of are 11 and 12
months even though the cambination treatments of ethrel, urea and
cnlejum carbonate are slightly better compared to other treatrents.
The response of plante to svowth regulator applications improved
when the plants attained the arze of 13 months. Upto 16th momth of
age of suckers, combinmation treatmems of ethrel, ures and caleiunm
carbonmate and ethrel aleue at higher concentrations were found very

effectives After the plants attained the age of 17 rionths, all the
treatments proved better and due to favourable weat her conditiong
which prevailed during the north ecast monsoon period, the extent
of flowering in coutrol plots wag also high compared to previous
years (75% for 17th momth and 73.5% for 18th momth.

The harvesting of the crop is in progress and the efficacy
of the treatments cen be judped after collection cf data on yield
in 1978-79 season.

Project No. ¢ 10AR not assigned
Project title ¢ Adamtive trial (New)
Objectives : Yo compare the resuits of research so

for obtained with iocal practices and
to assess their merits and demerits
and to serve as a demonstration plot
for improved techncliogiese

Duration 5 % years

Technical programme:

Treatments

N

Tr. improved practices.

a« Low depth of trench (25 em)
be High density of planting (30 cm x 60 em x 30 cm = 473036 plants/ha)
¢+ Application for herbicide = Diuron @ 3 kg /ha .

firgt spraying imnediately after planting as pre-emergence

and second spraying at half dose four months after first
spraying.
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de Fertilizer dose - 8 g, &4 ¢, 12 g, NPK per plant per year in
two split doses, one at the bime of planting and another 4
mounths after planting.

e. Induction of floweriug using growth regulator viz. 25 pm
ethrel + 2% urca + ©.04% CaCo% when the plants ere about
16-17 months old.,

Tr +«2 = Local practices.

ae Deep trenches (45 cm)
be Low density of planting (45 em x 60 cm x 180 cn)
ce Hand weeding - three times & year

fo Fertilizer dose = 8 g, 2 g, 16 g NPK per plamt per year
in two split dosecs as fertiligzer rixture

Ze No artificial induction of flowering
Lay out ¢ Ohservational

Details of layout

DETAILS Tr 1 IMPROVED Tr .2 LOCAL
PRACTICES PRACTICES

1e Area of treatment 40 sqe nts 828 sg. mts

2+ o« of trenches 26 16

3. Nos of plants/trench 160 9

4. Total Ho. of plamts 4160 1536

5 Nos of plants/ha 43560 16000

The trial woe started on 26.6.1976. “anuring, weeding,
herbicide applications ctec. were done according to schednle.
Data on vegetative growth of plants at intervals of 6 months and
16 months after pl mting, extent of weed growth at periodical
iutervals, extent of floweriug due to growth regulator applicaticn
in Irel and under patural conditions in Tr.2 at periodical inter-
vals and yield were recordeds The cost of cultivation and estimated
vield with cost benefit annlysis were also worked oute. The data
cellected arc presented in tables 3G, 37 and 38.

The data revealed tac following:
i+ Inrespect of mean lcaf production and leaf area index,
the improved jpractices was superior to Tr.2 - local

practices for data of Loth six months and 16 months after
planting.
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ii. The growth regulator ~vrlication in Ty .1 = improved practices
was highly beneficirl nrnd the same accounted for 96.83 per
cent flowering in plants ns againsi §7.20 per cent in Tp.2 -
local practices.

iii. In plots under Tr.2 {Iceal practices) satisfactory flowering
occurred (61-83%) only after the plants had attained 19
months of age, the flowering being very rmch staggerod
making harvesting expensive. Bven the extent of flowering
of 67.20% under natursl conditions is peculiar this year
due to favourable weather conditions prevailed daring north
east monsoon se,son. Under normal circumstances, the
Percentage of floweriug under natural conditions would have
been much less (30-40%).

iv. The weed growth in plots uader Tr.d - inproved practices
was low comnpared to Tr.2 - local practices wherein hand
weeding was resorted to. The My welsht of weeds recorded
Per square metre arce o ialorvals are furnished be lows:

Pry weight of weeds/sq.metfe
Treatnent at different periods
Sept «76 Jane?? Sept «77

Tr»1 Improved practices 0.138 297 54 70
Tr«2 Local practices L ,809 Q.51 38% .70
ve The total cost of cultivaticn of the plots under Tr.d
(improvea practices) worked out to T5e412% 058 58 agelnst
542301 .15 for plets under Tr.2 {local practices), the
extra cost of cultivation fox Tr.d compared t0 Tr.2
working ocut to K.182%.83.

vi. While the average frait weirht with crown was (1.92 Xg)
. e A . - .
in Tr«2 (local practices/, the same was only 1.50 kg in
Tr.d (improved ractices/e “he low fruit weight in Tr .1

wes attributable to the higher density of population vseds

vii. The data on plot yield and computed cost figures for plot
yield indicated that the cultivation of plots under Tr.l
improved methods was profitable, giving a profit of
R.827.52 for the plot in spite of oxtra expenditure involved,
whereas the cultivation of nlots under Tr.2 - loeal Practices
was on loss leading to a losg of R.609-657 in the second year .
This aspect clearly shows the imperative necessity to take
rateon crops in pineapple under local system of cultivation
for profits.

Since complete harvesting of fruits has not yet been over,
the experiment ig contimed to gather further data on crown xci~ht,
L/B ratic, canning ratio and obther fruit qualities.
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C. Upto data progress work dcne from Jamary 1973 omwards to-date.

Ae BANLNA

1 TJ]'ﬂJeCt No 2 el 01 )

aviotal collection of banans

~s

Collection from varisus sourccess

‘_.,
L]

The germ plasn ecllection which congidered of 1273 varieties
in the year 1973-74 was crriched by bringing the total mnber of
varieties tc 158 by 197778, Tarlier the varieties were catelogued
according to duration and yicld as three maturity groupse. From
variety point of view they were clasgified as Nerndran varietles,

Dwarf varieties, tall varictics and culinary varieties. They were
also classified genomicaliv based on taxonomic scoringe The
promiging varieties were golnchbod for rmltiplication and distribution.

Biometrical analysis of 1% nerphological characters of 59 dessert
types and 32 culinary types was conpleted. Comparison of 39 varietiles
of dessert types for different fruit qualities nanely vize T.S.5.,

Total sugars, reducing and non-reducing sugars, Acidity and sugar
acid ratio was done.

3. To test selected cloncs that have shown pPromise in certain
areaSe

Since 1973=74, field experiments to assess tue field
performance of four matanis of Iwart cavendish banana namely Giant
Governor , Robusta, Peddapoche arati and Monsmari were in progresse
The regults revealed that the caltivar Mongmari. was more
rroductive followed by Giant Governor. Mongrari produced bunches
of higher weight with larzor fruits. Its rive fruits possessed higher
sugor content and lesser acidity compared to the ripe fruits of other
cultivarse.

::-'. F‘I'Oject O e H 20’2.2-
Watritional reguirement of banana
variety Robusta.

The experiment was in progress from 1973-74. The results
of the experiment conducted for a period of four years indicated
that in respeet of Fobusta barana under Trichur conditions, the
effects due to mitrogen at the level tried were not significant.
There was lenear response to ¥ and K levels, the higher dosages
exhibiting better respomsc. The trend of the results indicated
the necessity for conducting more comprehensive trials by adjusting
the pH of the soil as the vl of the soil of the station is in the
range of 4.5 — 4.9 or in sultable other iocations.

sessocontde.
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Project Noe 2 EeZe3

Trace element studies on banana
Variety Achusta

The results of triale of different years were eratic.

Project NG &2 -E.‘fozi

Water requirement studies in banana

The experivent was first laid out in 1977-78 season and is
in progresss

Pro,ject No. H ?-204

Control of weedg in banana with the
acid of herbicides (variety-Robusta)

The experiment was ii progress since 1974-75. Survey

of weed flora of the locality indicated the preseuce of %6 differcnt
types of weeds of which 13 tyres were of major importance.
Statistical analysis of data of dry weight of weeds/square metre
recorded at differemt intervals showed that in all the years, the
combination treatnent of Gramaxene 1.5 1lit/ha. and Diuron 3 kg/ha

as post emergence application al gix months intervals is effective
in controlling weeds in banana fields under Trichur conditions.

The herbicide application did not produce any deleterious effects
on plants and did not affect the yield.

Project No. t 2431
Studies on virus digeases of banana
and their control

Experiment No.3.

Warlier trials with %0 varietiesg of banana indicated that
the percentage of infection was comparatively low in varieties
RBodles Alta fort, Pisaprg awalz, Boodi Bomtha batheesa, Xarpooravally
and Xanchikela. Later trial: showed that Kanchikela possessed
hetter tolerence when the pliants bHecame clder i.e. about &-1/h
months o0lde F®xperinents cenducted in 1977~78 season indicated
that the varieties Vadaklzankadnli, Sennachenkadali and Venettukunnan
were comparatively tcolerepnts Further trinls are in progress.
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Project Nos $ ot assigned

Frognency of application of nitrogen
and potash te irrigated banam (variety
endn an) 5

The trial which was ccnducted in 1976-77 season indicated
that in respect of vegetative parameters, the treatmemt differences
were significant for height and girth of plants and not for leaf
production. In respect of hunch characters, treatments & (N & K
in two equal split doses at 30 and 150 daye after planting) wag
superior although it was on a par with treatments 1, 3 and 2. These
results 1ndicated the necessity tc repeat the trial under adiusted
P condition of the so0il preferably in a new location. Thisg
experiment was hence discontimed in 1977-78 season as suggested by
the Project Co-ordinator (Fruits).

Froject No. ¢ Hot ossigned
Cleral variation studies in bananas.
The experiment wasz Tirst started in 1976=77 seascne By
conducting detailed survey in Iricur District, 538 single plant
selections were made and plonied Muring 1977-78 to study their
per fornance. Based on average bunch weight (takiig the average

bunch weight ag 11 kg) 80 sclections were retained for further
planting and study.

Project uo. ¢ Lot assipned

Physiological basis of variation in yield between two
varietlies of banana viz. Hendran and Zanzibar .

This trial was newly taken up in 1976=77 season

Project No. : Net assigned

Physiological deterioration of seed material in banane -
varlety Nendran.

This trial was newly taken up in 1977-78 seasoiis

Troject Noe : lict assigned

Induced Mmitagenesis in some hanana varieties through irradiation
and chemical methodss.

eseesecOntde
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Bxperiment NoeS .

The experiment was conducted for three years in succession
from 1974=75. The resultas aave revealed that both foliar and
g0il application of insectirides were effective in controlling
the athid pomlation. Aaowe the gramular insecticides tried,
Thiznet and Digyston were -rexy highly effective in comtrolling
the insect vecter Femtalonis niuropervosa.

Project Koo : 24342
Tungal diseases of bhanana and their
coutrol.

Rar lier trials conducted in 1974~75 and 1975-76 showed
that treatment differemces were not significant in respect of
yield eventhough the mean “unch weight obtained from the plots
nuder Tr. Bordeaux mixturc wos mores The trial of 1976=77 also
showed the same trende The anziysis of ripe fruits for different
qualities indicated that the tutal sugar content was high in all
treatment plots compared 4o cuntroly maxirmm total sugar belng
noticed in ripe fruits undor v .Bordeaux mixture. In respect of
other qualities of fruilts, the differences between varims
treatments were nepgligibice.

Project Noe B ?o} p};
Studies on nematode parasites of
binana

i« The survey work is
conducted, it wae revealed
arc prescent in banana roots .

i progresse From the work sc far
t 5 species of marasitic nematedes
nd soils.,

n;ofg

ii. Pot coelture exveriments showed that when the pomalation
of nematodes exceeded one mndred mnbers in 10 gm of roots, the
rowth of the 7plants got retavded.

iii. Barlier trials counducted in 1974-75 and 1975=76 scascns
had indicated that the evtecut of nematodes population in soil and
rvou sanples got reduced due to nematicide applicatiome There was
1o siguificant differences in yvield due to treatrentse. 3ut the
trial of 1976-77 season showed that the treatment dif fereunces were
significant in respect of vield and all mnematicidal treatments were
superior to controle The pict ireated with Nemacur gave maxirmn
vield followed by Temik and Thiset.

TB following new trinls were undertaken with the concurrence
of the Director, yopticulitural Fcsearch Institute, Bangalore in

1976=77 and later na cf then “Aiscontinued as suggested by the
Project Co-ordimator (frvitsj, fCAl.

csescONtde



The trial was comuenced in 1976-77 season. As the number
of daughter suckers procduced by the irradiated mother pilants was
very few, no tangible da’e on morvhological and preductive aspects
could be collected in VMZ onerations The experiment was also
dropped as suggested by the Iroject Co-ordinator (fruits)

Project No. : Not assirned
Studies on the inscct 7Pests of bhauana and their control

The trial conducted in 1976-=77 showed that none of the 10
varicties screened were regsistent to pest attack. However,
varieties such as Nendran, Zanzibar, Qobusta, Dwarf cavendish
and Grosmichel were more susceptible than Xanchikela, Njalipoovan,
Talayankodan, Poovan and Pacha bontha batheesa. The trial is
contimied with another set of 10 varieties.

ii. Comtrol of banana rhizoue weevil by insecticice
treatment of suckers.

The results of the trial of 1976~77 indicated that the
ingecticidal treatment of suckcrs reduced the incidence of pest
besides increasing the bunch weipht. The trial is comtimed.

iii. Comtrol of banana rhizome weevil by the application
of insecticides around the rhizomes.

The experiment was conducted for the first time in 1976-77
seasons From the prelimincry cnalyeis of yield data, it was noticed
that the insecticidal application hesides chebkineg the infestation
of rhizome weevil, helped in increasing the bunch weight. The
experiment is contimed.

Yroject No. ¢ Net assignede

The trial plamted ir 19376-77 secason yielded the following
results.

1 113 (single hed;e method having 3000 plants/ha) and
Tr.l (square method accemriodating 4900 plants/ha), accounted
for maximum height and girth of plants at flowering phase but
no significamt difference hetween treatmonts was perceptible
in respect of leaf producticiie

iis In respect of averag
differences were not sifnilic
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iiie Treatment differc.ices were significant for per hectare
vield of fruits and perce:bore of grade bunches, Tr .3 and Tril.
being e of jowade banchese

ive The inereased poilaticn per ha. contributed fer higher
overall productivity but only ~t the expense of grade bunches.

ve Best cost benefit ratio was obtaiued for Tr.l accommodating
49000 plants/ha. Based on he iadications, the experiment was
reveated during 1977-78 seascn by including one rore method of
planting viz. local methcd where: 2310 mlasts/ha are accomodated
giving a spacing of 2.4 mtse between rows and 1.8 mts between
plantss The study is in progress.

Project Noe ¢ Not assigned

Qatooning trial in bamana Dwarf cavendigh varieties

The study which was conducted only in. ome season in
1976-77 indicated that varieties Monsmari and Giant Governor
were more productive under vatovoning than tobusta and Peddapacha
arati. But the average bunch weight ohtained in all the variecties
was nnsatisfactory compared to tie preductivity of plant crop. So
the experiment was concluded.

Iroject No. ¢ lirt assigned

Screening of different vorieties against leaf spot discase.

Study undertaken in 1976-77 seasou to assess the comparative
resigtance of 1473 varietics of banana against leaf spot disease
showed that varieties Bed "anana, Ehenkadali, Senmacuankadali,
Pigang 1ilin, Faka, Tomgate, Lfsikhkalunnan and Thiruvanandepuran
were more tolerent compared 1o other varieties.

£

B. PIKEBEAIVLE

I)r()je(',t No . : 3.9 -1
Yomlation Density trial in
¥ty
ineaypple varicty Kew'

was started in 1974 and
graowth characters revealed

The first series of <xje
was concluded in 1977. Th
that the differences in ,AJLL vigoeur as expressed by the mumber
of leaves/plant and leaf arca irdox were not significams due to
different treatmenmtse Sucker jroduction was seen influenced by
different spacings and not by meihod of planting. No gipnificant
difference existed for duraticn of crops under different treatmentss.

2
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The data on yield characters revealed that the nveorage fruit weight
vith crewn was not #nfluecuced by treatmemts but fruit weirht without
crowh was seen influenced by spacings only; Spacing S4, S6, S2 and
S5 belpg superlore OCrown welght was not seen influenced by the
method of planting, but spacing influcnced the same, maximum
porlation densities attributing for maximum weight of crowns.
Sipuificant differcnces die t0 syacings existed in respect of

pver hectare yleld of fruite vith and without crowns. Maxinum
popalation densitlies comtributed for maximum per hectare yield.

The cost benefit analysis showed that the treatnent PLS5 was the
most economical ome follow@d by treatmemts FLSh and F1S2 for per
hectare yield with crown intact and treatmemts PiSk, P1S2 and P1S5
for per hectare yield devoid of crowns. On an overall analysis,

it appeared that the treatment FISh accommodating 59, 259 suckers/
ha wes most advantageous. Thig treaitment had the spacing 75 cm
hetween trenches which was found to he imadequate if ratooning

of the crop is resorted to~ In view of the fact that ratooning

is practiced in Kerala, thc treatment FLS2 accormodating 53,333
suckers/ha. allowing iuterapaces of 90 cm between trenches, 60

m hetween rows and 25 cm between plants was recommended for the
time being in package of practices for adoption. The series LI
experiment started in 1976 is contimied.

Iroject Noe 3 3.9.2.

latritional studieg in pineaprple
variety 'Kew'.

The series I experinent storted in 1974 was completed.
The results showed that in respect of averagze fruit weight with
crowns, the effects due to Witrogen levels were not significant
whereas method of application of Nitrogen influenced the sanme,
ML, Mi and M2 methods beins: superiof to M3 method of application.
Both N levels and method o2f K application did not influence TSS
and acidity of the fruits. leducing sagar, non-reducing sugar,
total sugars and sugar acid ratio were found to vary significantly
due to nitrogen levels and nethods of application. MiM: contributed
for maximum reducing sugars in fruits; whereas in respect of other
qualities N M, was superior. Thus the experiment had shown that 8 fm
nitrogen per plant per year applied all in soil was superior for yield
helping in improving the status of reducing sugars in fruitse. For
betterment of other qualities, 12 gm nitrogen/plant/year was superior.
The dosage of 16 gm Nitrogen/plant/year was found to imyair the
gualities of fruitse

The series 11 experi-ient started in 1976-77 is contimied
and collection of data is in progress.
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iroject Noe t 2.84%. Bffect of plant jrowth regulators
of fruit size and maturity of pineapple
"Wow® variety.

)

The first series of experinent planted in 197% was completed
as an observational trial. The data collected on growth featurcs,
maturity, mean fruit weight, quality of fruits etc. indicated that
in general the trend was in favour of spraying 100 ppm Flanofix on
fruits one month after the visible signs of the inflorescence.

in 1976=77 season another trial was laid ocut statistically
which is yet to yield results and hence continued.

Froject No. : 3.2.8 - Standardisation of time of applicetlon of
growth rem:liators (cthrel) for materials 2IS™D fron
suckers and Crwis.e

The observational trial conducted during 1974-=76 had indicated
that 500 ppm ethrel was e§foctive in inducing good percentage of
flowering }73.82 to 89.71) in crowns of ages 16, 17, 18, 19 and 20
months, the maximam effect being in crowns of 17 to 20 =onths. The
average fruit weight obtained from suckers was found to be more
compared to the fruits of crowns. The trial was repeated by
planting in 1976 secason in B desizne. Data on vegetative DParameters,
extent of flowering and productivity are being collected. The data
so far cellected indicated that suckers respond well to the anplication
of the growth regulator from 14th nonth of ape. In comtrol plot,
flowering occurred ouly when tho Diants attaired the age of 19 months.
In crowns alse, all age groups resvonded well 4o rrowth regulatop

application. However, final ata on yvield are yet to he received.

Froject No. ¢ 34245 = Control of weeds in pineapple with

herbicidess

The series I trial comivetad in 1974-76, showed that among
various treatments, diuron @ 7 kg/hae applied as pre—ener gence and
repeated at half dose five nomths after the first application wag
very effective in contrelling a “woad spectrum of weeds 1in
Plneapple plot. in respect of yield also, this treatment
excelled the others giving increased yield thereby more prefit.
Under prevailing wage rates, herbicide application was found to be
more economicals The survey =f woed flora indicated the existence
of 41 types of weeds in the lcsality of which 20 were of majer
inportance. The series *I trial started in 1976 is in rofress.

oo s esCONLA «
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Project Noe 36344 = ° . . )

it ¥ _— =

Survey and assessment of diseases in pineapplee.

The observations recorded in 1977-78 season indicated the
presence of a mild infection of leaf bliszht disease in pineapple.
The fungus was isolated and identificd as prechslera hawaisensis
The symptamatology of the disease was stucied.

Troject lic. : Net assigned

Studies on the effect of growth regulators in inducing flowering
in "Kew' Pineapples

The first observational trial conducted in 1974-76 seascn
indicated that ethrel at 500 pmm and 1000 ppm concentrations were
most effective in inducing maximum flowering in pineapple suckers
of age 14-1/2 to 16 months in plant crop season.

The second series of obgervaticnal trial econducted in 1976-77
season during the momths from Novemher to May using different
growth regulators at different concentrations on plant erop of
16 mouths old and ratoon crop of 11-12 months old shewed that
concentrations of ethrel alone at 1000 ppm and 500 ppm and
comhination treatment of ethrel at 100 or 25 pya with 2% urea
and 0.04% calcium carbonate comtributed for maxirmm extent of
flowering in all the momthse W®threl in combination with urea
and CaCc3 was exceptionally poods Acimone was found to be least
effective. Of the eight characters studied, treatment differences
were significant only in respect of mean weicht of fruits without
crowus and L/B ratio. The hiphest value for fruit weizht was
recorded by Tr.6 (Acimcne 10 tm) followed ™+ Troi (ethrel 100 pm +
2% urea + 0.04% CaCo3) with reference to T/B ratio of fruits, Tr.k
and Tr.6 were again superior. The mean weight of crown was high
“in plamts subjected to fcimone treatment. In all most all the
cases, the fruits jossessed rmltinle crowns, the maxirmm mmber
being in plants treated with ethrel combinaticne The cost
involved for the application of the three best treatments revealed
that the treatment 25 pm ethrel + 2% ureca + 0454% CaCo3 was the
cheapest involving the cost of 1.2 paise/plant, the next best
heing combination treatment of 180 pmm ethrel involving an
expenditure of 1.53 paise/Plant as against the expenditure of
.11 paise/plant in case of troatment 520 pm etirel. Beslides,
the combination treatments of ethrel were offective in both plant
crop and ratoon crope

The third series of observaticmal trial to evaluate the
efficacy of different chemicals and growth regulators in
inducing flowering in pineapple during the different months of the
year commencing from May 1976 to Folwuary 1977 was taken up using
three coses of ethrel (100 atm, 500 pm oand 1290 ppm), three dosges
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of planofix (20 prms 30 pmm and 50 7;@?, coarsely groundé caleiunm
carbide and ice water, ficimone ~t 10 ppm and the combination of
100 pm ethrel with 2% ures and Q.04 caleivin carbonate. The
trial was conducted both on suckers of plaidt erop ant ratoon crope
The percentage of flowering was wecorded af nerindical intervals
and the seascnal verformance was agsessed adopting the technicues
sugpested by Finlay and Willtingon {1963) and Sherhert aund Tussel
(1966) « The data revealed that in geueral, waxirum porcentage
of flowering could be observed in the applications mgde in
October , November and Docember indicating the maxirum efficacy
of growth regulators just prior to the amticipated natural
flowering. /Jmong the varicus treatments tried, combination
treatment of ethrel, urea and CaCo3 was found to he reasonably
gocd in the off season of Juide—July also. From the economic
point of view also, this treatment was found to he cheaper.

In order to gather more details and to get conclusive
results, a new statistically laid out experiment was started
in 1976 season which is in progress. The data so far collected
indicated that the growth regulator application was effective
only when the plants attained the age of 13 monthse

Project Nece : Not assigned

idaptive trial to compare the results of research so far
ohtained with local practices:

This trial was started for the first time in 1976 season
and it is in progress. :Yservations oun vegetative growth of
plants, weed growth, flowering and yield (gssessed were recordeda
The cost of cultivation and esvimated yield with cost henefit
analysis were also worked oute The ohservations revealed that the
plants under Trd limproved p?actices> were more vigorous in
vegetative growth from the beginninge The growth regulator
applicagion was highly beneficial procducing 96.83% flowering
in plants under Tred (inmroved practices) as against 67.20% in
Tr.2 (local mractices). Iven the extemt of flowering 67.20% in
Tr .2 should be considered in nsual as the same had occurred due
to very favourable weather existed during the North east monsoon
period of the year, as under normal circumstrnces flowering
under natural cenditions to 2 tunc of 30 to 4C% alone can be
expected. It was also noticed that the flowering in Tr .2 started
only when the piants attained age 19 months that to in protracted
pature. The weedicide applicatiorn in Tr.1 was also beneficial in
controlling a broad spectrum of weodse The additional cost of
cultivation for Tr.i compared to Tr.2 worked out to R,1823.83.
Whiie the average fruit weight with crown was 1.92 kg in Tr.2,
the same was only 1.50 kg in Tr.i. The low fruit weight in
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Tr.l was attributable to high density of population. The

computed cost figures for plot yicids of the two treatments

indicated that while Tr.l attributed for a profit of L.827.52 within
two years of planting, Ty .2 eonded in o loss of #.609.57. This aspect
clearly showed the imperative mnecessity for taking ratoon crops in
pineapple under local systex of cultivation. The experiment is being

contimed for gathering further details.
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Ae BANALNA

1. The verietal collection cousisted of 158 varieties of bauauae
Observations revealed that Monthan group in conparatively
drought resistant and highly guited for cultivation under
rainfed conditions in Kerala for culinary purposes. Based
on the studies the following varieties were fourd promiginge
A. DESSTIT TYPES:

1. Dwarf i. HMonsmari
ii. Giant Governor
iii. chusta
ive Dwarf Cavendish
2. Tall ie Grosmichel
ii. Chenkadali
iii. Poovan
ive Palsyankodan
ve Njalipoovan
vi. iJrmwitsagar
vii. Harypooravalli
viiio. Poomkalli
3+ Nendran group
i. Nedunendran
il Zanzibar
B. CULINIRY VARIZTINS:
1e Mont han
iis Batheesa
iii. Hanchikela
ive Hendrapadathy
Biometrical analysis of morthological characters and
fruit qualities is in progresse
2. Among the various availabl mitants of caveudish bavana at
this station, the variety HMonsmari produced bunches of better
weight» Its fruits were of larger size and contained higher
sugar and lesser ncidity. Meltilocational trials have been
laid out to assess its performence in different logalities.
T The trials on the study of mbritional requirenents of banana
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conducted for four vears, incdicated that the effect due to
pnitrogen at the lovels tried was not significant, but the

yield response was si i ficant to phosthorus and potassium
levels, the optimum being outside the levels tried for the
s0il existing in . the Janana lesearch Station, fannors. The

N

.2

fertility status of the soil is nitrosen high F V. and

=
7 0 mediun and pd in the range of 4.5 — 4.9 The trend of

the resalts indicated the necessity for conducting more

comprehensive trials under adjasted pd conditions prefergbly in

e new locatione

4. The response of banama crop to micromtrient application
in soil was erratice

5. The survey of weed flora of hannna plantation indicated
the presence of 36 types of weeds of which 13 were of major
importance. Weedicide application was found to be very
effective in comtrolling a broad svectyam of weeds. [{mong
the various herbicides tried, post emergence avplication
of a combipation of sramaxone 1.5 1lit. and Diurcn 3 kp;/ha.
at six monthly intervals was found to be the best, next
best treatment being the conbination treatment of gramaxone
1.5 lite and 2,4, DHa salt one g per hectare. [mong the
above two treatments application of gramaxone 1.5 1it + 2,4,
DNa salt 3 kg/ha. was found £o he more economicale. The
herbicide application did not adversely affect elther the
growth of plant or mrocuct ivity.

6. The studies undertaien on the incidence of diseases in banana
and their comtrel have yielded the following resultse

On banana three disecascs viz. Bunchy top, ieaf snot and
Kokkan are most important in Xerala. The survey on the
incidence of banchy top disease in variong districts of
Kerala revealed that the maxirmm percentage of infection

was in Nendran, led banana, Poovan, Palayankodan and Robustae

The screening of varicties of hamena 89 far conducted

against bunchy top disease by artificial inoculat ions

showed that the varicties 3odles Llta Fort, Fisang awak,
Boodithaboitha batheesa, Xar pooravally, Kanchikela, Vadakikan
kadali, Senmn chenkalali and Vennettu kunnan were comparatively
tolerent to bunchy top disease when compared to other varietics
tried. It was interesting to note that older plants (s~ /%
morths) of Kanchilkela exhibited better tolaercnce to discases

e essecOntde
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Both soil and foliar applicaticns of insecticides were affective
in controlliny the insect vector (Pexwalonia uiﬁronervosa)of Yranchy
top discase thereby bringing reduction in the disease incidence.
Among the gramlar insecticides tried Thinet and Pigyston were very
highly effective.

The leaf spot disease of hanana was found agsoclated with two
fungi vize. Cercospora musae, and cordona rusae. Spraying with
bordeaux mimture 1% was found to be very effective. This treatment
contributed for higher mean bunch weight. The amlysis of the ripe
fruits for various qualities indicated that the percentage of total
sugar was more in all the treatments compared to comtrol, the best
treatment being spraying with Bordeaux mixture.

7. The survey on the incidence of parasitic nematodes in hanana
indicated the presence of the following five species of parasitic
nematodese

1+ ladopholus spe
2. Pratylenchus spe

3. HJelicotylenchus spe

4o Criconemoids spo

5e Melolidogype spe

Pot culture experiments concducted to assess the pathogenic
effects using different levels of population of Radophclus
gimilis indicated that the plant growth got retarded when
the population of mematode exceeded the level of 100 mmbers
in 10 gme of roots.

The evaluation of different nematicides for the control of
parasitic nematodes of banana indicated that there was
reduction in the mumber of parasites due to application of
nematicides, significant difference in population being noticed
between treated and control plotse In control plot the
population excceded the normal pathogenic level., Maximum bunch
weight was obtained from the plots treat ed with Nemacur, Thimet
and Themik.

8, The trial conducted to determine the optimum time and frequency
of application of nitrogen and petash to nendran banana under
irrigated conditions indicated that in respect to mean bunch
weight, Tr. \N and K) in two equal split doses at 30 and 1590
days after planting} was sujperior .

o sseeCORLE o



9.

10.

11 .

12.

69

The screening of varietics apainst the attack of hanana
rhizome weevil revealed that aone of the varieties tegted
was resistant o pest attaciks. The warieties Nendran,
Zanzibar, Fobusta, Dwarf Cavendish and Grosmichel were

more susceptible than {anchikola, lijalipoovan, Yalayankodan,
Poovan and Pachabonths bathecsn. Iluseeticidal treatments of
suckers and application of insecticides around the rhizomes
helped to reduce the infestation of the weevil and increased
the bunch weight .

The popalation demsity trial in banana variety ‘tobusta
indicated based on cost benefit annlysis that a population
of 4900 suckers/ha was acceptable, Wt further trials
comparing the local practice of asccomodating 2310 suckers/ha
with the above however appears necessaryes

In the ratooning trial of Dwarf cavendish varieties of bhanans
under irrigated conditicus, Mongmari and Giamt Governor
exhibited the superiority in jrofuction. But in as rmch as
the average bunch weight obtaiued was unsatisfactory in the
ratooned crop when compared to plant crop, it wag felt that
these varieties did not deserve ratooning.

The work on screening of 147 varieties of banana against leaf
spot disease showed that led bamana, Cheukadali, Senna chenkacalil,
Pisang 1ilin, Fakka, Tomgate, fdalikakuupan and Thirvvananthaparanm
were nore tolerant than other varietiese.

Be FIdMATFIR

Planting of higher vopuiastion of suckers in unit area helped

to increase yield of pineaTple considerably. Of the various
troatments F185 (61666 suckers/ha), P18h (59259 suckers/ha)

and 182 (53333 suckcrs/ha,\é were fonnd superior for yield. On
an overall analysis it ampeared that the treatment PLSh (59259
suckers/ha) was most advamtggecus. DBut in this treatment the
spacing between trenches being 75 cms, difficulty arose in the
maintenance of the crop in the subsequent ratocn seasons.
Therefore, the treatmemt 152 (5’33’; suckors/ha) allowing inter~

spaces of 90 cms between trenches, &0 cme between rows and 25 cms

between plants was found to he more beneficlal ag against the
conventional cultivation practice of planting suckers adonting
a spacing of 45 em x 60 cu x 180 em {15090 suckers/ha.)

ensseeaCONtds
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So0il application of nityoren fertilizer was found to he

better than foliar + soil apolication for pineanple.

Hitrogen levels anmd ncthod of ¥ nnlication did rot influence
TSS and acidity of fruits. The lowormogt dosage of 8 gms
N/p]aht/year contributed for higher reducing surars in Truits.
In vrespect of other qualitics of fruits viz. non-reducing
sugars, total sy ngar ncid ratio Nitrogen level of
12 gm/plant per ycar was superior. Soil application of N
was significantly supericr for all the characters studiede

Survey of weed flora cf pineapple plantation indicated the
presence of 41 types and varicties of weeds of which 20 types
were of major importance. Application of herbicides was found
to be very effective in controlling a broad spectrum of weeds
in pineapple plantatious LAmong the treatments tried, Diuron

3 kg per hectare applied as pre-cmergence and repeated at half
dose five months after first application was fonnd to be not
only superiormost, but 21so was more economical than hand
weeding under the prevailing wage rates. This treatment he Iped
in increased production of fruits by 15% thereby ensuring higher
profite. The herbicide trcatment was not detrimental to the
plants or to the quaiity of fruitse

A mild incidence of leaf blight disease was noticed in
pineapple and the causative fungus was ideutified as
Drechslera hawaliensig.

The first series of observaticnal trial conducted in 1974-76
season indicated that Tthrel at 500 nm and 1090 ppm concentrat-—
lous were most effective in inducing maxirmm flowering in
pineapple suckers of age 14-1/2 to 16 months in plant crop
seasons The second series c¢f obgervational trial conducted

in 1976-77 season during the month from November to May using
different growth regulators at different concentrations on the
plant crop of 16 months old and ratoon cron of 11-12 months

old indicated that besides ethrel alone at 1000 pim and 500 pmm
dosages, combination treatments of Tthrel at 190 »pm and 25 pm
with 2% urea and 3.04% of calcium carbonate were very effective,
combination treatments being exceptionally good for both plart
crop and ratoon crops The treatment 25 pm ethrel + 2% urea +
0.04% calcium carbonate was the cheapest involving a cost of

1.2 paise/plant. The third series of ohservational trial to
evaluate the efficacy of different growth regulators in inducing
flowering during the different momths of the year commencing
from May 1976 to Jamiary 1977 indicated that maxirum per centage
of flowering was observable 1in the applications made in the
months of October, Noveaber and Becember, just pricr to
anticipated natural flowering period of pineapple. lfmong the
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various treatmeuts, combination treatwment of ethrel, nmea and
calcium carbonate was found to “e reasouably good in the offseason

of June—July provided raing did not advaunce or trecede application
atleast o day.

6.

The adaptive trial laid out to compare the results of research
so far obtaiued with local practices proved the advantages of
adopting high density planting, herbicide application and
growth regulator application. While the improved practices
ensured profit within two years of planting based on computed
figures for yield, the local practice ended in less showing

the imperative necessity for acdhering to ratooning under local
practice of cultivations
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Pesults fit to he passed on to Extension

s s b
fie BRNLNWL

The studies undertaken in gern plasm colleetion of hanana
have shuwn that four dwarf varleties, eight tall varieties,

twe Hendran varieties and four cevlinary varicties are most
pronising and deserve further mmltiplication and popularisatione

Under Zerala conditions, Yonsnari variety, a cunltivar of dwarf
cavendish banana is highly procductive producing bigcer fruits
possessing higher sugar contcmt and lesser acidity. This
cultiver from Queensland has significance &s an cxport banarm
in eastern Australia and Martinique. This variety has been
mt under "mltilocation trialse.

For controlling weeds in banana plantation a post emergence

application ef a combinaticn of Gramaxone 1.5 litres/ha and

Diuron 3 kg/ha at six monthly intervals or a combination of

Gramaxone 1.5 litres/ha and 2, & DNa salt 3 kg/ha were found
to be very effective under Trichr conditiong. The latter

treatment is found to he cheaper although it is second hest.

Lpplication of granular insecticides viz. Thimet and Disyston
were found highly effective .Jin reducing the aphid popalation
which is responsible for the spread of hunchy $op disease in

hanaua e

Nemacur, Themik and Thimet were found te he very effective
nematicide in banana plantavion

Ratooning of Dwarf caveidlish verieties of banana under
irrigated conditions was foumd to he not economical considering
the yield ohbtained in vlant crop season.

ae sesgOntCo
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A pomlation deucity of B%72%7 guckers/ha with spacing of

25 cms hetween plants, 50 em Setween rows and 90 em between

trenches was found 2 sive inzreased yield in pineapple
optable cost benefit ~atic. Derth of trenches had

no gignificamt effect on yield.

Applicatien of herbicide, Riuron @ 3 kg/ha as Dre-emergence
sprey and repeated half doge five months after first
application was fovnd to control a hroad spectram of weeds
in pineapple plantation. The treatment was not only more
econonical than hand weeding under Kerala conditions hut
also helped in increasiung the yield without producing any
deleterious cffectse

Application of Bthrel at 25 pym in comhination with 2%

urea and 0.04% calcium carhonsts wos found to e very
effective in inducing maximum floweriug in vineapple both

in plaut crop and ratoon crey ceasons. This treatment

wag cheapest involving an oxpenditure of 1.2 paise/plaxm.
Although maximam *eunefit due to growth repulator application
was observable at the period of anticipated natural flowering
in pineapple, this treatieat was reasonatly good during the
offseuson of July provided hazards due to rains do not occure

The trentmerts included under injproved practices in adaptive

trial arc fit to he paesod om to Lhe cullivators as evidenced
hy the resultse.

74
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The followlny articles were mublished/await hiicabioiie

FIC 87 aCims:
ae« Banaua

1. Studies on t‘*zo rer formance of asome materts of cavendigsh

hanala (u 'pie Uome Jeo Kerala

no
.

Respouse of Hendran bhanana to different levels of N, ¥
and X (_Lqru. ’?.cs. J. Rerala, 1977, 15(1) 37-40)

3, Optirmm plot size for field trials with banana (Agri.
208e Jo Kerala)

4, Control of Rhizome weoevil (cosmac opoliten sordidus)
and hanaua aphid {Teutalouia ulpronerVOSa) by the
use of pramilar systemic imsecticides {figri. Res.

J. Kerala, 1977, 15(1) 97)

5. Bffect of wolrht of suckers of MNendran banana on
plant growth and yic
(.-:xgrrl- lese de Heral

he Fineanple:

6. 0llination studles in oineapvle varleties
T - - - ) 1.0 : A
(n@rl. ose do Kera o 1376, 1%12)113<117;

1T,

Kow'!

7. Herbicidal cor \m«'wl of weeds iu pip: apn e\a’ariety
(Agrie es. J. Kerala 1976, 14(2 21301 77)

8. Simple and partial correlation of some quantitative
tri-ls with the yield of pimearpnle

o ; \
(Jkgrl. Tege Je Heralaj

G. Influesce of planting suckers in level ground and in
treuches of differemt depths eon fruit yield of pineapple
(Ggrie tezo J. Kerala)
10. 4 note on gerninating seeds of pineapple

(Ag;rl. Rese de Kerala, 1976 14{2) 1941 95)

11. L comparative study of certain fruit qualities of
twenty mnca‘\p]e varieties
(Lgrie Rese Je Hevala

12. ®fficsoy of certain growth regulators in inducing
flowering in pineanple (Agri. les. J. Keral a)
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1%« Bstimation of
(Zescarch Note)

roa In “1nwn'm]o
Tese o Koraloe

1%+ Seasoral YHehavioup

flowering in pine
(2

plant growth regulators in inducing
L1
rrie les. d. Kernla)
15« Growth and yield of pimeapple variety Kew 45 influcnced by
pbanting densitiese

(South Ind. dort. J)
Q

16+ Bffect of shade on flowering in pineapnle (Paper Tresented
during the anmeal symposium of plantation crops in April 19792 )

17. Freliniuary qtuﬁioc on the stimlatory effect of certain doses
of Gamma rays in Xew pineanile.

(J. of Nuclear Agriculture and -’ Jiolegy (I M")

B. Popular articles.

1. Selection of banana suckers for vianting — Kalvadhem
July=fugust 1976

2. Fineapple cultivation
Kalpadhem July-iugast 19376

Ze Pineapple cultivation -
Mathrubhumi Karshilorangan Suppieent dated 27.10.1976

b Weed conmtrol in pineavple plantation —
Kalpadhemu Mareh~ipil 1977
5e Honsmari — Kalpadhem lny-iurust 1977

b Banana cultivation
Faper presented duringlyricaltural Profuction Seminar held
in connection with the inaymration of the Main Camms
of KLU in 1977

7e Pineapple cultivation - T

: Per presented during Agricultural
Froduction Seminar helcd in congection with inauguration of KU
Main Campug in 1977,

Se Neudran baiaua cultivaticn
Paper presented in the Barana Devplonnent Somlndr hela at
Kalady under the an
State in Novenber 1
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9« ADDITIONLL IMFORMLTION:

Ss Important disease of barana and their combrol = Kalpachenu

1. Under the Village Adoption Prograrme, a Scheme for laying
out six demonstration plote in pineapple to popularise the
results of research s¢ far ohtained was sanctiomed by the

Kerala fzricultural University.

Lis per the scheme, six

demonstration plots sanctioning subsidies have heen laid
out during May-June 1677 and the same are in progresss

Signature of Head of
Institution.

Se BALMKITSHNAN

Asgoce. Frofegsor of lgrl.Botany
(Horticulture)

Banana Pineapple Mesearch Station,
Kannara, Trichur

vhl

Signature of Officer

S. BALR ISTAN

Assoce rofegsor of fgrl.
3otany (HOrticulture)
Banana 7 Pineapple lesearch
Station, Xannmara, Trichure



» TABLE 1
BIOLOGIC AL STUDIGS ON THIRTIEN MORPHOLOGICAL CHARACT 'RS OF BANAWA

A, DESSERT TYPES.
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2. Peykunnan 331.07 81.0 26,67 1038.27  7G.47 17.67 154.67 10.9  8.77 13.33 5.8 132.35 226.33
5. Valiyekunnan  2€3.67 67.33 32,67 1058.20 75.83 10.33 114.67 12.67 11.03  7.67  15.30 76.33 ..
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8. Selection 2 2
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11,Neypoovan . i Ve 666,87  44.87  95.17 184.33 11.0 8.60 10.67 17.57 78.0 231.67
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16. Chenkadali  1003.00 83,00 26.20 3284.0 303.67 19.5 85.00 17.87 16.50 5.33 15,90  77.67 277.00

17. Redbanana 323.67 77.00 29,00 2758.33 170,40 19.00 94433 16.70 15.17 6.00 15.73 84.00 279,33
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38. Fisang embon 30C0.00 68.67 30.33 1153.90 71.00 9.33 113.00 14.67 10.47 8.90 14 .90 67400

3G. Marthaman 23100 7h0 32033 606433 40943 7.33 130.67 10.67 8067 9.0 1% .50 82,00

40. Fachachingan 317.70 71.20 30.33 1198.37 81.83 17.33 101.33 15.90 11.23 700 1447 6100

41 . Sikusani 172433 55467 25433 686.93 37.70 5.67  93.67 1640 7.60 6.67 1410 61.32 256.53

42. Chincan 20533 70.67 29.00 553.73 53.03 450 77.67 14.37  8.90 6.67 11.70 51,33 307 33

“3. Matti 6kl 4L 36.03 5.47 114,00 *92.2 8.0%3  7.67 14 .87

hh, P.JOdlin 129,70 35400 2600 A25.00 32.50 3.33  60.67 11.33 0 843 5.00 1213 5%.67 177447

45. Fachanacan 2 0 72.33 3000 756,70 76.73 347 8747 12.83 11.57 6467 13479 62+35 292,67

46 . Sirunalai 6T 70.33 27.33  585.57 57.23 5.8 05.67 11.03 10.50  6.67

47+ Charatunehi  213.35  87.67 3%.73 1071.30 64.70 14.33 211.00 11.77 10.73 1233  17.22 85,0°
48e Charaedathy =77.353 §7.33 26.33 968,57 73.87 6.83  80.3% 12.20 11.00 667 15.40 1.67

L5. Thiravanti-

thaparan 246473 70.33 27.00 935,00 70,90 8.09 87.67 1347 10.70  7.353 12.93 82433 129,33
59« Ladiesfinger #02.67 60.67 30.00 1121.60 76.87 8.67 83,00 11.53 11.33  6.33 13.90 09.67 281 .67
51« Nendrapadathy 270.7% 75,33 29.67 14733.6% 101.93 B.803 0T 1507 11483 7,33 13.37 86,90 212,00
52+ I'Raja PORGEY 733 32.67 1153.30  87.53 10.90  97.33  15.77 12.50 7.33  13.30 111 .67
5% . ladja TR 7867 67 1119,.50 6340 1147 135.35 100 293 8.33  1€.20 62.67

54 . Chinali PO 730000 32067 1567.20 123447 11.83 114453 1547 6.90  7.67  14.830 112.70 209,67
55 Xrishnavashal 204,570 77.00 3100 87547 65.63 0.00 190,70 10,47 0.6%  £€.33  17.47 7970 213467

5G. Sira el LT ATAT 2597 1685967 126.97 5.03 BET 15,57 12.%%3  4.35 19,50 5767 247467

57. Virunekshy 70.00 31.90 1045.53 72,30 8.57 0000 17.G% 14.43 13.05 66.70 217,67
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F.Values H2.52%  0.65% B1LSTX 00G,99% 36.95%16.06% K100 27.79% 155.0% | SEATE B3.0% 106 .15%
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B. CULINARY TYPES:
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1. Nallabatheesa  270.67 70.00 33.00 613-0% 47.59 12.33 221.67 11.05 8.79 16.33 13.74 97.00 204 .67
o, Nanguneri Peyan 287.67 79,00 34.67 700.60 49.68 11.50 114,67 10.05 9.98 9.00 13.66 70.3% 232,00

3, Jawa 84,67 80.00 30.67 607.39 31.89  9.33 155.67 10.35 8.07 9.35 16.96 65.33 277.67
4. Hybrid Sawai 290.00 76.67 31.67 1557.17 99.01 13.00 133,00 10.92 11.42 8.67 15.83 78.67 196,00
5. Gounia 50%.33 73.67 32,00 1140.27 73.61 13.50 129.00 13.57 10.95 9.67 13.76 82.87 315,00
6. Erachivazhai 212.00 62.67 30.67 1058.67 69.63 7.40 90.33 19.00 10,00 6.67 19.13 79.17 122,00
7. Dakshin sagar 2000.33 162,94 14.17 78,00 20,72 14.72 6.00 13,00 97.83 189,00
8. Boodi »89.33 78.00 33.00 1080.73 91.23 14.50 151.67 11.38 10.47 9.53 16.47 82.50 185,33
9. Ennabanian 204.3% 69.67 30.00 880,37 64.01 5,33  80.00 14.25 10.55 7.67 11.35 T74.33 205.3%
10.5awai hRE.00 £80.00 32,00 1216.15 95.71 11. 17  96.00 11.45 13.85 7,00  13.71 54.00 187.67
11.Pisang awak 299,67 78.67 32.33 884,12 55.79 13.67 221.77 10.04 8.80 12,67 17.52 95.00 347.67
12, Peykunnan 531,67 81.00 31.67 1003.88 68.73 20.17 275.35 10.27 8,37 15.00 18,36 134.67.-203.67
13 JNeymannan 570,67 78.00 33.3% 1348.33 98,57 15.17 133,67 13.42 11.26 8.00 16,71 64.50 191.33
14 .Alukahel 060.00 77.33 33.67 1309.00 105.50 10.33  84.00 14.50 17.63 6.33 12,7F 7267 V56,53
15.Bainsa 510,00 75.33 30,33 1628.07 145.00 13.83  77.33 16.50 1/.42 6.00 12.89 102.00 218.00

16.Bluggoe 295,67 68,67 31.33 1802.57 152,00 11.17 58.33 16,33 14.35 5.00 11,67 78.83 268.00
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1 .
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17. Malai Monthan  295.67 73.33 31,00 1806.78 153.32 13,33 79.00 20.00 13.13 6.00 13.90 68 33 oo
¥ . — ® ® . .. Yoo
iS.pomprant Nonthan 515,00 72.67 51.67 1352.53 119,50 8.50 54,67 15.60 13.30 5.00 10.93 Go.AT 405
191l Fontha 746,67 75.00 28.33 2068.27 189.18 14.00 75.00 16.74 15.82 6.00 12.50 103.33 277
20.Monthan #4333 13.67 30.67 1542.60 141.43 13,17 79.67 17.40 14.57 6.67 41 96 77.83 571'(
21.Booditha Bontha > ) ) ’
batheesa 918.00  71.57 20.50 254,00 13.30  9.26 18.33 13.85 149.67 1oc.
22.Kanchikela 505.35 73,00 31,00  156.03 124.50 14.50 105.33 18.13 13.45 8.00 13.17 81.8% 197
23.Ashy batheesa 206,67 T73.33  30.00 943.3% 74.67 16.83 185.00 13,92 11.31 14.00 13.50 102.83% 25p.
24 ,Pachabontha 51167 73.00 27.67 2369, p o o o
Sy in o7 2369.00 217.17 12,17 61.00 19.83 25.38 5.00 12.13 74.67 241.¢
25.Karibontha 535.00 7T1.33  30.67 1733.47 155.05 13.17 73.33 16.67 14.89 6.33 11.77 54.33 237,"
S e 540,00 73.33  31.67 1447.33 117.00 9.83 56.67 17.83 14.30 5.33 10 69 98.17 ;Tg°é
# fe=sipiia 721,33 69.67 29,00  535.40  25.70  8.33 131.67 11.65 8.43 7.33 15.85 65.33 2g5.¢
28.Walha 517,53 75.67 3233 353.93 275.99 16.33 201.00 13,38 10.00 13.30 15.46 138 é6 1@7'(
20 he %y o . , . O
29.Chetty 522,00 75,00 31.67 2177.33 175.33 11.33 57.00 18,37 23.66 5.335 10 77T 79.00 221,
30.Heyvannen o2 BT The5" 32.00 P 55,00 9.00 87,00 12.38 10.22 7.33 12.3p 69e17 ;;b.i
31, Vannan 263.67 70.00  29.00 1014,17 71,33  6.50 68.00 12,30 12.33 6.00 12.76 5.85 230
2 oy e ¥ Bk 2 o~ ~ o ' ¢ LS
32.Hannan 292.35 74.00 30,00 1161.93  77.04 7.67 108,33 12.49 9.58 8.00 13.50 48,00 210.¢
F.Valne 087X 2.97T*  3.91% 192.31% 323.02% 18,37 44.07% 166.60% 7.78% 26.23% 3.44%196.46%135 .0
*Significantly different . 22
_ 156.03 31.89 6.33  54.67 10.0 8.0 10.69 48 00 (
—_ﬁtnre 1n mean wvalues to e tio to ) to : ¥ 2 - 00 , to 122
______________________________________________ 2%69,00 217.02 20,50 275.%3 20,72 95 38 18,33 19 13 14@ 67 3A7 ¢



TABLT 73
COMPARISON CF DIFFREELT VARIETIES IN RELATION ©0 PRUIT QUALITIES
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Acidity Reducing Non-redu- Total

sugar
aeid
ratio

Name of wvarieties T.5.S
1.Binkehel 31.66
2.Wather 39,33
3 JMauritius 30.00
4 .Sikumani 4:0, 00
5.Nedunendran 40.00
6. Anaikomban 35,60

7.Vadakkankadali 35,00
8. Venneettukunnan 40,00
9.Kodappillakunnan33.00
10.Pachachingan  30.00
11.Poomkalli 38,00
12, Ambalakadali 36.00

13 .Thiruvanantha- -
puram 30.00

14 . Kunnsn 55,00
15.Pisang swak 39.00
16.Pachanadan 500
17.5election ¥o.2 35.00
18,Red banana 30.00
19.Poochakunnan 58,00
20,Attunendran 40,00
21.Ayiramkapoovan 40.00
22.8election No.1 33.00
23 Monsmari 28..00
24 .,Giant Governor 27.00
25.Robusta 26.00
26.Peddapacha arati2f.00
27.Zanzibar e

28.Changanacherry +2.,00

Newdran

sugar cing sugar
sugar

C.128 1251 477 18.50
0.573 8.34 4452 12486
270 10.28 .04 %32
0.620 10.56 6.40 16.99
0655 16.71 1.69 18.40
0.510 T.44 12035 19.46
0.695 10.75 8,11 18.89
0. T67T 11.47 T.660 19.08
0.543 1255 4456 16.91
0.632 15.45 w2 1577
0.357 6.50 2..84 Y.27
0.383 9.44 2.52 1510
0.371 547 1.91 T«39
0.447 6.38 6.34 1272
0.147 Te32 3.77 11.09
U523 8.19 5.60 1%. 79
0.378 187 4e59 pEaim
0.384 341 255 6.34
0.511 T.66 6s1Y 13.88
0. 574 12.20 6.52 18«15
0.699 8.39 T«49 16.21
0.766 9.09 i 11«32
Qe 2y T+68 12.61 20,29
Us 187 1:64 11,76 1940
0,195 Tad3 Thw 2 18.58
0:24.0 Es55 11059 17.64
Lod 37 15.54 5.24 20.78
0.4565 156 642 T8.51

144,33
22 i
686 T
27.00
28.3%
37.00
27800
24 .67
.55
24 .67
25.00
CE

19.67
28.00
715.67
26.335
33,00
16. 33
25.67
34 .00
2257
12.3%
159.00
119.00
94 .67
13 .00
51.00
39.00



