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INTRODUCTION



FTARICTION

Bapana, the 'Gueen of 4ropical frults? is one
of the most wldely grown frult crops of India., The
Amportance of growing bansnas 4n 8 tropical countpy
like India, neads no emphasis, oz it plays a vital
role not only in the inlernal trode, but aigss In the
inteznational toide. Detzuse of its export potentialities,
fo0d value osnd status as a frult of comron man, the aree

under this c¢xop 1s increasing voer aiter year.

india ranks second An banana protuction smong
the various banena producing countrles of the world,
with an acreege of 2,7 lakb haciares vmler the erop. It
secounts for sbout 20 per cent of ares under frult oxops
in Indiz.

Hanana is one of the noost imporient frxult crops
of Rerala and the State renks Zizest in acreage agcounte
ing for &n ares of about 51, 420 hectares and a production
of 331,19 thousand tonnes (fAnean., 1987}, Important
varisties ¢of banana grown in Kepala are Palaysnkodan,

Hendran, Aobusta, lied bamana, Monthen and others,



Among these varieties, 'Nendran' is ths mest populsr
commercizl varlsty of banana in Kerasls, occupying nearly
30 par cent of the total area under banana,

Eventhough, Kerala ranks first in area under
banana, the total production of banana in Kerala is
s086 Cokparad to othor Sistes in Indis. One of the
dmportant ressons for this situatlon o the poor mance
gousnt practices foliowed by the faxusrs. Systematic
sultivation of banane is rnot done in homestesds of Kerala
ond correct manuro.schoduli has not basn standardised
for different xones and differont types of soil.

At present, 3 genersl manurial achedule is recommended
for the State, without considering the nutritional
status of the soil,

For any crop the gquantity and frequency of apolie
sation of nuizrlents pley o gxéai role in determining
the production of dry matier, which ulticately contrie
butes towards the yleld of the crop. Hoence the present
stuly wad carried out mainly to confirm whethaxr the
increased dose of nutrients and increzsed nusber of
split appliecstions could produce any significant influence
with regard to ths growth and yield of bananas,
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The objectives of the atudy are as given below,

To make a sultadble manurial recommendation for
tNendran? bananas grown in rice fields,

To study the effect of split application of
nutrients on the g:owtli alnd yield of Hendran
bananas, under irrigated conditions in rice
fallows.
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REVIEW OF LITERATUSE

1s B0ole of major nutzisnts

The sffect of nitrogen, phosphorus and potassium
individually and in combinations, on the growth and yield

of banans cultivars have been yreported by cany workers,

~ Various tnp'trinmtn condusted in Indias and abroad
showed that remarkable yisld improvement in benans gould
be brought about by judicious and ragular manuring. The

three major nutrients nitrogen, phosphorus and potassium are:

required in large quantitles by banana plant,

Studies on the incividusl effect of phosphorus on
the growth and yield of bananas are very few in iIndia,

Bananas Tespond very well to the application Qf
nitrogens Studies conducted at Pocna region indicated the
significance of nitrogen application on growth and yleld of
bananas. Under such conditions nitrogen appliication was
found to be Mﬁhly bensficial, but application ef phosphorus
and potassiue were not fanﬁd to ba effective (CGancdhi, 19%1).
Kegative responss to phosphorus and potassium was Taported
in heavy clayey soils (Gopalsn Nair, 1993).

Importance of nitrogen on growth and yield of bananas
has been further confirmed by Martin pravel (1569),

nia



Venkatesam s 3l. (1969) Ranesvasi and duthukrishnan (1973),
Arunachelam (1973}, Velsamma lathew (1980) and Hernandes |
{1989) .

It wis also reported that nitrogen influsnce the
quality attributes, time of shooting and perled of maturity
of the erop, in addition to the yield (Croucher and Mitchell,
19403 Stein Hausen, 1907} Butler, 1960; Jagilrdar et a1.1963;
xohii et ale 1984),

Deneficisl affects of potassiuc in banena nutrition
hes been Teported by msny workers. Wood (1939) recorded an
increass in yield in bananss by the applicetion of farm yard
manure and potash, Increase in bunch weight has bsen reported
by spplication of potassium (Hewitt and Osborne, 1962),.
Twyford (1967) found that ths amount of potesh was always
higher azong the nutrients analysed. The potssh content was
batwesn 2,2 and 4,6 timss higher than nitrogen content and
eritical manuring €ould be done on 451514 retio of N, P and K,
Maxked incresse in bunch weight was noticed’! by Decunhe and
- Frega (1963) by ‘the ‘application ef potessiue in sundy soils,
Positive influence of potassium on ylald and qualdity of bunches
has besn further strasssd by Vadivel (1576) and Sheela (1982),

!/

Combined affects of Iiy, P and K have baan very wall
studied in bananes, Fawceit (1521) xevealed that higher levels
of nitrogen and potassium are regulred faor optimum growth



and yield of bananas, Sumzerville (1944) observed for the
Dwarf Cavendish bananas grawn on rad basaltic soils of
Queensland, that there wis considerably greater response
2o nitrogen and potassium when applied together than when

. they wexe applied separately. Figueroa iscebar (1962)
reported remarkable yleld improvement in bananas by applie
sation of N and K,0 in the ratio 132, The results of &
study in %iobusta' banana indicated that application of

160 g of H in combination with 240 g K,0 per plant gave

an additional yleld of 35,2 tonnes per hectare (Chanplcn st zl.
1958« Investigstions by Bhangoo gt al. (1962) in Honduxas
inditated significant response to application of phosphores
and potassium, in ‘conjuetion with nitmgcn.inupmlng the
average bunch weight ef *Ciant Cavendish' banana, Little
or N0 Tesponse {ual obtained with the use of nitrogen alone.

In a trial' conducted by Lin ot 21.(1962) individuasl
ap;;uéntion of nitragen phospherus and petassium falled 2o
influence growth and yields, while NFX at the rate of
20051008300 kge N Py0ut Kx0 per acre helpsd to maximise
the yield, The effect of nitragen and phospherus in increasing
bunch weight ef bananas has been stressed by Ranchawa ot Al
(1972) ¢ which was further confirmed by Sundar Singh (1972).

Shanmugam: and Velayutham (1972) reviewsd fertilie
er roconlmuiqrp of banana in different states of India



agd found that & dose of 225 g eich of N, P and K par

plant per ysar was the beat recomzendation for Kerala solls.
Trisls conducted at Banana Resassch Station, Kannava, pointed
out that sbéut 191 g,nit:qépn and 300 § potassium, when
applied in 2 equal split doses incresssd the yield of
iandran? bananas in Kesala,

2s ﬂutrionps on growth énd dovclopnini

The correlation batween bunch weight and leaf ares
wss raported by Crouther and MAtehell (1940) and Susmerville
(1944), Corvelation betwssn pssudostem height and circuse
ferance and yield was documented by several workers,

increise in'yiaﬁﬁ could be secured in banana by the
apylication of nitrogen in sodls which were ric¢h in availae
ble PO, and K@ (Crousher and Mitchell, 1940). According to
Stein Heusen (1957), nitrogen promoted vegetative grewth
including longitudinal grewth of patiole, Promotive effect
was noticed on sprouting of corm bits also, HAsduction in
the rate of leaf production and size of leavas piocduced
ware noted in bananas duc to deficiency of ﬁiixoqtn (Murray,
1959} » Suettringfwas aled reduced by low levels of nitrogen.
Gagush and tohan (1985) reperted highest rate of suckering
with 320 g N per plant and lowest rate with zexo ¢ nitrogen
per plant. Low rate of leaf produstion was notices by



Butler (1960) in banunas with reduction, in levels of
nitrogen, 7his was further proved by Battikah and halidy
{1962) o Arunachalam (1972) and Shanmugam and Velsyutham
{1972} reported reduction in the number of leaves produced
with lowsr lovels of nitrogen. Haeight and gizth of psaudos
stem was significantly lincreased with higher levels of
nitrogen (Ashok Kumar, 19773 Valsamoa Mathew, 1980),
Anjorin andd Ubigoesan (1983) repnrsted that application

of N at higher levels (400 g/plant) retarded the plant
height and girth in bananas,

Frnosphorus roguirement of banaona was guch less compared
to K and K a8 reportsd by Nezrris and Ayyar (1942), liartin
Prevel (1964), Turner (1969), Jaukorl gt al. (1974) and
Vadivel (1576, Sunmervilie (19944) stated that whilst In
the very early stages of growih significant Aincreaso were
assoclated with the pressnce of added potash, no differences

weze found latox.

Brleﬁawshy'aﬁd Van Plezen (1962) opioned that trazie
rmont wiith £03154;450 Lb/ccre lIFK, producaed significently
more lesvos than treatasnt with 40164t 190 and 12031645150 1b/
acres  nfluence of K0 in enbenciny sucker production was
repoxied by Jombulingan % al. (1975). cffect of K,0 on 'Fairyman?
bananas was studied by Yang und Pao (1962) and the results i



showed that area, length, width and number of leaves

are net affectsd significantly by petash, Fotassium
stervation significantly xeduced the leat size, J.enéivlty,
tatal leaf axes, penudostiem height and circumferance in
bananes (Lahav, 1972},

Pasudostem growth was greatly incressed by potassium,
as re;arted by Chw (1560) and Sheela (1982), Ascording to
Yang and Pao (1962) height of the plant was not signifie.
€antly influenced by increased doses of petash,

3, Lffeci of nutrisnts on flowexring

In Dusken flelds Croucher and Mitchell (1940) abserved
eaxrliness of flowering by two months due to applieation of
nitrvegen. Shooting was hastensd upto 205 by nitregen,

This was in confiraity with the studies done by Stein-
Hausen (1957), Simsonds (1959) and Kehli st 31.(1984),
The duration of the crop was significantly increased by
application of nitxogen (Valsamma lathew, 1930),

Singh st 2l«{1977) observed that higher levela of NFK
(130 g tiy, 90 g PO 170 g K40 per p!.ant‘ pexr year) 919:11-
ficantly shortenad the time taken to flowering,

4, Effect of nutrients en yield and yleld atiributes

A positive correletion exists betwsen the applied
nutrients and yield, as repaxted by many workers,
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Bowman and Eastwood (1540) obtsined increased ylelds dus

to application of | nitrogen, This wis later on supported by
Bhan and Kajusdsr (1936), Simmonds (1999), Butler (1960)

and Jagirder (1963). AlL the yleld attributing characters
and ultimetely the yleld ware improved in Banenas by the
application of h&.tmgén (Venkatesamat sl. 1965 and |
Axunachalum et al., 1976}, Ramaswaml and Buthukrishnsn

{1973) obtained best rasult with 470 g I per plent per

yur which increassd the length and girth of srus.t st
harvest. Gopimony st sle (1979) studied the sffect ef top~ -
dressing with urea at flowsreinitlation in Zenzibar variety
of "Nendran*e Thay found that additional dese of 200 ¢

ursa in five egual spliss of 100 g sach at one week intexval,
during %th woath of planting resulted in an Ancreass in
bunch weight and number of fingers per bunch. Split applie
gation of nitrogen st 30 and 120 days after planting
esorded maxiwom bunch weight (Nambisr st al., 1979). Effect
of nitragen nublrition in rainfed 'mhyankodm' was reperted
by Valsaams dathew (1980). In this study optimum and
sconomic doses of N were worked eut as 304,6 g and $6 g pex
plant per year zespestively, In trisls conducted with the
var,i-ty tGiant Cavendiah', number of hands, frult nusber

ind yield of bunthes were increased by eppiication of nitrogen,
the best rate of nitrogen baing N at 100 g per plant per yearz.
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Fruil length and weliyht wers mot sipniflcantly affected
by nitrogen application { Hernandex st al, 1981)

Triails cundutted in bananas by Valmaysr ot al. (1965)
with vazious ¢ombinations of H, P and K raevealed-that there
was resgonse with the application of nitrogen. The role of
pltrogen as the <riticsl nutriont in detoraining the yilsld
was further supporied by Nembisan g als, (1981). in*Poovan’
variety of banaﬁa bast resulls were obtained with 100 g
nitrogan per p.imt for plant crop and 200 g for the vatoon.
For the varlety Wayélwzha&' {ABD} 10D ¢ nitrogen was
‘suificient for both croos (Nanjen gt al. 1981).  Yield

- -increase wag obtained in ‘Glant Goavarnox?' bananas with

increasing levels of nitrogen upto 240 g per plant per year.
{Chattopadhyay st al. 1981), Hohli et al. (1984) reported
that perioum dry astter produstion ond yleld were observed
in *iobusta’ banane with 150 « 309 g nitrogsn per plant

Pex el -

- Folisr applicaticn of nitrogen enhanced the yield in
bananat ak regorted by astok Kumar (1977} and Sharma {1984).
Intividusl effect of phosphorus in Amproving the yield of
bananag was not much significant {Valmayar gi al. 19693
Hazblsan 8% 2).1581). Jagirdar snd Ansard (1966) veported that



*Daszal' verlety of banana receiving 556 1b per acre of
K.53, alone, gave the highest yiexd in terms of bunch
weight, numbor of fingers per unit area and highest monetaxy
rsturns per 1lb of fcrtilizerﬁ applisd, Denaficis]l effect

of potassiue on yleld of bunches has bLeen confirmed by
cany workers (Osborne angd Hewitt, 19633 torxeau and Robin,
19723 Sheela, 19823 Turner and Darkus,19823 Langenegger

and Smith 1986).

Increased dose of potassiuxn exerted a favourable
effect on nearly every feature of frult growth and quality
as reported by Yany and Psd (1962), Averaga wolchts of
fingers increased due to potash application by 1927 per cont
duzing fivst yeur and by 2748 per ¢ent in setond year,
Thickness and weight of peel, length and girth of frults

e¢tc, were also increased,

In a trial conducted by Venkatarayeppa st 21. (1978)
fruit voluse and weight were remarkably increased by spraye
ing petassium dihydrogen phosphate (2% salﬁtimn) to the vhole
plantes Among the 3ix levels (100 = 600 g Ks0 per plant) of
potessium tried by Oblefuna {1984), K,O at 300 g per plant
per year wae found to be the optimun dose with respect to
increase of yleld, But 730 g KU per plent per year was
found to produce the highost yield in *Clant Cavendish¢
bananas (Gaxits and Jaramille, 1584).
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. Increased yields wers obtained by application of

Hy P'and K in combination in bananas. Shangod st 3l1.(1962)

~ found out that a 300=160-180 fozmulation of N, POy ond

| K0 greatly increassd ylelds, bunch weight and nuaber of
honds per bunchese. Accoxding to Veeraraghavan {1972),

' ogdgnificant increwss in the nucber anid weight of frults

" in Nendran' banins wos obtained with 228 ¢ ¥, 222 ¢ PrQe
and 450 ¢ K,0 per plant per year. A dose of 180 ¢ H,
155 g Pa0y and 186475 g K0 per plant per year was the
best vecommendation for *Hobusta! bananas (Kohli et 91.1976).
Dasrsi' bananas produced msximum yield in Uttar Pradesh
G&th 130 g Ny 30 g POy 'and 170 g K50 per plant per year
(Singh st 8le, 1977). Pillat st g}, (1977) found thot
optinum cdose of ﬁ; PyOs aéd Ka0 glving maximum yield was
1 gli, 115 g o0y andd 301 g KoU per plant pir yeir in
“Hendran' bananas. Plants receiving 100 kg N, 40 kg Po0y
and 400 kg K,0 poxr acre produced heaviest bunches fn
‘liobusta' bananas (Pillal and Xhadar, 1951).

4, gffect of nutrients on frult quality

Prehazvest conditions including minexral nutrition
reflected on the quallty of final products in all crops,

it was obksexved that nitrogen nutrition had posstive
effect on soludble solids end titrablo acidity and adverse



effsct ﬁn the welght and solid talagiﬁ ratiélof ?iﬁeapp&e
-féuit {leuthsr and 5mitﬁ,l1953; émith, 1907, <effé#éland
Chandler, 1§7®). Lesal and Pﬁadnls {1979} repoxted that
in Cheema sahabi yrapes, 155, aeidity. sugar and sosjacié
ratisc weze batter with lower levels of nitrogen. Tetal
reducting sugar content was Increased significantly by
nitroygen applicaiian {Chatiopadhyay &t al. 1959). Similax
zesults wore obtaingd in rainfad tPalayankodan? baninha.
studied Ly Valsamma Mathew (1980),

In en oxpeximent by Ho (1982 k) in Toiwan increasing
supplies of K0 incressed the number of bunches, rind thicke
ness, finger length snd sizcumfarance, Increased dose of
N9 improved the frult conditiuns as observod after 20 days
of storags. Accoxding to Hoen (1976¢) opiticuen yield of high
qualdty fruits were obtalned with an snnuel application of
370 ¢ potassium-zmoniug Nitrate along with 480 g KEG1 per
plant, Yield and fruit mality wag lowost with highar rate
of applicatlon or when the latter treatment was supplemonted
with 250 g magnesium sulphate,

Studies conducted by Venketerayappa et ale €197@)
on the effect of post shooting applicetion of péﬁassiuu
dihydrogen phosphate zevealed that the treatments signifie.
cantly increased the volume and walght of fruits. Total



solubloe solids contents of ‘lobusta' increasad with an
increase in level of K,0 agplication (upto 300 g per plant),
Reducing, nonsraducing and totel sugar contents also
increased with increasing rates of K,0. Uhlle acidity was
decreased, sugar-acid ratio was enhanced, Fzult ascorbic
acid content was also increased with higher levels of
patash {Vadivel and Ghanmugavelu, 13978), Shecla {1982)

also oblained bLenoficlal ¢ffects on 155, reducing sugers,
totald sugars, ougcy ocld ratio and ascidity with highex
doses of polash. |

 singh st 2l.(1974) studied the offest of rutrients
on frudt quality of tHobusta' banono and ropurted an
gppreciable izmprovement in frult qualliles with diffexent
K combinations, Dut Teolia Q&;@;. (1972) fsiled to gyt
any marked effect on the éuality of fruits as cffacted by
the diffesent levels of N, P and ¥ in baneznas variety
5Gaven¢15h'.' N | |
S Deflciency of nutrients _

- Befdiclency of any 6f the 3 major nutrients would
serlously impair the growth and development of banana and
uiﬁimgtely result in the reductlon of yield of kunches,

iurray (19%%) and dardlaw (1961) reported that
charasteristic syoploms of nitrogen deficiency were slow

\



growth, development of yellowish gxeen colour ef lamina

and mexe or leas deep reddish finger or pigaentation in
peticle, Totasl deficiency of nnrogtn would affect the

growth beysnd flewsring (Ghtmthr and Maxtin Prevel, 19G3).
A considerable reduction in yleld and quality invarfably

. otcurred if differentistisn coincided with s ‘period of
nitrogen deficiensy.

- Pale gresn leaves and Pink psticles were preduced by
nitxogen deficiensy in 'wWilliams' bananas (Lahav st al.
1581) .

Severe phwusphate deficiency has besn tentatively
identified in Dominiea (Siemonds, 1952). Bananas planted
on a highly phesphate deficient moil after satisfactory
establishmant, stopped growing and many plints subsequantly
died, Cessation of grewth was ascompanied by bad leaf
eolour ¢oupled with severe marginal scerching and shrinkage
of. older leaves, psor root development, ratiing of base
of coxm and otcurrenes of stained vasculars in centre eof
the corm, _ ‘

In Jamaica similar situation was cccurred with respect
to potash deficiency (Simmonds and Hutchinson, 1953),
tven though satisfactory early grewth were thers,after a
tiwe the older leaves turned yesllow at tip and distal



wargins ang yellowing rapldly spxoadéﬁ in proximal direction
until whole leaf has withered,

Jecursence of premature yellowing was raported In 8 to
10 month old *Lasatan' bananas due to low K supply, in dey
soils (Hasselo, 1967). ©n Chinchina series scils, Ks0 at
200 oxn 400 kg per hsctave controlled premature yellowing
(tapcda gf ale 1960}, wurray (1960) obscrvad that visuval
deficiency symptoms of K csouzrad at levels csnslderably.
lowar than thome at which growth was reducod. In a trial
wilh banana on K defieient mails, pru=plonting application
sf K increased the yleld by upito 17,55 {infermation

builetin, Citrus and'sub@ropical Frult Zesearsh Institute),
Gs LEffact of sniit spoliecation

Tima of application of fortilizer 13 an important
factor in determining the yieid of the crop {Summozville,
1944}, He reported that the whole quantity of fertilisers
should be applied during the early stages of growth,

The lmpoxtance of split applicotiion of fertilizer has beoﬂ.
pointed out in esrlder perlods by Alexandrowliz (1955},
wugain {(1959), Bo (ivce) anﬁ‘Leigh {1589}, Nitzogenous
fextilizers were applied Iin 2 W 912 instaipents by Dugain



and ke has reported that fractional application of
nitrogen was more beneficlasl than frequent application
in large guantities, Vesraraghaven (1972) rscommendad
228 g N, 228 g P, end 456 g K0 / year for 'Hendran'
banana during 2nd and 4th month after planting in two
equal splits, - '

Veeszannah 3§,g1.(191§) studied ths nulrient upntake
in 'Poovant and 'Dobusta’ bananas and reported that
nitrogen and potassium were lbiorbnd more in pfa-flawarlng
stages in 'Diobusta’, They found a cantinuous and steady
uptake of nitrogen and potassivm and quantities were dlmsst
equal bafore and after flowering in the case of 'Foevant,

For ‘Palayankedsn! variety a dose of 160-200 g Ny
160200 g 7,0, and 320=400 g K0 per plant per ysar was
racommendcdrto be applled in 2 equal splits et 2nd and 4th
month after planting(Anoh.1986).

The highest yield in rainfed bananas was recorded
by Osborne and Hewitt (1963) when I was applied in 3 splits
in an year. Leigh (1969) also suzported this tyqs of split
application. Marques and tonteire (1279) recomaendsd at
least 200 kg Ny 50180 kg Py0q and 100+160 kg KO por



hectare, applied in three to four splits in Mozambidue
as minezal fortilizers or compost.

Three split applicaticns of K0 at first, thizd .
and £1fih month after planting were tried, along with
nitrogen, in Temil Nadu. - The Tesults of the study revealed
that aplit application wias beneflcial in iﬁsreaszng yield
of bunches, Bul feriilizsrs did not holp to increasy yield
if applied after sis wonihs of plenting. Three split applie
cations of 900 kg N, 480 kg Py and 400 kg Kn0 per hectare
Ancreassd the visid to a greater extant in 'Dwarf Cavendish?
bananas {(Shorms and Boy, 1973). The ifmpertance of applicee
~tion of foxtillzers in thres splitc wag strossed hy
Haxzbler gt 3l.(1679)¢ This study recommended the application
of fertilizers in three equal splits at 30, 60 snd 150 dayn
aftar planting.

Difforent levels of split applicotions wors radomizended
%o differsat nutrienis by Ho (1968). He Tecomuended 5 spilt
applications of nitrogen, two split applicetions of phosw
phwrus and three split upplications of potsastum for the
maximisatiecn of yiald.
. CiYect of potassivm applications 3uring tha flaral
initiation siages was wtudled by Oblefuna {1984}, Six



20

_ :uu!.i of K0 (100 to &00 g per plant) as murlate of
potash {zexeo K,0 a8 control) were applled %o slantain at
growth stages ranging from 15%h 42 201 lead scexgence,
K0 at 500 g por plant applisd at 1'9/:2"th leaf siage
(four to Tive morths after planting) predused highest
vield, Fotash applisation heyond 20%h leaf atege(five
months afiay plan%mg) was not eifective in increasing
the ylald, ildghest yi6ld ¢f plantain assosiated with heavy
application Of KOy two to three months afier planting ,
tould be athioved by tizsly application of small quantie
ties of K0 at 19/208h lesf stags wnen Lt Tequires mere
for its floxsl Lﬁ%‘i@f&iam

Avgording to Rajmm {1989) yleld stuld be improved
by 175 in '?llaymkedm' varisty by sultably spliting the
recosaended dose of faxtilizers. It his been suggasted
that for YNendran®, app).icauﬁn of fertilizers in six split
doses will ba benefieisl to iuprove finger size and bunch
waight (Anon.,1966) |

Gapsaﬁny at &le (1979) resomnended application ef
an aﬂdﬁz&na& dose of 500 ¢ wres in five ogus) splits at
onn wesk énﬁrs:va.’. dux mg £igth manth of planting for
nm.a‘aznq highor vi9lds.
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in @ trial eonducted by Sharma (1984) with
pasyal? hananas 280eH90 ¢ i wes applied to scil in
split coss of half the xadte applisd to soll and half
as doilas spray. Pland nelght pssudosien girth, bunch
welyhd and aumbor of fruits wwre feund greater in plante
receiving 187.% W per plant spplied in twalve sprays st
two woeks interval starting ¥rum Gotober = Movambaz,

Larlier flowsring was aiso mepozied by this trestzani,



MATERIALS AND METHODS



BATERIALS AND MITHODS

The present investigation was undertaken with the
objective of making & suitable fertilizer recommnendation
for the 'Nendran' bananas grown under irrigated conditions
in rice fallows., The materials and metheds used for the
study are detalled bslow,

1+ Lotation

The field expariment was conductsd in the rice fallow
of the Instrustional Farm, attached to the College of Agriw
culture, Vellayani, The exparimental sita was located at
an altitude of 29 & above thi mean=9ea level and at a
latitude of 8,%° ! and longitude of 76,9 5. The soil of
the experlmentsl field was clay loam.

Chemical properties of the soil wore studied end
the results axe presented in Table 1, Tho chemlical characters
of s0ll drsa an upland fleld near the experimental aite
and wet land 01l from & farmer's fleld in which baznanas

were yrown are also presentsd in this teble, for comparae
tive purposes.



Table 1. Chemical properties of soil from experimental
field, farmex's field ond upland fleld

Experizene- Farmorts Upland

Ghazacters ' %al fisld feld £501d
Total Hitrogen (5) 3.074 0,002 - 0s041
ivailable Po0. (kg/ha) 1268 1% s8
Aveilanle K0 {kofha) 206 176 . 15
Total Cas{i} 02087 0032 017
g Dal T Bex 4,9
2. Glimate i

The experimental ciite enjoved a humid tropical ¢limate
and receivad a good amount of rainfall by way of Southewost
aid [ordhecast monsaonde IThe data on varlious waather paras
gevers (monthly ralndall, seanesaximun and minizum tenperas
tures and relative huaididy) during t$he ¢ropping peried
{Novgmber 1989 to Hovesbss 1986) are presented 4n Appandix I,
ihe pean sarimum and eininun tezperatures during tho crope
ping pericd wero 34,2%C and 21.2°C vespestively. Total
ralnfall recedivad during ihe perlod was ME2.7 mm. Saximum
reinfall was racelved during ihe sonth of August, During
planting time cboul 443.8 oo 0f 2uinfall was roselived,
irrigation was given to the ¢rop &t fortnightly intexvals
with 200 1t of water ez plant,



3¢ Gultiver

The cultivar selected for the study was 'Nendran'
coming under the subgroup 'plantain' with 'AABY genome,
This is 3 populer cultivar of bansna having gosd fruit
gualities, Hendran 12 mainly grovin as azn irrigated crop
in Kerala. |

1

4, Froparation of plantiﬁg material

Suchkers of uniform eize and age ( 3 months 0ld) were
selected and pseudostens were cut each at a length of about
15«25 co from the corm, The rhizome were smeared with Cowe
dung sluzry and ash, dried in sun for 3a4 days and stored
in ehade upto 15 days before planting.

e Pield prepsratinn end planzing

Ralsed bads ware taknn with propsr channels all areound
and pits of size 50 cu? wgre dug on these Leds at a spacing
8f 2B X 2 0. Uood ash at the rate of two kilograms and liwme
at the rate of 1 kg were applied to each pit, 25 gms of
phorato 1Gi G was appl&od to each pit before planting ss a

praphylaﬁic measure agaeinst rhizome weevil and aphids,

Suckers Were plaht:d upright in the centre of pits
with 3 om of pseudosten renaining above the soil level.
Flanting was done on 18th ilovember, 1983, Uniform cultural and



€rop management practices were adopted during the cropping
perisd,

6o Lxperizmental cdeslign and layoud

The exporiment was lald cut in aa,ccnfoundnd-factorial
design with two replications. .Tha higher order interaciions
HK?S  and NRZ5% were partislly confounded in xeplication 1
and 2 rospectively, Four controls were teslted against the

treatzents in order to compare the differant levels of aplit
| applications in treataents and cantrols,

The detalls of lavout aze as follows:

Total nuaber of treatasnts s 27

humber of controls 1 4

Humber ¢f replicatiuns s 2

Hunbar gf hlacks g 6

Huébcr'af plo%s per block 1 13

: {9 treatuents +
4 controls)

Speeing 12mx2m
tiumbor of plants por plot | : 4

Tzeatments

Treatients consisted of combinations of three lavels
of nitrogen, three levels of potassiux und thres levels of
split applications,
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Levols of nitrogen

‘e Ei o 200 gram per plant psr yasy
2 RQ we 300 gram pag pLént per year
3 Hy == 400 graw per plant par yoear

Leveis of potassive
1 Kg == 300 gram por plent per year
Ze Ky e 450 gram per plont per yesr
Bs Ky == €00 gras por plant per year

H and K0 were appliad in 4, 6 and 8 splits asz given below

4 3plits « Pour aqual aplite at first, second, third
and fourth xonth after planting.

6 aplits « Six cquel eplits at First, second, third,
fourth, Tifth and siaxth month after planting.

8 aplits « Hight equal splits st fiyst, setond, thizd,
fourth, fifth, sixih, sevantb and eighth month
after olanding.

In gll the treataents 9§GS‘W33 applied at a vate of
100 ga par plent per year and this wholo quantity of Pu0,
was applied one month after pianting.
The detzils aboul controls arw given balow:
Lonlrol-1

The dose s por nocommendation of package of practices
1982 (19051121300 g MNi P,0n 1 K0 par plant per vear).



This mas applied in two equal splits « gegond and fourth manth
after planting,

Controled

H and K0 reconmended a3 pey package of prsctices weare
applied 4n four ecual splits ot first, seennd, third and
fourth month after planting, 9235 was applisd one month after
© planting. A

Gontroled

N amd K0 recopmended as per package of practices ware
applied in wix esuel splits at first, second, third, fourth |
fifth and ai#th asnth after planting. Palg was applied one
month after planting. | :

Controled

N and K,0 recom:ended a8 per package of practices wers
applied in eight exusl splits at first, oceahd, third, fourth,
fitth, aixth, sevenih and eighth wonth after planting. Pols

was applied one wonth after planting.

Cowidlung was ap;-lied one month after plonting at the
rate of 10 kg per plt, in alli the ireatad ané control plots,

_ bNutrients N, ?ﬁaﬁ and ﬁas were applied as uzea (45,04 W),
Suparphosphate (16,08 P§35) and muriate of potash (60003 Kofd)



Ts Sbssxvabions

‘4. Mogphological charvacters
1. Haight of planting material
Welght of each sucker was recorded at planting time,

2, iiedight of pseudosten

Height of pesudostem was measuzed from the base of
the plant to the axil of yosungest leaf and yecordsd in Centiw
mators,

3s Nuwber of leaves

Total nunber of leavas produced by plant uote each
fertilizer application was recovded; at monthly intervals
%111 shooting.
&, Langth Gillamina

This wos measured from the bode of the lamineg to the
tip énd rescorded in Centimetsers,

e Wihdth of lamina
Lanine widith was peasured at the broadest point in
the middle zegicn and recorded An Centiveters,

6s Total leaf axaa

This was compuled using the formula,

Leaf arsa = la@th x brsadth x 0,8 (iurray, 1940},
7o tumber of days taken for the sprouting of the rhizome
wore galoulated,



e Total number of days téken for flowering and hasvest
ware compuied separately.

P« Sucker produtiion

Meany nupber of days token for figst sucher emcrgence
were racarded from each plant, Humhar of suckers at the
%iac of shooting and harvest wore azlso rscordesls However the
suckers were not allowed to smerge until shooting. After
shooting two healthy suckers per plant wers retained,

10. Bunch characlers |

Suniches were harvested when they were fully mature
indicated by the disappeavance of angles, round full.
(Simmonds, 1959).

The following observations were made .on bunch characters,

a) Weight of bunch

welght of bunch including the portion of paduncle upto
the firet scar (exposed outside the plant) was recoxded in
Kilograzs.
b} Length of bunch .

This was meapuced from the point of attachment ef first
h&nﬁ to that of the last hand and sxprassed in Centimeters,

) Numbor of hands and fingers per bunch

The total nuzber of hands and total number of fingers
in ¢ach bunch werze noted,




d) ﬁéan weight of fingex

The middie fruit In the top row of the second hand
{irom the base of the bunch) was selscted as the repressntae
tive fingor-taaitr-$ch &t 8]1.9964) for finding out the moan
finger weight, glrih and length of finger, The weight of
thie rspresentative finger was recorded as the mean finger
walcht,

e) Girth and length af f£ingexr

Girth was measured at the middle portion and length
fxom the poxrtion of attachmsat %o tha top using fine thread
and scale,
) Dy waiéht

The whole mature finger wies dried in oven at 70°C until
twg consecutive welghts agrasdes asdepted by Sheela (1983). |

11, Gualitative analysis
a) Taotal saluble solids
The fruit from well ripe bunches were used for the

- gnalysls of 153, The middle finger in tha top row of sscond
hand, was selucisd as the representative frult, Sasples ware
taken from esch frult, from 3 portions viz, tnp,‘middlc and

bottom and these samplés were pocled and naceratsd in a
| varding blender, Triplicste momples from these were used
foxr the analysis of total scluble solids (1355) which was
found out using & pockel refractiometsr and expressed os
pexgsantage,



.
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b} Stazch content

The mature fingsr (except the peel) was dried &t
70% in #ven, powdered ;pd this was used for the analysis
of staxch {AJAL, 1963) and values expressed as paxcentagc'
of dey weight of frults,

12, Statisticel anaiysis 7
The sxXperimental data were analysed statistically by

applying the teehnique of anélyaia of variance for confounded
factorial experiment and significence was tested by °F' test,
(Cochran and Cox, 1965}, LSD was used for comparing levels of
significant main eficcts and first order intorsctions. In
cages where the segond oxder interaét&ans { i i K S) were
found to be significant, the critical diffsrence was calcula-
ted by using the Tukey's ¢ test (inedecor and Cochran, 1967).
CGuadratic response surface of the form

Y= a4+ b+ sz i T ouln 2, fﬁﬁ wis tried 2o

sstimate eplimun and eConomic doses of nuitrients,



RESULTS



RESULTS

The resulis of the present study are prescribed
under the following titles. ‘

1e lioight of pseudostenm

Okbservations oh mean height of pseudostem at monthly
intezvals from second month of planting to eighth monﬁh of
planting sre given in Tables 2,1 and 2.2 . Analyses of
variance of the data are given in Appendix II. |

Effect of nitrogen was found to ba statistically
‘significant during the 2nd, 3zd, 4th and 5th month of
planting. During this period the lowest nitrogen level
was found to produce liénificantly taller plants than.thosc
unider the other two nitrogen levels. |

Potassium did not exert any significant influence
onn the mean height of pseudostem during the antire grawth
period. The respénse o split application was signifiecant
at earlier stagoi of growth of the €rap (upte fifth'month
of planting) and thereafter it failed to shew statistica)
significance, Application of fertilizers in Bdaplits pro-
duced relatively tallér.plants.l. Thase plants were signle
ficantly tallsr than those proéuctd unider 4 split applica-

tions. In general, an increase in the nuaber of nplit§ was
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Table 2,1 Height of pseudostem during fertilizer application (cm) Lji}
{from 2nd month to Sth month of planting)
Main effects/ 2nd 3rd 4th 5th 6th 7th 8th

Interactions month month month month month month month
Nooo 101.44 169,91 245,93 317,16 341,17 341.41 341.48
N3gg 83.43 147,46 225,29 299,17 331.19 336.46 336,54
Naoo 90,89 149,08 216.38 299,28 325.67 335,96 335.96
N 59 sg sq 5% NS4 NS§ NSg
K300 91.89 154,87 231,56 305,67 329,02 331,61 331,67
Kaso 94.96 159.67 228,46 306,11 336.35 340,24 340,24
Kgoo 88,91 151.91 227.58 303,83 332,67 339.95 340,08
NSg NS§ NSg NSg NSg NSg NSg
S, 83.35 145,05 216,70 293,66 330.18 332,98 332,98
Sg 94,13 158,05 233,14 308,50 333,92 340,29 340,29
Sg 98.29 163,35 237,77 313,44 333,93 334,56 334,56

53 53 sg s NSG N53 N'sg
SE + 3.67 5.28 5.55 5.38 4,96 3.72 3,17

CD (0.05) 10.47 15.06 15.81 15.35 NSg NS9 NSg
Naoo Kago 101.14 161,53 243,79 318,33 334,58 334,66 334,66
Noao Kaso 105.90 180.99 252,83 312,16 341,38 341,38 341,38
Nooo Ksoo 97.30 167.20 241.16 316,00 342,55 348.20 348,41
Nsgo Kagg 87.62 149,29 235,13 301,50 328,88 328.88 329,75
Nago Kaso 85,08 150,75 227,50 302,33 324,54 326,20 333,37
Nano Koo 77.58 142,32 213,25 293.66 340,16 342,25 345,29
Na00 %300 86.91 153.79 215,75 297,16 323,60 325,28 326,40
Naoo Kasg 93,89 147,54 205,06 298,83 340,12 342,21 347,96
N4o0 Keoo 91,87 146,20 228,31 301.83 310,29 329,37 333,45

NSg NSg NSg NSg NSg NSg NS¢
Nogg S4 96,59 166,91 243 .45 309,83 343,35 344,09 344,30
Nyo0 S 102,33 168.95 250,91 322,00 346,54 346,54 346,54
Ny00 Sg 105,41 173.86 243,41 319,66 333,62 333,62 333.62
Naoop S4 77.70 133,61 224,71 294,16 326,16 328.88 336.41
Nago S 85,70 161,36 222,13 298,00 332,00 335 19 335,42
Nago Sg 86.79 157,39 229,04 305.33 335.21 342,29 342,29
Naoo Sa 75.76 134,64 181,93 227,00 321,04 325,28 333,12
Nso0 Se 94,25 53,83 227,35 305,50 323,01 347,24 347,21
Naoo Sg 100,66 158.79 240,84 315,33 322,95 329,37 333,17

N5g Nsg "sg N NS? NSy NSg
Kago Sa 83,10 146,95 226,25 299,83 326,33 327.88 329,87
Kano S¢ 90,58 150, 64 210.85 296,00 334,21 337.26 344,38
Kaoo Sg 76,37 137.58 213,00 285,56 330,01 333,79 339,58
K4no Sa 96,79 153,32 236,84 309,50 335,18 335,18 335,18
K4s0 S¢ 93.16 163,66 236,30 305,00 339.25 340,29 340,29
K450 Sg 92,42 157.15 228,26 307.00 327.33 345,41 346.91
Keoo Sa 95,79 166,34 233,58 an7 ks 275 85 295 74 395, 7h
Keoo Se 101,12 164,70 238,25 313,33 335,58 337.25 337.25
Ke¢oo Sg 97.95 161.00 241,46 319.33 340,66 340, 66 340,66
NSg Ns§ Nsg Nsg N%j NS§ K3
SE X 6.36 5,15 9.61 9,33 8.60 6.45 5,49
CD (0.05) NS NS§ 27,39 NSg Nsg NSg NS9

N - Nitrogen (g/plant)

5§~ Significant

K = Potassium {g/piaus)
NSg- Not significant

L = Splitl application




FIG .21 HEIGHT OF PSERUDOSTEM (&em) AS INFLUENCED BY DIFFRRENT LEVELS
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Table 2.2 Helght of pseudostem during fertilizer application {cm)
(from 2nd month to 8th month of planting?

Treatment 2nd 3rd 4th 5th 6th Tth 8th

combinations month month month month month month j month
N200 K300 54 96,05 153,12 223,38 302,50 326.75 327.00 327,00
Nogo Ksoo S6 102,86 149,60 253,75 323,50 342,50 ] 342,50 342,50
Nogo Kago Sg 103,50 181.88 244,25 329,00 335.50 335,50 335,50
Noop Kaso Sa 108,35 186,63 268,50 315.50 334.13 334,13 334.13
N200 K450 S6 104,73 188.88 252,00 323,50 334,13 334,13 334,13
Nooo Kaso Sg 104,63 167 .48 238.00 312,50 321.88 331,88 331,88
Nogo Keoo S4 85.38 161,00 228,50 311,50 345,18 347.12 347,12
Nooo Keoo S 98,40 168,37 247,00 319,00 363,00 363,00 363.00
Rooo Keoo Sa 108,13 172,25 248,00 317,30 334,50 334,50 334,50
Nang K3op S4 84.75 142,10 254,50 309,50 331,50 331.50 331.50
Nago Kago Se 95,00 156,63 227,65 299,50 329,00 329,00 329.00
N3oo Kago Sg 83.13 149,15 224,25 295,50 326,15 326.15 326,15
NSOO K450 S4 81.86 131.00 213,15 287,50 306,00 306,00 306.00
NBOO K450 56 81.13 149,13 228,25 298,00 331.13 331.13 331.13
Nsoo Kaso Sg 92,25 172.15 241,12 321.50 336,60 341,50 344,50
N3o0 Keoo S4 66,50 127,75 206,50 285,50 341,00 341,00 341,00
NSOO K600 56 81,25 148,35 211,50 296,50 336,50 340,75 340,75
N300 K600 SB 85,00 150.88 221,75 299,00 343,00 343,00 343,00
NéOO K300 S4 68.50 145,63 190.88 287.50 220,75 325,15 325,15
N400 K300 56 91,50 153.75 224,13 305,50 334,05 334,05 334,053
N400 KSOO SB 100,75 162,00 232,25 298,50 316,00 316,65 316.65
N400 K450 S4 81,54 134,30 250,93 285,00 238.50 347,50 347,50
Nioo Kaso Se 93,65 163.00 228,65 305,50 352,50 355,63 355,63
N400 K450 58 106,50 154,50 235,63 306,00 338.38 338,38 338,38
Nao0 Keoo Sa 77.25 124,00 204,00 258,00 303,88 311.13 311.13
Naoo Keoo S6 97.63 154,75 226,30 305,50 332,50 332,50 332,50
N400 Keoo SB 100,75 159.88 = 254,65 341.50 344,50 334,50 " 334,50
SE1 % 11.03 15.85 16,65 15,66 14.90 11.18 9.52
cb 1(0,05) ¥sg NS NSg NSg NSg NSg Nsg
c1 72,92 130.95 204,91 283,00 330.40 332,83 332,83
c2 96.10 157.05 231,20 298,30 324,50 331,42 331.42
Cc 3 108.80 171.98 251,03 315,50 333.37 333,37 333.37
c4 7101.20 154,20 231,58 306,80 329,85 335,50 335,50
SE 2 £ 6.36 9.14 9.61 9,59 8.60 6.45 5.49
CDh 2{0.05) 18,16 26,11 27.41 27,36 N5g N3g NSg

N - Nitrogen {g/ piant) K - Potassium ( g/plant) S- Split application C - Control
ng- Not significant

CD 1 - Critical difference for the comparison of treatment combinations

CD 2 - Critical difference for the comparisen ameng different controls



39

found to result in an Ancrease in the height of pseudostenm,

Nitrogen exerted a positive influence on the spliit
application of nutrients, with respect to increate in plant
height at fourth month of planting.

The control treatments did not show any significant
difference among thamselves from the sixth %o eighth month
of plantinge But during the period from 2nd month of plante
ing to the Sth month of planting, 2 aplits were found to
produce dwarfexr plon®s than the planis produced undor'tho
other split applicailons,

2. bumber of leaves produced per pient upto the tine
of mach fertilizexr opplication

Dates on the average number of leaves per plant upto
the time of sach fertilizer application are pressnted in )
Tables 3,1 and 3.2, Analyses of variance of the data are
plven in Appendix IIXI. Number of leoaves per plant wers not
significantly affected by different levels of nitrogen during
firxat fertilizer applicstion. Frem aecaﬁ& tonth anwards
till §ifth conth of fertilizer application, number of leaves
per'plQnt wezre significintly increassd by:the.application of
200 g N pe§ plant, The effect of N on the nunber of lesves
per plant was mwt signiidcant from sixth month onwards,

!



Table 3.1 Cumulative number of leaves per plant upto the time of

fertilizer application [ at monthly intervals from 1st
to Bth month of plamting)

Main effects/ 1st 2nd 3rd 4th 5th 6th 7th 8th
Interactions conth month rmonth month month month eonth eonth
Moo 3.70 11.87 17.26 22,82 27.98 29,32 29.49 29.49
(1.92) (3.44) (4.15) (4.77) {5.29) (5.41) [5,43) (5.43)
Nago 3,37 10,75 16,69 21,53 27.04 29,328 29,55 29,5%
(1.83) (3.28) (4.01) (4.63) (5.20) {5.42) (5.43) (5.43)
Na00 3,52 11,14 16,09 21,25 26,93 29,15 29.43 29,43
(1.87) (3.33) {4.01) [4.61) {5.18) (5.39) (5.42) (5.42)
Ns§ 59 59 sg s1 Nsg NSg NSg
Kago 3.52 11.19 16,74 22,03 27.59 29,43 29,43 29.43
{1.87) (3.34) (4.09) (4,69) (5.25) (5.42) (5.42) (%5.42)
L 3,48 11.48 16.48 21,98 26.98 29.27 29,49 29,49
(1.86) [3.38) (4.05) (4.68) (5.19) (5.41) (5.43) (5.43)
K400 3.59 11.08 16,20 21,58 27.37 29,15 29,55 29,55
{1.89) (3.32) (4,02) (4.64) {5.23) (5.39) (5.43) (5.43)
NS§ NS§ Ksg Nsg Nsg Nsg NSg NSg
S, 3.70 11.08 15.92 21,25 26,70 29,43 29,71 29,71
[1.92) (3.28) (3.99) (4.61) {5.16) (5.42) (5.45) (5.45)
Sg 3.41 11,38 16,42 21.86 27.48 29.10 29.21 29,21
(1.84) (3.37) (4.08) (4.67) (3.24) (5.39) {5.40) (5.40)
Sg 3,48 11,54 17.09 22,48 27.77 29.32 29,54 29,54
(1.86) (3.39) (4.13) {4.74) (5.26) (5.41) . {5.44)
NS 59 54 5 s NS§ NS NS,
sg t (o.og) {0.03) (0.03) (ogoa) (8.02) {0.01) {0.01) (o.%ﬂ
Co (0.05) ] (0.08) (0.09) (0,09) (0.06) Nsg HS% Ns3
No00 Ka00 3,65 11.81 17.48 22,82 28,32 29,32 29,32 29.32
(1.91) (3.43) {4.18) (4.77) (5.32) (5.41) {5.41) (5.41)
¥a00 Kas0 3.48 11.97 17,31 23,32 27.31 29,16 29,32 29,32
(1.86) (3.46) (4.16) (4.82) (5.22) (5.40) (5.41) (5.41)
Nogg Keoo 4,00 11,47 16.99 22,32 28,32 29.49 29.82 29.82
(2.00) (3.43) (4.12) (4.72) (5.32) (5.43) (5.46) (5.486)
K300 K3go 3.48 11.14 1E.E% 22,15 27.65 29,66 29.66 29.66
(1.87) {3.34) (4.08) (4.71) (5.26) (5.45) (5.45) (5.45)
Nagg Kaso 3.48 10,82 15,65 22.15 26,48 28.99 29.66 29,66
{1.87) (3.29) (3,96) (4.59) {5.15) (5.38) {5.45) (5.45)
Nag0 Keoo 3.15 10,31 15,65 21,31 26.99 29,49 29, 40 29,40
{1.77) (3.21) (3.96) (4.62) {5.15) (5,49) (5,483 (5.48)
N400 K300 3,45 10.63 15.97 21,14 26,81 29,32 29,32 29,32
(1.86) (2.26) (3.99) (4.59) (5.,17) (5.42) (5.42) (5.42)
Naon Kasg 3,48 11.77 16.32 21,49 27.16 29.66 29,66 29.66
(1.87) (3.43) (4.04) (4.64) (5.21) (5.45) (5,45) (5.45)
oo Keon 3.65 11,12 15,98 21.13 26,82 28,49 29,16 29,16
(1.91) (3.34) (3.99) (4.59) (5.18) (5.34) (5.40) (5.40)
NSg NS§ Nsg Nsg NSg Nsg NS N5g
¥ang S4 3.82 11.31 16.99 22,49 27.32 2¢.82 30,16 30,16
(1.95) (3.36) (4.12) {4.74) (5,22) (5.46) (5.49) (5.49)
Napg Sg 3.65 12,15 16.99 22,49 28.16 28.74 28,74 28,74
(1.91) (3.48) (4.42) (4.74) {5.31) (5.36) (5.36) (5.36)
Kp00 Sg 3,65 12.15 17.82 23,49 28,49 29,33 29,33 29,33
(1.91) {3.48) (4.32) (4.85) (5.34) (5.42) (5.42) (5.42)
Naop S4 3.3 10,31 15,65 21.15 26,98 29.66 29,66 29,66
(1.82) {3.21) (3.96) (4.54) (5.19) (5.40) (5.45) (5.45)
N300 Sg 3,48 10.82 15,81 21.48 26,97 29,16 29,16 29.16
(1.87) {3.28) (3.97) (4.63) (5.19) (5.40) (5.40) {5.40)
N 5 3,31 11.14 16.81 21.98 27.16 29,65 29,66 29,66
d00 78 (1.82)  (3.33)  (4.10) : (s121)  (5141)  (5.45)  (5.4%)
Ngoo Sa 4,00 11,30 15.14 19,79 26.81 28.82 29,32 29,32
(2.00) {3.28) (3.89) . (5.17) (5.36) (5.41) (5,47}
Nao0 Se 3.09 11.30 16.48 21.64 26.18 29,33 29.33 29.33
(1.76) (3,33) {4.06) (4,65) (5.21) (5.41) {5.41) (5.41)
Nico Sg 3.48 11.32 16.66 21.99 26,81 26,32 29,69 29,69
(1.86) (3.26) (4.08) (4.68) (5.17) {5.41) (5,44} (5.44)
Ns§ Nsg Kgg NSg NSg NSg N5§ NSg
Kapp S 3.65 10,64 15,97 21.34 2 g
300 4 0.6 13 . 7.14 29,99 29, io
(187)  (302d) “(3099)  (al61)  (3121)  (s.am)  fean ot
Kann S 3.82 11.14 16,31 21,64 26,16
300 “6 . . . 29.4%9 29,66 29,
(1.95) (3.33} (4.02) (4.65) (5.11) {5.43) (g.as) (3.22)
Kann S 3.65 10,63 15,47 20.80 26
300 V8 . .81 2p.82 29.47 2
(1.91)  (3.26)  (3.93) (4.56)  (2.17)  (5.26) (3.43) (2223)
Kasp Sg 3,45 13.20 16.81 22,30 27,82 28, 2
(1.85) (3.36) (4.10) (4.72)  (5.27) (5.33) (?,:23, fg:gg)
Ksso Sg 3.15 11,64 16,31 21,98 27.31 28, 2
(1.77) (3.41) (4.03) (4.68) (5.22) (5.33) (g::gag) fgigg)
K450 Sg 3,65 11.30 16,65 21,31 27,31 29,4 4
(lon)  (336)  (408)  (al6) (532 (oadh 8y 2%
Keng S 3,48 11,64 17,47 22,76 2
600 S4 . . 7.82 29,32 29,32 29,
(1.86) (2.41) (4.18) (4.74) (5.27) (5.41) (:9;.41) (2,3’3)
Keng S 3,45 11.65 16.81 22,30
600 . . 27,49 29,32 29,66 .
¢ (1.86)  (3.41)  (4110)  (a72)  (5l24) (.41 feen  io:%8
Kenn S 3,48 11.32 16,41 22,66 27
600 8 . . .99 29.32 29,
(1.86) (3.36) (4,05) (4.76) (5.29) (5.41) (g.ﬁf) zgjﬁ’)
o A:sg4 Nsg NS Ns9 NSz L35 NS4 NSg
- (0.054)  (0.052) (0,089}  (0.0%8) (0.03%) (0,030) (0.032)  (0.032)
Cb (0.05) N5§ NS§ NS3 Ksg NS§ Ns§ Ks3 N53

K = Nitrogen (g/plant)

= Significant

Transforzed values are given in brackets,

K = Potassiun (g/plant)
NSG= Not zlgnificant

S~ Split application



Table 3,2 Cumulative number of leaves per plant upto the time of each

fertilizer application ( at monthly intervals from 1st to Bth
month of planting)

0 2 - Critdezl

NEZ~ Not significant
€D 1 - Critical difference for compsrison of treziment combinztions
difference for comperison among different controls
Transformed vaslues are given in brackets

Treztment 1st 2nd 3rd 4th oth 6th” Tth Bih
combinations month month month zonth zonth month month month
N K 5 3.48 11,00 16,98 21,98 27.99 30,49 0,49 30,49
200 300 "4 {1.18) (3.31) (4,12) (4.88) (5.29) (5.52) (5.52) (5.22)
None Kagp Se 4.00 11,97 16,98 22,98 27.99 28,49 28,49 28.49
{2,00) {2.46) (4,12} (4.79) (5.23) (%.33) (5.33) (%.33)
N K S 3,48 12,49 18.49 23.49 28,99 28,99 28.99 28.99
200 “300 Y8 (1:86) (3.53) ({4,30) ({4.83) (5.38) (5.38) {5.38) (.38)
N K 5 4,00 11.97 17.49 23,00 26,00 29.49 29,49 29.49
200 450 74 (2.00) {3.46) (4,18) (4.7¢) (5.09) (5.43) (5.43) (5.43)
N K 5 3,00 11.97 16.98 22.98 27.99 28,49 28,99 28.99
200 R450 2§ (173 (3.46) (4.12) (4.93) (5.28) (5.33) (5.38) (5.38)
N K H 3.48 11.97 17,46 24,00 27.99 29,49 29,49 29,49
200 “450 “g (1.86) (3.46) (4.17) (4.89) {5.28) [(5.43) {5.43) (5.43)
B K S 4,00 10,97 16,49 02.44 28.00 29,49 30.49 30.49
200 600 74 (2.00) (3.31) (4.06) (4.74) (5.29) (5.43) (5.52) (5.52)
N K s 4,00 12,49 16.98 21.49 28.48 29.49 29,49 29,49
. 200 600 76 (2.00) (3.52) (4.12) (4.63) (5.33) (5.43) (5.43) (5.43)
Nzoo Keoo Sg 4.00 12.00 17.49 22.98 26,49 29.49 29,49 29,49
(2,00) (3.46) (4.18) (4.79) (5,33) (5.43) (5.43) (5.43)
N3 Kaoo Sa 3.48 10.69 16,49 21.96 27,99 29,99 29.99 29.99
(1.86} (3.39} (4,06) [5.6B) (5.29) (5.47) (5.47) (5.47)
N X S 3,48 10.97 16.4€ 22,47 27.99 29,49 29.49 296.49
300 ™300 %6 (1.86) (3.51) (4,05) (4.74) (5,29) (5.43) (5.43) (5.43)
Naoo Kasp Sa 3.48 10.00 15,69 26.98 26.00 29,49 29,49 20,49
{1.86) (2.16)  (3.92) (4.98) (%.09) (5.43) (5.43) (5.43)
Nago Kasg S¢ .45 11,00 15.49 21,00 26.47 22,00 29,00 29,00
ISR {3.31) (3.93) [4.58) (5.41) (5.3¢) (%.38) {5.2E)
Nago Kas0 g ERES 11.44 16,49 21,44 26,99 28,49 20,49 20,49
(1.86) (2.39) (4.06) (4.63) [5.19) (5.33) {5.43) (5.43)
Nago Keoo Se 3,00 10.49 14,98 20,49 26,99 29,49 29,49 29.49
b {1.73) (3.23) (3.B7) (4.52) (5.19)  (5.43) (5.43) (5,43)
Naog Koo Sg 3.48 10,49 15,49 20,98 26,46 29.49 29,49 29.49
(1.86) (8.23) (3.937 (4.58) (5.3B) (5.43) (5.43) {56.43)
Nags Koo Sg 3,00 10.97 16.49 22.49 27,49 29,99 29,99 29,95
(1.73) (3.31)  (4.06) {4,74) (5.24) (5.47) (5.47) {5.47)
Na00 X300 Sa 4,00 9,49 14,49 20,00 25,49 25,49 29,49 29,49
(2.00) (3,08) (2.80) (4.47) (5.04) (5.43) (&,43) (5.43)
N K S 2,91 10.97 15.98 21.47 27.47 29,00 2o.00 20,00
400 ~300 ¢ (1:70) (3.31)  {4.12) (4.63) (5.238) (5.28) {x,38) (5.38)
Naoc K300 S5 3,48 11.49 16.49 21,98 27.49 29,48 26.48 20,48
(1.86) {3.59) (4,08) (4.58) (5.24) (5.42) (5.42) (5.42)
Hs00 Kasp S 4,00 11.49 16.98 20,98 26,49 29.49 3c.00 30,00
{2,00) {3.39) (3.99) (4.58) (5.14)  (9.43) (5.47) (5.47)
N K S 3.00 11,97 16.49 21,9¢ 27.49 29,49 29,49 29,49
a0a Raso % (1273) (3.46) (4.06) (4.6B) {5.22) (5.43) (5.43) (5.43)
Ns00 Kaso Sg 3,48 11.44 16,49 21,49 27.49 30,00 30,00 30,00
{1.86) {3.39) (4,06) (4.63) (5.24)  (5,47) (5.47) (5.47)
Nso0 Keoo 54 4,00 11.45 14,98 21,47 25,47 2€.49 28,49 28,49
(z.0n) (3.39) (3.87) (4.63) (5,04) [5.33} (5.33) (5.33)
Raoo Koo Se 3,48 10.97 15,98 21.47 27.00 29.49 29.49 29.49
{1.86) {3.31)  (3,99) (4.63) (5.,19) (5.43) {5.43) (5,43)
Nio0 Keoo Ss 3,45 11,00 17.00 22,49 28,00 28,49 2@,49 28.49
{1.86)" (3.31) (4.12) (4.74) (5.29) (5.33) {5.33) {5.33)
SE 1% {0.094) (0.093) (0,102) (0.101) (0,062) (0.053) {0,053) (0.053)
o 1({0.,05) N59 Nsg NSg N5g N5 NSy Nsq Nsg
c1 3.97 10,24 15,00 20,47 26,32 29.32 29,32 29,32
{1.99) {3.20) (3,87) (4.52) (5.13) (5.41) (5.41) (5,41)
c2 3.97 10,56 15,14 21.29 26,99 28.66 28.66 28.66
(1.9%) (3.25) (4.01) (4.61) (5.19) (5.35) (5.3%) (5.35)
ca3 3.65 11.66 17.32 22,98 27,48 29.15 29.15 29.1%
(1.91) {3.41) (4.16) (4,74} (5.24) (5.39) {5.39) {5.39)
ca 4,00 11.31 16.33 22,31 27,82 28,99 26,99 28,99
(2.00) (3.26) (4.08)  (4.72). (5.27) (5,38) (5.38) (5.38)
SE 2t [0.054) (0,053) {0,059) (0.058) (0,039} (0,030} {0.032) (0.032)
D 2 (0.05) Nsq {0,152) (0.168) (€.166) (0.112) Ns§ Ns§ NSg
N - Nitregen (g/plant) K - Potassium (o/plant) 5 = Split application C - Contrel
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The efiect of potassium on the number of leaves per plant
was net at all significant during the entire period of
growth, Split applications did not exexrt any influence on
the nunber of leaves per plant during first fertilizer
application. Eight splits produced plants with more nuxber
of leaves and was significantly different from the applicae
tion af nutrients in 4 splits, during 2nd, 3rd, 4th and 5th
month of fertilizer applicaticn. From 6th month onwards
effect of split application was not significant., None of
the Anteractions was significant for the whole period of
the crop growth among the control and treated plots.
Application of nutrients in 2 splits resulted in the signie
ficant reduction in the number of leaves in control during
2nd, 3rd, 4th and 5th months of planting, Split applica=
tion had no significant influence in the nusber of leaves
per plent during ist, &6th, 7th and 8th month of planting.

3« Leaf azrea

The mean values on lsaf ares at 2nd, 3rd and 4th month
of planting are prescnted in Tables 4.1 and 4.2. The related
analyses of variance of tho data are given in Appendix 1V,

Analysis of the date showed that nitrogen and potassium
had not exerted any significant effect on loaf area at 2nd,
3rd and 4th month of planting, Split applications significantly
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Table 4,1 Leaf area at 2nd, 3rd and 4th menth of planting (émz)

Main effects/

Leaf area (cmz)

Interactions
2nd month 3rd month | 4th month
N,o0 1590,34 3578.06 6131,50
N300 1486.49 3400, 49 5975.85
N400 1511,04 3379.81 5820.26
NS9 N59 Nsg
K300 1530,33 3511.42 5970.96
Kaso 1576,31 3521,49 5931.94
Kg00 1481,22 3325,46 6024, 67
Nsg NSg NSg
S4 1459.95 3274.02 5648, 86
Sg 1529,08 3506, 21 6154, T
Sg 1598.89 3578.16 6124.05
NS% NSg 59
SEt 64.960 121.769 150,970
cD (0,05) NS Nsg 430.212
Nooo Kago 1615.58 3676.30 6072.41
Nooo Kaso 1643.60 3652.30 6177.31
Nooo Keoo 1511.85 3405, 60 6194.78
N300 K300 1549,93 3391.26 6126,34
N3oo Kaso 1568, 68 3599,94 5925,26
N300 Keoo 1340.85 3210,27 5875.97
Naoo Kaop 1425,49 3666,72 5714.15
Naoo Kaso 1516.65 3312,23 5743.35
Naoo Keoo 1590.96 3360,50 6003,27
NSg NS9 KSg
Naogo Sa 1551.50 3487,07 5972,26
Nogo Se 1553,69 3611,58 6445,43
Nogo Sg 1666,43 3635,55 5976.81
Naoo Sa 1370.22 3290.77 5881,90
Nago S¢ 1521.10 3418.56 5866.45
Nano Sg 1568.13 3492.13 6179.20
Nioo S4 1458,12 3044.20 5092, 41
Nang Se 1512,87 3488.46 6152.23
Naoo Sg 1562,12 3666.78 6216,12
Ns9 NSg NSg
K300 S4 1410,38 3271.18 5564,79
Ka00 S¢ 1567.52 3248.95 5569, 60
K300 Sg - 1421.93 3201.90 5812.18
K450 Sa 1610,76 3650.08 6187.20
Kas0 S 1492,77 3525.70 6166.10
K450 Sg 1483.55 3342,87 6110.80
Koo S4 1569,86 3513.01 6160.90
Keoo Se 1688.65 3789.81 6060.21
Keoo Sg 1538.18 3431,63 6151.02
NS NS¢ NSg
SeX 112,514 210,910 261,488
cp (0.05) NSg NS¢ NS4

N - Nitrogen {g/plant)
59~ Significant

K -~ Potassium (g/plant)
NSg- Not significant

S- Split application



Table 4,2 Leaf Area at 2nd, 3rd and 4th month of planting (cm2)

)"D‘.l

Treatment 2nd‘month 3rd month 4th month
Combinations

Nooo Kaoo S4 1523,00 3712.90 5868.17
Naoo X300 S 1625,95 3848,35 6265, 00
No0o Kaoo Sa 1697.77 3467,65 6084,05
Nooo Kaso Sa 1695,20 3571,90 5969.,40
Naoo Kas0 56 1601.25 3590,40 6722.77
NoooKaso Sg 1634,35 379460 5689,80
Nooo Keoo Sa 1436.30 3176,40 6079.20
Nooo K600 Sg 143207 3396,00 6348, 52
Nooo Keoo Sg 1667.17 3644,40 6156. 60
N300 X300 S4 1374.85 3162.60 5828.20
Na00 K300 S6 1532,23 3488.30 " 6302,92
Na00 K300 Sa 1742,70 3522,90 6247,90
Nagp Kasp S4 1508, 65 3391.,47 5736.75
Naoo Kaso S 1575,30 3640,50 5708, 30
N300 Kaso Sg 1622,10 3767.85 6330, 67
Naoo Keoo Sa 1227.15 3318.25 6080.,75
N2o0 Keoo Se 1455,80 3126.90 5588.15
Na00 Keoo Sg 1339,60 3185,65 5959.02
Na00 K300 Sa 1333,30 3238.06 4998, 00
N400 K300 S6 1674,08 3613,60 5993.70
Naoo Kago Sg 1269,10 3548.50 6150,75
Naop 450 Sg 1438,70 2783.50 5002, 65
Nao0 Kaso Se 1301.75 3346,20 6067.25
Ny00Ka50 Sa 1609,50 3£, 00 6160,17
N400 Keoo Sa 1602,35 3111.,05 5276. 60
N0 Keoo S6 1562,78 3505, 60 6395,75
N,00%600 S8 1607.75 3464.85 6337.45
SE 1t 194,88 365.30 452,91
b 1(0.05) . - Nsg - NSg NS§
c1 1386.40 2890,70 5480, 58
c2 1594,96 3496.36 6227,80
c 3 1610.96 3555,35 6426, 32
C 4 1574,73 3569, 81 6237.68
SE 2 ¥ 112,50 110.91 261,48
cD 2 (0.05) NSg 601,31 745,51

N - Nitrogen (g/plant) P- Potassium (g/plant) S-Split application
C - Control NS§~ Not significant

CD 1- Critical difference for the comparison of treatment combinations

CD 2~ Critical difference for the comparison among different controls.



A 1
G4

influenced the leaf area only during 4th month of
plantinge CDuring this period, thore was a significant
reduction in leaf arsa by thi application of nutrients
in 4 splits. Lione of the interaction effects was foundd

to be significant on leaf arca during the entize pericd
of observaticns The sffect of split application was not
significant in control treatments, at 2nd wonth of plante
inge. But during the later stages of growth the applicae
tion of nutrlients in two splits significantly zreduced the

daat azes.
44 Number of sucksrs per plant at flowering

Data on mean number of suckera per plant at flower-
ing ars piven in Tables 5,1(a) and B.2(a)s Analyses of
variance data are presented in Appendix V(a).

The result of analysis revealed that the nutrients,
H ad K53 had @ aignificant besaring on the numrber of
suckers produced a% flowoering. Application of N et 4030 g
pef plant significantly reduced the number of suckers
produced at flowaring, HMoximum numbar of suckers st flowerw
ing was obsezved when 600 ¢ KéQ per plant was applied,
howsver this increase wis not statisticolly significant
over K;0 at A% ¢ pexr plent,



Table ®.1(a) to (c), MNuzber of suckers per plant st flowering, harvest
and cunulative nucber of leaves per plant ai flowaring

P 5.1(b) S.4(c)
aln effects/ 5.1(=) t Lers Ho,of leaves
Interactions No.of suckers No. of suc er plant st

per plant at prr plent at flowéring
{lowering arvest
29.54
6.78 7.07
®200 (2.60) (2. 66) A
6.3% 6,54 49
Nao0 (2-52) (2.57) (:;“‘l
7% 6.31 - .
o0 (2.39) {2.21) (5;;:’
5§ NS5
20,43
5.8% 6.35
K30 (2.42) [2.52) {9.42)
29.49
.41 6.80
Keso (2053 (2.60) (5.43)
6.86 29,66
Keon g-g?) (2062) (5,45}
0 n5g NS§
E ]
29,74
6,64 6.66 .
Sa (2:57) (2.38) (5.46)
29,27
6.24 S.64
% (2.49) (2.57) (2.4
29,54
6.01 6.6
Sg (2.45) {2.58) (5.;2)
Ny XS Ny
SE + { 0.020) (0,042) W;:;“”
(0.065) { 0.117} ;)
. 6.78 29,32
¥a00 Kaeo R {2.60) (5.41)2
- 29,3
4 7.4
Na00 Kaso (S,sﬁ) (2:67) {5.41)
29,9
7.30. 7.30 .
Na00 Keoo (2.70 (2.70) (5.47
29,66
. 5,47 .98
¥300 X100 (2033) (2.44) (5.43)
33
| 14 7.31 29.
K30 Kasp C Ggun (270 {3.47)
: 29,66
.49 6.63
Nago Keoo (3.5;) (2.58) (5.48)
.48 6.29 29,80
¥a00 K300 e {2.50) (5.45)
32
o4 5.98 29+
Moo Kaso (3_37) {2.44) {5.41)
29,32
6.14 .65
Ki00 K600 (2:4T) (2258) ‘5;‘;;’
Ksg K5y
. 1,42 . 29,32
%200 5a i (2.66) (5.41)
P 6.81 205'5
K00 S¢ & {2-61) (.
29,32
K s 6,62 T30 W41
20078 (2:57) (2.70) (.41
Kang § 6.63 €.e5 29,66
300 74 (2.57) {z.e1) (5.44)
N 5 9.88 6,32 29,33
300 "6 (2.54) (2.60) (5.41)
¥y S 5.97 6.31 29,66
300 78 {2.44) (2.51) (5.44)
¥y0n S 6.3 6.32 29,44
400 "4 {2.51) (2.51) {5.43)
Moo S 5.48 6.32 29,33
400 76 (2734) {2is1) (541
Nypp 5 5.43 6.46 29,65
400 "8 {2.24) (2.54) (5.44)
-+ Nsg NSg NSg
Kapg § 6,29 6.29 29,9

. 300 T4 (2.50) (2.50) (5047)
Kyny S 6,80 6,94 29,66
. 30076 {2:60) (2.63) (8244)
Kang S 6.94 6,95 29,44
\3% “e (2.61) (2.61) (5.42)
X4en S 5.79 6.32 29.63
430 "4 {2.40) (2.51) (5.44)
Kqsg 5, 6,64 6.97 29,16
430 76 {2.57) (2,84) (5.40)
K 5 6,29 6.64 29,66
450 "8 {2.50) (2,57) [5.4%)
Kepnp S 5.48 6.43 29,32
600 74 (2.25) (2,53) (5.41)
Keoo S¢ 5,81 6,49 2%.88

[2.41) (2,54) (2,48)

Kinn £ 6.7 7 14 29.77
€32 7g (2.€9) {z.67) (5.45)
Ksg Nsy N5g

SE* (0.013) {0,073 {0.030)
o{o,0%) NSg K55 N5

K - Nitrogen (g/plant) X = Potassiuc (g/plynt}
Sj- Significant NS§- Not signifirint

5- Split applicatien

Yrenefezncd values are given in brackets,



Tsble 5.2{z) to (c) Number of suchers per plamt at flowering, harveest and
cunulative nunbter of lesves per plant at flowering

. f; :3
Treatment S5.2(a) 5,2(b) 5.2(c)
combinations No. of suckers Re. of suckers Cumulative number
per plant at per plant at of leaves per
flowering harvest . plant &t {lowering
N K s 6.96 6,96 30.49
200 ™300 “4 {2.63) (2.63) (5.52)
N K s 7.59 7.59 28,49
200 "300 "6 (2-64) (2.64) (5.33)
Nonn Kann Sg. 5.99 7.49 : 26,99
200 "200 "B (2:44) (2:73) - o (5.38)
Bonn Kaen S 7.00 8,00 29,49
200 "450 C4 (2.64) (2.82) {5.43)
Moo Kasn S 6.49 7.00 28.99
200 ™450 V6 (2.58) (2,64) (5.38)
Nons Kaen S 5.99 6.49 28.49
200 ™450 8 (2.44) (2,55) (5.38)
Nonn Kenp 7.00 7.00 30.49
200 "600 “4 (2.64) (2.864) (5.52)
Nonn Kean 5 6.96 6.96 29,99
200 600 6 (2.63) (2.63) (5-47)
Nons Kenm Sot 7.96 7.96 29,49
200 600 "8 (2.82) (2:82) (5.43)
Kann Kann S 5.95 6.44 29.99 :
300 ™300 Y4 (2.44) (2.54) (5.47)
Kaan Kanp 5 5,48 5.99 29.49
300 “300 "6 (2.34) {2.44) (5.42)
K.oon Kanp S 5.00 5,48 29.99
300 300 “g (2.23) (2.34) (5.43)
R Koen S 7,49 (L 4E 20,44
300 450 T4 {2.73) L.75) (5.43)
Nonm Kaen S 7.49 8,00 2$.00
300 "as0 76 (2:73) (2.82) (5.38)
Nann Kaen S 6.49 6.49 29,44
300 7430 "8 (2.54) (2.54) (5.43)
Naon Kegp S 6,69 6,49 29,49
300 600 "4 (2.58) (2.54) (5.43)
Nago Keoo S (g.;g) ?5424) 29.49
Nann Kenn S 6,49 | 7.00 29.99
300 600 “B (2.54) {2.64) (5.47)
Nane Kane S 5,99 5,99 29.44
400 300 "4 (2.42) (2742) {5.43)
Ngqn Kang S 5.00 6.49 29.00
400 %300 ®6 (2:23) (254} (5.38)
Nynp Kann 5 5.48 6.41 29.48
400 7300 7B (2.34) : (2.53) (5.42)
K K s 5.95 5,95 22.00
400 450 "4 (2.42) (2.42) (5.47)
Ninn Kgen S 5,99 5,99 79.49
400 Faso0 S¢ (3:24) (3129, i§-~-'-
M0 Kaep S 5,00 6.49 30.00
400 450 “8 (2.23) (Z.54) {5.47)
L S 7.00 7.00 28,99
400 600 4 (2.64) (2.64) (5.38)
Ha00 Fgo0 %6 (2:22) ~ish el
N K s 5.97 £.49 29,49
400 “600 7B (2.a4) . . (2.54) (5.43)
SE 4 (0.123) {0,127) {0.164)
€D 1 (0.05) Hsg NS NS3 :
c1 5,32 5.64 29,66
(2.30) (2.37) (5.44)
c2 7.30 7.64 29,16
(2.70) (2.76) (5.40)
ca 5,97 6.98 29,31
(2.44) (2.64) (5.41)
C4 5,81 6.81 29,16
(2.41) (2.61) 5,40}
SE 2% (0.071) (0.073) (0.095)
€D 2(0.05) {0,203) (0.209) NS3
I = Nitrogen (go/glant) K = Potassium (g/Flant) $- Split application C - Control

NEg - Hot significant

€D 1 -Critical cdifference for compsrisen of treatms-t ~onl’ir zdona
CD ?- Cxitical differente for comparison among different controls

Transformed valves wre given in brackets



44

o significant effect on the nunber of suckers produted .'
was noticed In the caze of split applications studied
in this eupsxrimant,

interaction effacis woere not found to be signifieant
fp this characier. application of nutrients in 4 aplits
for control treatments significantly enhenced the produgtion
af suckors at flowering.

$e Nusber of suckors per plant at hazvesd

The meen véxuaa ot the number of suckers at hervest
are presented in Tables 3.,1(b) and 5,2(b). Anolyses of
variance of the data are scheduled in Appsndiz Vib), lone
of the asin e¢ffaets and intersgtion effucts were found to
fniluence significently the number of suckerss produced per
plant et horvest. iIn control treaimsnts, application of
nutzisnts in 2 splits, significantly reduced the nuebar of
suckers at harvest,
6a Numhex of lsavez prodused pasr plant uple the tice

af §lowaring
‘ The obsatvations on the mean nunbex of leaves per
plant upto the time of floworing are pragented in Table 2.1{c)
and anslyses of veriaence of the data im Appendix V(o).
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ihe results of anslysis of the data revealed that
there ware no significant differances in the numbar of
leaves praducad par plant upto the time of flowsring,
either due to ingdividuasl effects of nutrients or due
to their interactions,

7. Humber of days taken for gerninstion of rhilzeao

Tie obsezvations on the nuaber of days taken for
gessination of rhizome were subjectsd to statisiical
analysis and the mean values are praessnted in Tables 6G.1(a)
" and Ge2(@})e Analyses of variance of the dats arve given
in Appendiz Vi(a).

tone of the main effacts and the interaction effacts
was found to be statistically significart on this chara=
cler,

8, Husber of days token ior first sucker emergence

The wesn values ¢n the nunbor of days taken for the
first suckor enorgencs are {umnished in Tavles 64%(kj) and
Ges(b)s Analyses of varianée of the data ere given in
Appandir VE(b)e

Difierent levels of nitvogen, potsssium, split applie
cations and their interactions failed to pioduco iny signie-
ficsnt effaect on the rumbsr of days taken for the casrgence
of first sucker,



Table 6.9(a) to (d). Number of days taken fer sprouting of rhizose, first
sucker eoergence, flowsring and harvest

Main effects/ 6.1(2) 6,4(b) 6,1(c) 6.1(d) . ‘.1
Interactions No. of days No, of days No, of days Ko, of days L 2 6
taken for taken for taken for taken for
sprouting of firat sucker flowering harvest
rhizome emergence
Mann 20,62 124,30 182,23 272.1%
(4.54) (11.55) (13.49) (16.49) .
N 22,06 134,30 189.36 286.20
300 {4.%9) (11;a5) (13276) (16,51
Neo0 21,64 140,46 188.82 267.06
(4.65) (11.98) (13.77) (16.94)
Nsg Nsg NS 59
K300 21.58 141,79 187.72 281,91
{4.64) (11,90) (13,70) {16.79)
K4so 21.54 131,66 186.92 278,48
[4,64) (11.47) (13.77) (16.68)
Koo 21,14 145.08 188.00 284,75
(4,59) (12,04) (13.73) (16.87)
Ny Nsg nsg N5
s, 2091 136.69 191.86 286,861
N (4,57) (11,70 (13.8%) {16.93)
S 21,63 143,80 187.74 283.24
(4,63} {12,07) (13.70) (16.83)
S5y 21,78 135,76 181,78 278,13
(4.66) (31,63} (13.48) (16.58)
NSg Nsg = 59
SE * {0.058) (0.203) (0.097) {0.093)
€B(0.05) Nsg NSg 0,279 0.267
Nypg K 20.97 143,10 184.16 269,11
200 300 (4357 (11150 (13.57) {16.40)
Nopn K 29.93 126,11 179.03 265,73
200 Tas0 (4.46) (11231 (12.38) {16.30)
Bopg K 20.97 431,90 181.54 279,54
200 600 (4.57) (11,48) {13:34) (16.72)
Moo X 22,83 138,93 186.59 282,38
300 “300 (2.9 (11.78) (13.65) (16.80)
Roma X 22,41 136,93 188.78 286.90
00 "450 (4.73) {11.70) (13.73) (16.93)
Napo K 20,97 144,38 192,75 283,34
300 “600 (4,57 (1z;01) {13.88) (17.01)
Raoo Xaop 20,97 143,38 192,48 294,32 _
(4.57) {11.97) (13.eT) (17.16)
Na00 Kazo 22,45 130.00 188.96 283,63
{4.74) (11,40) {13.74) {16,82)
Ky K 21,48 138,35 187.78 283.70
400 "e00 (3.63) (12.58) {13.70) {16.84)
N59 NS§ Nsg Nsg
Naoo 54 15.93 130.01 167,45 276.63
(4,46) (11.40) (13.69) (16,63)
Magg Se 21,48 145,61 191,76 272.78
(4,83) {12.06) (13.48) {1€.81)
Moo Sg 26,47 127,62 177.55 266,40
(4.52) (11.29) {13.32) {16.32)
Napg Sg 21,37 133,39 190,68 289,£2
(4.62) (11.54) (13.80) (17.c2,
N300 g 21,93 146,24 190,30 286.23
(4.68) (12.09) (13.79) {16.91)
Nano Sg 22,91 141,96 187.12 282,57
4.78) (11.91) (13.6T) (16.80)
Myny S 21,48 147,63 214.76 293,90
400 “a! (4.64) {12.15) {14.65) {17.14)
Nyno S
400 Se 21.48 145,86 191,23
(4.63) (12,087 {15:82T 5ty
Kaon Sg 21,99 137.9% 160.63 277.5%
(4,69) (19.74) (13,44) (16.62)
H5] nsg§ NSg ¥s9
Kagg 54 20.39 134,70 193.46 290,78
(4,81} - (11.60) {13.90) (17,92}
X300 S¢ 21,37 130,43 - 192,98 277,10
[4.62) (1.e2) {13.e9) (16, 64)
Kapo Sp 206.97 144,32 197,36 292,61
(4,57) (12.01) {14,04) (17.10)
Kino Sq 21.96 142,29 188,57 263,60
(4,£8) (11,92) (13.73) (16.84}
Kano Se 21,45 136,06 187,74 289,21
{4.63) (11.66) (13.70) {(17.01)
Kanp S 21,49 159,57 186,91 269.21
450 78 {4763) (12.€3) (12:67) (17:61)
Keoo Sa 22.42 148,54 191.24 276.05
(4,73) {12,18) {13.4¢) [16.84)
Keoo Sg 21.96 128.5% 184,07 276,71
(4.68) (11.33) (13.38) {16.57)
Keng S 20.97 130,62 179.94 272,65
600 “6 (4.57) £11.42) (13.44) (1£.52)
NS§ Nsg K59 Hs§
SE¥ {0.101) {0.351) {0.169) {0.162)
cu {0.05) Neg rsg N5g Kzg

N = Nitrogen { 9/plant) K = Potassiue { g/ plant) S— Split application
5§~ Significant K5§- Hot. significapt

Iransforced values aré given In brackets,




Table 6.2. Nucber of days take

n for sprouvting of rhizome, 1st sucker emergence,
(2 to d)flowering and harvest

Trestment 6.2(a) 6,2(b) * 6.2(c) 6.2(d}
Coxmbinations No, of days No. of days No, of days Ne, of days
taken for taken for ist taken for taken for
. sprouting of sucker smer- flowering harvest
rhizome gence
Nopn Kapn S 20.47 132,48 194,84 286,82
, 200 7300 P4 4 22) (11.51) (13.95) {(16.93)
N s 22,00 139,30 186.00 262,92
‘ 200200 6 (469) (13.80) (13.63) (16.21)
il
b Nony Kapn S 20,47 158,12 172.00 257,99
. 200 ~300 “g (4.2} {12.47) (13.19) (16,086)
Nopn Kaen S 18,88 127,57 175.85 263,95
! 200 450 24 (434} (11.29) {13.26) {16.24)
Nonn Kacn S 20.47 139,82 178,44 264.43
200 7450 %6 (355 (11.82) (13.3%) (16.26)
¥200 Kaso 58 20,47 117,45 182,83 268.64
(4.52) (10.83) (13.52) {16.39)
Nonn Kenp S 20,49 430,00 191.95 279,99
200 “600 “4 {4,52) (11.40) {13.B5) (16.73)
: Noan Kenp S 22.00 156.12 180,88 291,43
200 M600 Y¢ (4569) (12.57) (13.46) (16.07)
Nown Kenn S 20,47 109.81 177.94 272,45
200 “600 "B (4.52) {10,47) (13,33) {16.%0)
Bone Kang S 20,62 128,36 182,83 279.84
300 “30C T4 (4 50) {11.22) (13.52) (16.72)
Huon Kann S 23,47 139.82 187.99 279,48
300 “300 “6 (2.82) (11.82) (13.71) (16.71)
j N X 5 24,90 148,99 1BB.96 267.85
»- 300 “300 “g (4.99) (12.20) [13.74) {16.96)
' Ronn Kacn S 21,89 133,77 186,96 286.42
300 "450 T4 {4.67) (11.56) {13.74) (16.92)
N K, 5 21,89 136,46 190,96 290,91
300 "450 “6 e (11.7€) (12:8%) (37.05)
, Kooy Kacs S [ 138, 64 186.62 283,42
. 300 "a%0 Vs {4.b4) (11.77) (13,65) (1€.83)
Nown Keng S 22,00 137.99 200.44 303,49
) 300 "600 "4 (469 (11.74) (14.15) (17.12)
" Nang Keps S 20.47 160,97 191.45 288.36
300 *600 ~6 (4152 (12.68) (12.85) (16.98)
Kann Kenn S 20,47 138,36 186.00 276,89
300 600 ~g {4:52) (11.76) {13.83) {1%.62)
Naon Kann S 20.47 143,47 202.99 306.28
400 300 4 (4.52) (11.57) o (14.24) (17.49)
Kinn Kans S 20.47 147.83 191,74 798,87
v 400 300 76 (4.52) L (12.19) (13.84) (16.99)
Kanp Kaon S 22.00 136.85 182,98 281,38
400 ©300 8 (21 69) {11.78) {13,52) (15.59)
MNanp Kasn S 23,47 130,00 189.97 295.98
400 “450 V4 (4.84) (11.40) (13.78) (16.77)
Ny K s 22.00 130,00 194.00 271,99
400 *450 56 {%269) {11.40) (13.92) (17.20)
Nonp Kasn S 22,00 130.00 182.98 294,98
400 %450 g (4.69) (11.40) (13.52) (16.49)
N K. 5 20,47 130,07 199,75 267.85
4007600 4 (4. 69) (11.40) {14.13) (17.186)
¥ ' Y400 Keoo 5S¢ 22,00 159,63 189.99 268,99
(£.69) {12,£3} 143.77) 116 0r)
Na00 Ksoo g 22,00 145,08 175,97 299,46
(4.69) {12.02) (1226} [ETAPEN
SE 1 % (0.175) {0,608) {0,253} (0.281)
cp 1 (0.05) Ksy Nsg nsg wsg
c1 21.00 146.00 " 208,92 297.00
X (4.58) (12.16) *(14,35) (17.23)
c2 20,96 132,13 192,10 285,62
(4.56) {11.49) (13.86) {16.90)
N
c3 20,98 148,01 186,95 282,03
(4.58) (12.16) (13,67} (16.79)
C 4 21.49 126,38 206.96 . 286011
(4.83} (11.24) (13.37) (16.91)
SE 2% {c.102) (0,351) (0.163) (0.162)
: €D 2 {0,05) Nsg Ns§ (0.483) rsg
N - Nitrooen {efplant) K - Potassium (g/plant} & - Split =pplicatior C- Coentrol
BS§~ Not slgnfifiecnd
N €D 1 - Critical difference for cocparison of treatment combi-zts

Transformed values are given in brackets,

CD 2. Critical difference for corparison among diffe:

netions
ent controls,
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Pe Nunmber of days taken for flowesing

The moan nunbey of doys taken for flowering axe
given in Tables 6,7(c) and 6.2{c) and enalyses of variance
of the data on this character are given in Appendix VI{c).

The results showed thut the affect of split applicas
tion slone was sigoificand with respect to this choracter.
Eight split spplications significantly reduced the nunbex
of fays taken for fiowsring. '

Interactlon aifects woro not taﬁnd to be statistically
aignificant, Among cmntmols; apilicaticn of nﬁtrleﬁts in's
and.é aplits rosulted in the shoriening of the flawering
period, but stutistically those split applications were
found on por with each other,

12, Nunbor of days taken for hazvest

Observations on mean nueber of days for harvast axe
prosented in Tablaes 6,%(d) and 6.2({d)s The related dats

on analyses of varlance ars prescnted in ﬂppﬁndiu YI{d}.

. Analysis of the data showed that the application of
nitrogen and split applications signiffcantly Anfilusnced
nusker of days for harvest, liuzber of days for hervest
were sicnificantly reduced when lowest dose of nitrogen
(11 at 200 g por plant) was applied, Eight 8plit applicse
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tions also resulted in the significant reductiocn of
riumber of days for hazvest,

Interaction effscts were not found to be statistie
cally significant, Differsnt levels of £plit applications
falled to show eny significant difference among themselvee
in control treatment,

11, Bunch characters
a) Bunch welght

Data on mean weight of bunches at maturity are given
in Tables 7:1 and 7.2, Analyses of varlance of the data
are presentsd in Appendix VII,

it was obsexrved that nitrogen could not influence
tihe bunch welght significanily. iotassium exerted a signiw
ficant influence on the bunch weight with K0 at 600 g per
plant producing maximum bunch weight of 11,64 kg and this
was significantly different from the effect of KO at 300 g
per plante K.0 at 430 g pexr plant produced bunches with
average waight of 11,189 kg, which was statistically on
par with K,0 at 600 g per plant, From the table 7.3 1t
was clear that KO showed a significant lineaxr resganse
even when it was applied in vazylng split doses. Althaugh
6 spllf applications were found to be significantly superiox

to 4 split ap.licationa, At was on par with 8 split applicae
tions,.



Table 7.4 ‘weight of bunches at maturity (kg)

Rain efiecis/ wedght of " Main effacts/ tiad
ght of
interactions bunched kg) interactions bunches(kg)
Nago - 10,96 Nogo Sa 10,66
Nano TR :‘::ma 26 ::.:ﬁ
Ngo0 11.03 200 8 *
189 Nago Sa 10,76
54 10,69 Niaoco Sa - 11,08
Se 11,39 ‘ ‘ NG
Sg 11.0% Kago f.e 10,00
SE ¥ 0a178 Kaon %g - .23
C(0405) 0e494 Kano 54 10,64
:200 2459 ::":: - K4z 5 .90
F300 f:ace ;'f:'gg Keoo 56 1.4
300 %450 . Kgag 5 11,70
- 620 g .
Bago Fa00 9,79 sE 0,300
Naoo Rano 10.93 cv {0.05) 0.836
59

I« Nitrogen {g/plent) K e Potessiua (g/Plant) e Split :gbllca—
ah
S3e Significant NSj= Hot significent
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Table 7.2 Welght of bunches ad waturity (ko)

oy
[

i

Treatxent Walght of Trestaant tielght of
Combinations punches {(kg) Cambinations bunches{kyg)

Nﬁm Kaw 3“ 9095 H&% Kam 5‘ 9’&5
ligop Kanglp 10457 Heoo ¥g00 5S¢ 970

Moo Kago 85 10464 Nagg Bago Sg 9.69

Nogp m459 8g 1107 Nyap Kaso S4 10430
Hpop Kasp S5 11e30 Nago Ramo 3¢ 11449

Nap Kaso Sg 1143 Haop Kemp S 10.83

GG K‘ﬂ&@ 34 12445 SE 4 ' 0,520 -

None Kxen 9 14,60 .

Haw !s'ﬁg 36 ! 1o°45 CE 4{0.08) NS
300 Raop “g . | .

Mo Kaeg S 11,00 ¢ 8411
300 Pasp Vg .

Noney Kaen S 1,75 .62 Badé
300 Fas0 S *

Hane Kane 11,19 ¢3 8.91
300 Raso S . .

Hann Kene 5 10,85 ¢4 8,70
300 Becp 54 194 35 2 ¥ 0,300

B350 Keoo %6 1"7’ co 2 {0,09) NS

. lttrogen (g/ rslmt} K w Potaesiun {g/plant)
S - 5plit application

H5 « het sianificant

CD % » Cxitical difference for the compazison of traatmmt
combinations

CD 2 » Gritical difference fox the comparison emong different
controls

G w GControl



Table 7,3 Hesponse Analysis of potassium €0

8p18% applications

different

Hunbexr of Source af a5 M&5 ¥
slita
. KL 9 4,563 4,863 8,45
K 1 0,235 0.23% U k3
. KL % 5,427 8,427 10,05
K g 04255 G255 0,47
KL 1 0,713 6793 10,57
8 K 1 0o 071 ¢ 074 0,131
Exror 45 24,38 Ge Dbk -

* Significant ef 0,05 level

KL « Linear respunse of notaesiun

4 - Guadratic response of potassium,



Interactions of N and K,0 wexe found to be statistie
cally significant. LK combinetions with 400 g N and 600 ¢
Kao which produced bunches having average weight of 12,03 kg
was found significantly superior ¢» all other & combina~
tions of N and K,O. Combinations of N and K0 with 400 g
N and 300 g K0 prodused bunches having lowest yleld
{average welght of 9,75 kg) and was on por with NK combinae
tion having 300 g H and 300 9 K0

As the second order interaction was not sicnificant,
no logical compsrison ceuld ba aadm-betweon the combinge
tions of luvels of ii, K0 and split applications. Howsver
400 g H and 600 g K.0 combined with 6 split applicaticns
praduced bunches having maximum welght of 12,95 kg. Treatw
cent combination with B 400, K 300 and split applications
produced bunches having lowsst yield (Average weight of
Qed kgle |

FProm the table 7.2 it can Le seen that treated plots
ware siynificantly different from ¢ontzol plots and they
out ylelded control plots appraciably. In contrels the
different levels of asplit applications falled to produce
any significant difference amcng themselves Qith regard to
bunch weight,



o4

response surface models of the form Y = a*bN+cN3*dx¢eﬁz#fﬂx,
wag tried to estimate optimum and economic doses of nutrients,
The estimated equations are presented below «
Sq ¥ = 8,593262+0,001867 N=0,0000184 N2 + 0,00752 K
«3, 0000144 K *_0@03039@68 NE {R*“ = 77,55%)
S, Y= 08,8525 + 0.00868 N=0,000043 N + 0,002208 K
| «5.0000112 R® + 0,00004% IK (n = 78,90%)
53 Y @ 12,8237 »0,0192 W + $,000008 &' + 0.,000066 K .
0,000006 K2 + 0,00003 18 (RS & 87.99%)
Although the ceefficient of determination of the equations
weze xelotively high, they failed ts indicate optimum Levels
of nu%&lenﬁs vithin the range covered 1n the experizent,
This may ke due to the linearity in the reosponse oh#ain@ﬁ
. 4n. the casa of pataoaium.

b} Numbexr of ﬁanﬂa pex bunch ‘ _

ihe datas on the cean number eof hands per bunch are
given in Tables B.9(a)} and 8.2(e). analyses of variance data
are presented in Appandix VIIZ(a). The number of hends per
" buneh were nok significantly Anfluenced by diffsrent levels
of Ne £,0 and split applications. Znteraction affocts woere
aso not found to be significant, Among control troatments,
. number of haad# pur bunch were slgnificantly increased by
application of nutrients in 6 and 8 splits,




¢) Number of fingers per bunch

Tables 8.1(0) and 3,2(b) present the mean data on
the numbexr of fingers per, bunch and Appendix vIXII(b)
’proasnt the data on analytis of varianca, Analyiis of tha
datz showed that different levels of potasaium alone could
produce signlficant differences in tha nuxber of fingers
per bunch, K,0 at 6U0 g par plsnt produced wore nuaber of
fingers (43.32) and was signiiicantly different from K0
~at 300 g per plant which produced 44,36 fingers on an
average. Interaction eifecis were not found to be signifie
cant on thils character, Among contxol treatments 2 spiit
applications producad significantly lesser number of fingsrs
pexr buach,

d) Length of bunch at maturlty

Tables 9.1{(a) and 9.2(a) show the wean data en langth
of bunches at maturity and Appendix IX (a) present cdata on
enclysie of variance on this character,

The results of analysis revealed that different
levals of Ny K,9 split applications and their intersctions
did not influence the bunch length, significantly,
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Table 8,1{a} & (b). Number of hands and fingers per bunch

at maturity

Main effects/ 8.1(a) 8.1(b) .
Interactions No,., of hands No, of fingers
per bunch per bunch
N 5.48 47,64
200 (2.34) (6.90)
N 5.26 45.83
300 (2.29) (6.84)
N 5.16 45,99
400 .(2.27) (6.78)
NSG NS9
K 5,16 44,36
300 (2.27) (6.66)
K 5,37 47,82
430 (2731) (6.91)
K 5.37 48.32
600 (2.31) (6.95)
NSg s9
S, 5,37 45,33
(2,31) (6.73)
S¢ 5,37 48,13
{2.31) {6.93)
Sg 5,16 47,01
(2.27) (6.85)
ng ng
SE # (0.029) (0.069)
cD{0.05) Nsg 0.198
N, K 5,32 45,08
200 300 (2.30) (6.71)
Nopp Kasp 5,65 47,30
(2,37) (6.87)
Noon K 5.48 50,62
200 7600 (2.34) (7.11)
Nonn K 5,16 43,78
300 ™300 (2.27) (6,76)
Nonn K 5.16 48,27
800 7430 (2.27) (6.94)
N300 Keoo 5,48 46.45
{2,34) (6.81)
Konn K 5.00 42,26
400 7200 (2.23) (6.90)
N, K 5,32 47.89 .
400 "450 (2.30) (6.92) N
N, K 5.18 47,37
400 7600 (2.41) (6.68)
NS g Nsg
N,. S 5.18 47.37
200 "4 (2.47) (6.88)
Nowr S 5,48 48,48
200 76 (2:34) (6.96)
Nogo Sg 5.18 47.07
(z.27) (6.86)

(Centd ...)
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Interactions B.1{2} ¢ 8.1(b)
Nonn S 5.18 45,98
300 "4 (2.77) (6.78)
Naap S 5.48 41.94
300 76 (2.34) (6.47)
Nann S 5.18 45,92
30078 (2:27) (6277)
Ngoo 54 5.18 41,42
{(2.27) {6.43)
N,nn S 5.18 47.31
400 76 (2-27) (6.87)
Ngoo Sg 5.18 48.02
{2.27) (6.93)
NSg Nsq
Kann S 5.18 42,30
300 “4 (2.27) (6.50)
K S 5.48 45,60
300 76 (2:34) (6.75)
K300 Sg 5.48 48,20
(2,34) (6,94)
K,on S 5.32 47.64
450 74 (2.30) {6.90)
Kaen S 5.67 48,27
430 76 (2.37) (6.94)
K,en S 5.16 48,49
4%0 78 (2.27) (6.96)
Keoo S4 5.00 43,24
(2.23) (6.57)
K 5 5.00 149,63
600 76 {(2.23) (7.04)
K nn S 5,48 48,26
600 "8 (2.34) (6.54)
NSg NSg
s (0.042) (0,120)
CD(0.05) NSg NSg

N- Nitrogen (g/ plant) K - Potassium(g/plant) S- Split application

58- Significant N3} Not significant .

; AN
Transformed values are given in brackets



Table 8,2(a} & (L). Nuzmber of hands and fingers per bunch at maturity

Treatment 8.7{a) B.2(b)
combingtions Ne. of hands/bunch Ko, of fingers/bunch
1 5,48 42,49
Ra00 Kapo 54 (2.34) (6.51)
s 5,48 47,99
Nao0 Kaoo 56 (2.34) (6.92)
5.00 4486
200 ¥300 S¢ (2.23) (6.69)
3 5.99 45,97
Ra00 Kaso 54 (2.44) . {6.78)
s 5.99 48,49
N200 ¥as0 S6 (2.a4) (6.96)
s 5.00 47,46
Na00 Kaso 54 (2.23) {6.88)
5 5.99 53.99
Nz00 Keoo Sa (2.44) {734
5 5.00 48,99
Nago Keno S¢ (2.23) (6.99)
K s 5,48 48,45
Na00 Keoo Sg (2.34) (6.99)
5 5.00 44.99
N300 Kapo Sa4 (2.23) (6.70)
5.48 49,49
N3oo Kaoo Se (2.24) (7.03)
5 5.00 42,99
N300 Kapg Sg (2523) (6.55)
: s 5.00 47,49
N300 Kaso 54 {2.23) (6.83)
5.48 46,86
N300 Kaso S6 (2.34) (6.84)
¢ 5.00 50,48
Y300 Kas0 Sg (2.23) (7.10)
Canr Kypn S 5,48 45,40
K300 Kerm 5 {2.34) (6.74)
. . . 5.45 43.49
N300 Fepo o (2.32) (7.03)
5 5.48 44,46
Naoo Keop Sg {2.34) (6.66) *
ianm 5 5.00 39.49
Raoo Kaoo 54 (2.23) {6.28)
» 5 5,00 45,48
®a00 K300 56 (2.23) (6.74)
5,00 41,90
Na00 ¥300 S8 (2.23) (6.47)
Ra0n Kerp S
400 Kan0 54 5,48 43,38
o0 : {234) {6.58)
. 5.48 49,48
Fao0 Kas0 56 {2.34) (7,03)
] K 5 v 5.00 59,99
400 Fa50 Sg 3% ER
. K 5 5.00 <E,38
¥a00 600 54 (2023) (6.73)
K 5,00 49,49
Na00 Keao 6 (2023) (7703)
s K 5 5,48 51,49
Fa00 “600 S8 (2.34) (7.17)
sE1? (0.073) {0.208)
€D 4(0.05) N nsg
c1 532 31,14
(2.30) {5.58)
cz 5,32 35.53
(z.30) (5.96)
c3 s.48 39,63
{2.34) (6,29}
ca4 . 5,48 " 35,61
(2.34) {5.96)
SE2 3} , (0,042) . (0.120)
€D 2(0,05) Ksg (0,363)
N- Nitrogen (g/plant) K - Potassium{g/plant) S-split application
C - Control NS ~ Not significant
CD 1~ Critical difference for comparison of treatment cembinations
o 2-

Critical difference for comparison among different controls

Transformed values are given in brackets



o) Pinger lengzh at maturity

Mean values on fingsr length at maturitv ave.
furniuhud in Table 9,1(b) and 9,2(b), Analyses of Varlancc
data are pxes&atcdlin Nppendir 14 (b), Finger 1ongth |
wWas signgfinant&y influenced by nit;ogqn alone, N at 200 g
per plant produced fingexs which are significantly longer
than (27.66 ;é) theée produced under other two levels of N.

Interagtion of N and split application was found
te be statistically significant. Maximum finger length of
20,95 om was obtained vhen 200 g N was conbinsd with 4 split
applications. This combination wae significantly different
from all agther combinations of nitrogen and split applicaw
tion oxcept the combination with N st 400 ¢ and 8 split
applications. sAmong control treatments different levels
of split application failed to produce any significant

 ditfezence ancng thenzelves.

£) Finger girih at maturity

The observaticns on mean girth of fingers at maturity
irs furnished in Table 9.%(c) and 9.2(¢). The relatsd
analyses of variance of the date are given in Appendix IX(g).

None of the main effects znd interaction effects
were found to bs statistically significant with respsct to



Table 9,1(a) to {g). Length of bunches, finger characters and quality aspects

Main effects/ , 9-1{a) = 9.1(b) IO I CUE 9.7(e] RIRIEY 9.1(g)
Leng o nger inger nger ryweig arc .
Interactions bunch(em) length(cm) girth (cm) weight (gm) of finger(g) content of ggsrgogtgnt
; fingers{%) p

fruits(%)
Nooo 37.13 26.66 13,98 199,63 54,70 70,21 16.90
N3 35,37 25,80 14,16 205.08 - 59.66 74.55 L17.79
Ni00 34,86 26,44 14,09 204.89 60,43 71.49 16.59
Nsg 59 NSg NS s9 Nsq sg
KSOO 34,38 26,70 14,11 197.43 58,29 73.51 17.39
K450 36.81 26,56 14.12 205,20 58.46 69.03 17.03
Kgoo 36,17 26.64 14,00 206.97 58.94 73.79 16.87
NSg NSg NSg NS NSg NS9 NSg
S4 35.85 26,77 13.92 201.40 57.40 73.07 17.33
Se 35,88 26,41 14.17 203,57 59,12 73,07 16.78
58 35.64 26,37 14.17 204,63 58.27 25,66 17.18
N NS§ NSg NSg NSg NS§ NS3
set 0.846 0.344 0.117 3.322 1.563 1.498 0.278
€D(0,05) NSg 0.981 NSg NS3 4,455 NS§ 0.794
Nooo Koo 35.32 27.56 14,15 194,93 63.29 22,40 17.43
Nsoo-Kaso 39.20 27.68 14.28 204,34 58,70 66.84 16.55
N200‘K600 36.89 27,73 13.50 194,61 52,10 71.39 16.73
N300 KSOO 33.92 26,13 14,08 202,77 61.28 75.40 18,33
Nagg Kaso 35,49 25,95 14.08 202,55 58.61 71.03 17.91
Naao Keoo 36,20 25,33 14,33 208,92 69.10 77.23 17.13
Naoo Kaoo 33,41 26,40 14,09 194,60 60,30 72.72 16.41
Naoo Kaso 35,75 26 .06 14,09 202,70 58,09 69.20 16.62
N400 K600 34,92 26.87 14.91 217.38 62,90 72.51 16,75
NS¢ NSg NSg NSd NSg NSg NS
Nooo Sa 37.15 28.95 . 13,82 198,41 52,77 70.80 17,25
Naog S 37,36 27.21 14,05 198.63 54,80 67.05 17.10
Noog Sg 36,91 26.81 14,06 201.85 56,51 72.76 16.36
Napg S4 36.00 25,55 14,08 201.12 59.81 76,17 17.66
Nagg Se 35,58 25,98 14,36 205,76 58,79 75,11 17.28
Nago Sg 34,53 25,88 14,07 208.36 60,39 72,38 18.43
Nsoo Sa 34,40 25,81 13,85 204.62 59,63 72,24 17.08
Na00 S¢ 34,72 26,20 14.10 206,33 63.76 74,05 16.95
Naoo Sg 35,42 27,32 14,33 203.68 57,90 68.17 16.75
NSg NSg sg§ Nsg NSg NSg NS
Kago Sa4 33,52 126,68 13.84 199.43 57.94 77.08 17.83
K300 Se 37,45 26,48 14,12 206,95 59,97 70.24 17.16
Kago Sg 36,55 27.15 13.80 197.82 54,80 71.90 17,00
Koo Sa 35,31 26,25 14,10 191,09 56.96 74,52 17.00
K450 S6 35,80 26,73 14,33 207.93 59,42 68.13 16.79
Kaso Sg 34,52 26,41 14,09 211.70 60.97 73,57 16.55
Koo Sa 34,32 27,16 14,39 201.78 59.96 68.92 17,34
Keoo S¢ 35,18 26 .48 13,92 200.71 56,00 68.73 17.13
Keoo Sg 37.41 26,37 14,13 211.40 58.84 75.66 17.06
. NSg NSg NSg NSg NS§ NSg NS3
sg t 1,466 0,596 0.202 5,754 2,707 2,595 0.482
¢ (0,05) NSg 1.699 NSg NS NSg NSg N5g
N ~ Nitrogen (g/ plant) K - Potassium (g/plant) 5 ~ Split application

9 - significant ng- Not significant
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" Table 9.2(a) to (g). Length of bunches, finger characters and quality aspects at maturity

9.2(93

NS¢- Not significant
CD 1 = Critical difference for the comparison of treatment combinations
CD 2~ Critical difference for the comparison among different controls,

Treatment -  9.2(a) 9.2(b) 9.2(c) 9,2(d) 9.2(e) 9.2(f)
Combinations Length of Finger Finger girth Weight of Dryweight Starch TSS content
bunches length {cm? finger of finger content of of ripe
(cm) (em) (gm) (gm) finger (¥} fruit(%)
Noog Kagp Sa 33.62 30,00 13,77 197.65 49,42 79.32 17.50
“Nogp Kapo S¢ 34,62 25,95 13,90 189,30 53,50 64,47 18,00
N200 K300 S8 37.71 26,75 14,80 197.85 56,95 73.40 16,80
Nooo Kamg Sa 40,00 27.55 14.46 213.30 62,65 68.95 16,75
Nooo Kasp Sg 42,20 28.45 14,50 205,75 57.40 66,00 15,50
N200 K450 S8 35.40 27.05 13.90 250,00 56,05 65,57 16,40
NoooK goo S4 37.85 29.30 13,25 184.30 46,25 64,15 17.50
Nooo Keoo Sg 35.20 27,25 13,75 200,85 53,52 70,70 16,80
Nooo Keoo S8 37.62 26,65 13.50 198.70 56,55 79.32 16.90
Nago Kapg S4 34,50 25,05 13.75 195,25 59.65 74,25 19,00
N300 K300 SG 35,27 27.45 14,25 204,32 59.25 82,50 17.25
N300 K300 S8 32,00 25.90 14,20 208,75. b4,95 89,47 18,75
8300 Kas0 S4 34,75 26,50 14,25 201,75 60,25 73.43 17.50
N300 K450 56 36,60 25,90 14,50 216,75 60,37 66,25 17,75
N300 K450 58 35.12 25.45 13,50 192.15 55.10 73.42 18,50
Naoo Kgoo S4 38.75 25.10 14.25 206,37 59,55 80,85 16,50
Ra00 Keoo S¢ 34,87 24,60 14.35 196,21 56,75 76,60 16.85
N300 K600 SB 36,47 26.30 14,40 220,20 61.02 74,25 18,05
N400 K300 S4 32.45 25,00 14.09 205,40 64,75 T7.67 17.00
N4OO K300 56 36,05 25,35 14,15 179.65 58,15 76.60 15,75
Naoo K300 Sg 33,25 28.85 14,22 198,75 68,00 63.50 16.50
Naoo Kaso 5S4 37.62 25,40 13.65 205,81 57.02 68.35 17.25
Kaoo Kaso Sg 34,62 25,40 14,00 201,30 60,50 72,15 16,12
N400 K450 Sg 35,02 26,95 14,37 201,00 56,75 67.20 16,50
N400 K600 54 33,12 27.05 13,90 202,80 57.12 70,70 17.00
N400 K600 86 33,50 27,40 14,17 238,05 72,65 73.42 16.00
Nsoo Keoo Sg 38,15 26,17 14,50 211,30 58,95 73.42 17.25
SE 1t 2,539 1,032 0.3%1 9,967 4,690 4,495 0,836
CD 1(0.05) NS§ N5 N53 NS§ NS3 NS§ NS3
c1 34,02 25,35 14,00 197,43 60,12 73,77 18,03
c2 34,82 26,50 14,31 198,26 60,70 73.42 16,95
C3 36,88 26,35 i4,21 188,76 56,86 73.15 17.00
c 4 36,80 26,50 14,45 203,75 58,17 66,64 16,87
SE 2 t 1.466 0,596 - 0.202 5,754 2,707 2,595 0.482
CDh 2 NS3 N353 ~ NS3 NS§ Nsj NSG Ns%
N - Nitrogen (g/plant) K - Potassium (g/plant) 5- Split application C - Control



above character, Among control treatments, application of
nutrients in differsnt splits did not produce any significant
difference in the finger girth at maturity,

g) Finger weight at maturity

Dat& on the soan welght of fingers at maturity are
glven in Tables 9.,1(8) &nd 9.2(d). Anolyses of variance
of tha data are given in Appendix IX(d).

The results of analysis of the data ravealed that
nene of the main effects and Interaction eifects pradﬁcad
-gtatistically significunt zosponse an this character, in
treated us woll as in cpntrol plots,

h) Izy welght of fingers at ootusity

Mean values on this character are presented in
Tables 9.1{e) and 9.2{e). Analyses of variance of the data
are given in Appendix 1X(e),

I+ was obnervaod that N at 200 g per,piant produced
fingens wiath signifleantly lesser dry weight when compared
t0 othor tao levels of N. Petassium and split application
had no aignificent offect on the dry welght of fingers,
intpraetian-affeetu were also not found to be significant
on this character.



1) Staxsh contant of natupa dingexs

Tables S.4{f) and 9,2(f) presents the mason valuas
on tha stsreh content of mature fingers and Appondix IN(f)

prasunts the data on analyases of varianca of this characier,

Incividual effects and iuteraction effects wore
not found to be atatistically sipnificant on the storch
content of fingoers in treated plots and caontrol plots.

3) T35 conient of ripe fruits

Kean valuss on T35 content of ripe fruits are
fusnished in Tables $.1{g) and 9.2(¢g}. Analyses of variance
data are prasented An Appandix IX(g)e There was significant
response to differant dose of N on ?ﬁé-caﬂtcnt of Tipe
fruits. TS5 content af fruits significantly increassd when
300 g N per plant was applied, K0 and split npplisatiunl
did not iniluence the TSS content of frults significantly,
interaction effecis were also not found ¢o be significant
en this character.

Among contra) treatoents alsy difforent split applie
cations had not praduced any simniflcunt offect en the 7S§
content of ripe fruits, - '



Lconomics éf erop cultivation

The data on the economics of crop cultivaiion is
furnished in Table 10, The data revealed that there
vias marked difference in the net income obtalned fronm
treated end control plots. Treatment combination with
400 g nitrogen, 60 g rotossium ond 6 split applications
recorded the highest net income of B,41,109/w per ha
follo&eﬁ by treatzent combination with 400 g nitrogen,
600 ¢ potassium and 8 split applications, ylelding a
net incese of &,3%,084/« per ha.

Least value of net return was noted in control~d . .
wirich zogistorad ghe net proilt of B,11,504/» per ha,

tiighest value for the cost-benefit ratio (1.73)
was obtained in the ireatment combination H400 3600 56
vhile the lowest valus (1.20) was raconded by controled,



Table 10, Effect of different comblnatinns of I, K and 5plit applications
on the economics of cultivation ( per ha)

Cost of culti- Cost of ferti- .
vation excluding . lizers and Total Ygﬁld Total let %g”:}it
Treatment the cost of ferti  split appli- cost income  ipcome r.zi
combinations lizers and split cation charges hunches atio
application
charges (&,/ha) (Bs. /ha) (r,/ha) kg/ha &, /ha Bs. /ha
NZOO KSUO 54 40966 : 907§ 50041 244975 74625 24584 - 1,49
N200K300 56 40966 11275 52241 26425 79275 27034 1,51
Nogo K300 58 o 40966 13325 54291 26525, 79575 25284 1.46
N200 K450 S4 . 40966 9950 ‘50916 27700 83100 32184 1.62
N200 K450 56 40966 12000 52966 28750 86250 23284 1.63
Moao Kasg 58 40966 14050 55016 228575 85725 30709 1,95
Nooo K600 S4 40966 10700 51666 2737% 82125 30459° 1.58
N200 Keoo 56 40966 12750, 53716 28250 84750 31034 1.57
N200 K600 SB 40966 14800 ) 557€6 28200 84600 28134 1,52
Nagg Kago 54 40966 10375 51341 26100 78300 26959 1.52
Nan0 Kapo S6 40966 12425 53391 29000 87000 33609 1.62
s IS 2 =
N300 hEOO 58 40966 14475 55441 26100 78200 . 228%0 1,41
”300 Kamg 54 40066 11100 2066 7900 82500 20434 1.62
Nang-Kasg Se 40966 13150 54116 20375 £8125 27509 1.49
N3OO h450 58 40966 15200 56146 27875 813625 27459 1.04
NaooKeoo Sa 40966 11850 £2816 27125 81375 285%9 1.23
Nano Keoo 56 - 40966 . 13900 54166 20275 87425 » 32959 1.61
N2go Keoo 58 40966 12950 © 56916 23500 8500 28584 1.52
N400K300 S4 40066 11300 52466 24000 ??000 19534 1.37
N400 X300 Sé 40966 13550 54916 21375 73125 1R609 1,34
N400 K30 S8 40966 15600 - 36566 24725 74175 17609 1.31
N4001K450 Sy 40066 12250 53216 2e250 18750 25534 1,47
N400 Kaso S6 40966 14300 ‘ 55266 28625 15875 30609 1.55
N400 h450 S8 ﬁO??é 16350 ~2316 . 26450 a1375% 29059 1.5%
N400 K600 94 40060 14250 55716 20750 a9:=0 340234 1,61
N400 KEOO S6 ' 40966 15050 56016 32275 o7125 41109 1.73
N400 Keoo 58 40966 17100 58066 31050 93150 35084 1.60
C, 40966 7250 48046 |, 20275 60825 12779 1.26
02 40966 9300 50006 211%0 63450 . 13154 1.26
C, . 40966 11350 52146 22275 66825 14679 1,28
Cq4 40906 13400 . 54196 2175 65250 11054 1,20
Labour charges - Cost of fertilirars °
Man - R,28 per day . Urea = I5,2,12 per kg
Woman - K,26 per day Super phosphate = R,0,85 per kg

Muriate of potash~ [5,1.19 per kqg.



DISCUSSION



' - BISCUSSION

?Eesent roégmmepdatian of the fertilizer applicie
tian'toé ;ﬁandran' bananaa in Packages of practices.
(ﬂﬁbﬁ.' 1986) is to apply the presc¢ribed dose of fertilizers
(19631153300 g Hy P.0q and K0 por plant psr year respectis
vely) in 6 sglits fot the maximisation of bunch walght .
and grade of fruita. - Banena being 2 gross feeder,.
requires heavy manuring for its growth and fruiting., It
1s cstimated that an average cxrop of bensna ranoves 300 kg
My 80 kg P,0, 2nd 60D kg KO from a hectare of lamnd
(Vesraraghavan, 1972).

Several reports ars available indicatiﬁg the
groater requirsment of nitrogen and potassium for banenas,
Hence a zovision of the present recozmendation of nutrients

ia necessary for lsproving the banana production in the
Htate,

apart from the proper dosage of nutrients, the
schiedule of application of nutrients aleo play an important
role in the fmprovensnt of yleld in bananas. Hence in
this exparimant, higher doses of nitrogen amdd ﬁotassium
axe tried along with different levels of split applications
in order to find out the optisum dose and frequency of



application of nutrients in 'Nendren? hananas. The resulis

‘of the studles are discussed hersunder,

1+ Helght of pseudosteﬁ

From tha daota presented in Tables 2,1 and 2.2 it could
bo cbzexved that 200 g N per plani per year produced signie
ficantly taller plante duping 2nd, 3zd, 4th apd 5th month
aftor planting (Fige2e1)e Thereafter the offect of nitrogen
was not found to be 5ignific;nt on this character, Nitrogen
which accounts for the vegetaklve growth of the plent might
have been absoxbed and utiliszed wore by the plant during pre=
fléwer&ng stage of the crop. Veerannah ot al. (1976) veported
that nitrogen and potassium are sbsozbed more in pre-flowering
stages in lobusta banznas, Haximum pseudosten height was
. Teported Ly ihe application of 180 g N per plant per year
{Kohli ot al. (1976). Anjorin and Obigbesan (1983) reported
that higher icvnls of nitrogan (upis 400 ¢ per plant per
year) significantly reduced the licichi, glrth and weight
of pseudgsiam An Danands,

The effect of potassium was not found to be
signiflcant on the psewlostien haignhit during the anitire
psriod of growth of the ciup (Flge2.2). Reporis of Yang
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and Pao {1962} is also in eoanfiraity with the prezsnt
finding on ths effect of K9 on the pseudostem height
in bananas,

Split application markedly increased the plant
helght upte 2if%th month of plenting ,(Fig.2.3) which
indicatos the fagt that most of the vegetatlve grnwﬁh
of the erop has basen complated befors fifth month of
planting.

Sumservilie (1944), Veeraraghaven (1970),
Pillal ek g)s (1977) and Valssoza Mathsw {1980) alse
supported this aspect by pointinﬁ out the faet that the
fertilizer application should be completed before the
plant comas to veproduGtive periocds Incresse in psaudostem
height eof bananas due to split applicatiocn of nutrients
has been reported by Bhaktlkah and Khalidy (1962},
Naabiar 2% al.(1979), Rajssvan (158%).

| intevattion effects wers not found to be aignifie.

¢ant on the pseudontem height of bananas,

2e hLivaber of leaves preduced by the plant upto the time
of each fertilizer application

The anzlysis of the data on the number of leaves
produced by the plant at the tice of each fevtilizer ap:liem



cation (Tables 3,71 and 3.2) revealed thet application of
nitrogen &t the rate of 200 g per plant per yeoy signifis.
cantly incressed the numbexr of leaves produced by the
plant from second month after planting upto the fifth
manthe During this period a significant reduction in

the nusbsr of lewves predused was Obzerved with higher
lavels of nitrogane. From sixth month onwards the effect
of nitrmgaﬁ was not significant on this character, This
threws light on the faet ihet the vegetative ﬁrawth of

the ¢rop has bsen completsd before sixth manth of planting,
and hence the nitrogenous fertilizers, which aeccounts fer
the vegetative growth should be applied in optimum Guantie
ties Defore this periods Nitzogen, though eontributes cuch
towards the vacetative gruowth, ¢an cause deformities, when
given in excess guentities, In the prasent study the
redustion in the nuabar of leaves produced with hicher
levels of nitrogen, may e due to the excess supply of
nitrogen given to the plant, over and sbove 1ts requires
aent, romotive effect of npitrogen was obsorved on
pssudosten height, oirth and nusber of lsaves with 170.9
pitrogen pex plant per yeer (Arunachalan, 19723 Kohil at al.
1976) .



As in the casc of péeudusiealheighﬁg here also,
the effect of potagsium was not fqund to be significani
on the number of leaves produced- gt all the stages of
growth. Venkatesam gt al. (1969) also obtaincd nimilar
vesulis on the varisty *ﬁaxpaarachakarakeli' Findings
s Yang and Fae (1962}, Sheela (1982) are also in
39&&3&&3& wlih the zesults obtained in this study,

5p13% apnlloebion incroased the numbor of lvavss
veadvcetd Ly the plant from gecond month upto £4fth munth
after planting. Four split spplicetions prodused plants
with less aunbey of leaves in trsated plats while lesser
. nunber of leaves have been produged by twos splild aﬁplitau
tions 4n the saze of ¢ontrsis, Incresse 1n the cumbezr of
loaves produced wlth Ancreassd nmumber of split spplication
has heen yeportad by Battikah and Khalldy (1962}, Rajeevan
{1982, |

Intezaciion efiells werd 1wt found to be slgnificant
on %he numbax of leavas produced by the plunt during

ditferent noaths of fertilizer application.

3¢ Laaf srea

The lsaf aves of olanbs wers obsterved for thren months

fzom the esssond aonth of planting. Analysis of the data on




this character {Yables 4,9 and 4,2) showed that leaf area
was not sionificantly affectad by Jdifferent levels of
nitiogen and potassiue, Simllay responssswese observed by
Yang and Pao (1962), Shesla {(1982) with different levals

of K,0 tried, Leaf area was markedly increased by increased
number of &plit applications at fourth month of planting,
Luring the earlier perleds, ths quantity of nutrients
rsceived Ly the crop may be insdequate to produce leaves
with more lozf azea. Conﬁtadi@tary rasults were reported

in this aspect by the study conducted by Raj@cvan {1983)
which showed that leof area was not influenced signifieantly
by diffecent split applicotisns, liswever increase in leaf
area by split application of nuttients has baen reported by
Battikah and Khalidy (1962). |

4. Luacer of suckers ot flowering asnd harvast

From the results presented in Tabies 5;1{a). De2{a},
551(b} and 5.2(b); it could be sesn that N and KQ had
significant effect on the number of suck:i:s produced at
Tlowering, i &t 400 g per plont sigrificantly xeduced the
nuabier ©0f suckers produced. But higher lovels of KAl
produced wora puaber of gsuckcrs per plant, Gontradictory
t: the above result, none of the ain effects or interaction

effects influenced the total number of suckers produced at




harvaste Highest pate of sickering was reported with 330 g
N per plant per yesxr asnd lowest rate with zero g nitrogen
per plant par yesag, by Baruah and Mohan (7985), Effect of
K3 in enhancing sucker production was reported by
Jambulingam @t ale (1979). tHowever Vadivel (19576) obscrved
that sucker production was not influsnced by dlfferent
levels of K0, |

5. Number of lesves produced per plant upto the ties of
flewaring

Aesults of analysis ¢f the data prescnted in Tables
De{G) and He2(c; ravnalad that therﬂ was ne significant
diffevonce i the puabar of ziaves pxﬂductd per plont apto
tho tine of flowaring, e;ﬁha: due to irdividual offects of
nutrients or due to thelr intercetliosns, Twenily nlne leaves
were produced by most of éhé plont upts the time of flowere
ing in treatments as well as 2In contrel plots. From this
it is assumed that quantity of nutciants supplied and its
fzeyuency of application hed no influence on this charactor
‘ﬁhich is contyrolled physlologicsldly in bananas,

& lumber of days taken for firat sucker emergence,
flovwering and hazvest

Analyses of the data presented in Tables 6,7(h) and
Ge2i{b} pointed out that number ¢of days taken for firet




sucker emezgence is not affected by differcnt levels of
nitrogen, potassium and split applications. Slicht varise
tions found in the number of cays taken for first sucker
ezorgence in different treatwents may be duse %0 the slight
difference in age and size of suckers planted initially as
mother plants,

From the results presented in Tables 6,1(¢c) ond
Ge2(c) 1t could be observed thot N and K50 could . not maxkedly
influence the nuaber of days taken for shooting. Eventhough
the effect of nitrogen was not significant, the data showed
that higher levels of nitrogen incressed the time taken for
shooting compared to lawer levels of nitrogen. This may be
due %o the suprs optimal lsvels of nitrogen diverting carboe
hydrate into vegstatlve growth and lowering the levels of
other nutrients in the vegetative tissue (bBlack, 1968),
‘ Studies conducted by Valsamma Mathew (1986) also zhowed
similar results with zespect to tho effect of nitrogen on
the tize taken for shooting.

Plant which received eight split applications took
minimum nucber of days for flowering. The positive response
of s;lit application in hastening shooting has been reported
by Sharma (1984), Rajesven (1969).
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Time reuired for establishxent of plent and
differance in age and sizs of suckers would hava also
contributod to this facter,

Analysis of the data in the tables 6.1{ad) snd &.2(d)
showed that nitrogen &t 200 g per plant per yesr markedly
readuced the total nuabsz of days {aken for harvest, Time
taken for flewering was olso reduced by the lewsr levels
of nitrogen (200 gin). compared to the other two higher
levels of nitrogen. This may be one of the reasons for the
reduction in the total number of days taken for harvest
with lower levels of nitrogen (200 ¢ N}.

Potassius did not influonce the tize taken for
harvest significantly. As in the case of time tzken for
shooting, here also eight =plit application significantly
reduced the ftotal number of days taken for horvest of the
SXOPs

Yo TWelght of bunches at maturily

Data on the mean waight of bunches at maturity
{Tables 7,1 and 7.2} showed that bunch weipht was net
mafﬁoﬂly influencesd by cdifferent lavels ef nitrogen, Yield
of bunches slightly Sncraased with 300 g N per plent and
then i showsd a decrease when 400 g nitrogen per plant per
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year was applied (FAgede1). From the analysis of the data
on the vagetative characters, yleld snd yleld attributes,
it could be chserved thst nitrogen at the level of 200 g
per plant was effective in laproving iho charactors, such
as pseudosten height, numbax of leaves, sucker production,
finger length ete, In most of the studies the recommendze
tion of nitrogsn given was less than 200 g per plant per

_ year, for optimue production of bunches (Kohli gt al. 15763
Arunachalem, 19723 Ramaswami snd Muthukzishnan,1974bj
PAllat et gl. 1977). Honte in this study also insignificant
ze8ponse oi'nitragin may be dus to the excess quantity of
nitrogen supylied, Jﬁgi:da:‘g&,gl. (1963} reported that

: highar levels of nitmogen did not help to incresse yleld,
but help te improve gzaﬂo of fruits, In trials conducted
by.Lansenaggor and Smith (1986) with seven levels of N and
Koy beneficial of‘aat was found on yield with diffsrent
ievels of KaJe but nitrogen was found to produce mo ‘8ignte
ficant effect on yield, Raﬁ {1978) reported that banana
respond €0 httrogan.'but beyond a certain level, the benefits
ere not proportionals Excess nitrogen fertilizers beyond
optimum 1imit will be utilised for vegstative growth,

Significant positive influence on Lunch weight was
noticed with K0 at G20 g g psz Plant paer year, producing



maximun bunch weight of 11,64 kg, From table 7,3 1t is

clear that response of potassium on bunch welght is linear
and it could be presumed that optimua level of K,O probably
lies above the range covered in the experiment. Hence further
studies using higher doses of K~0 could be undertaken te
deternine the ocsnoﬁis dose of K,0e Increase in yleld due
to Ks0 application ﬁao Leen yeported by various workers
(Yang and Pao, 1962; Decunha and Fraga, 19633 Osbarne and
Hewitt,'19633 soxeau and Robln, 1972 Garcia at 3l., 1980;
Lahav ef al. 19893 Sheela 1932). The effect of split applie
cation was found to De atatistlcall& significant on the
bunch welght of banans. Six split applicatisns although
recorded marimum bunch welight of 11,2 kg, it wis not statise
tlcally different from © split sp:.licetions, which recorded
the buseh weight of 11.03 kg, Significant pesitivo response
of split application on yleld of banana has been raported

by many workers (Alexandrowitz, 195%§ Dugain, 19%9; lio, 19683
Leigh, 19693 Osborne and Howitt, 19637 Hazques and Monteiro,
1971; Lacovilhe, 19733 Shazms and Roy 19733 Hambiax et sl
19793 Gopimony 8t gl. 1979; obiefuns, 19343 CShatma, 19843
Hajesvan, 158%),

Sharma and oy (1973) repeorted that fertilizers did
not help to increase yield, if applied after 6 months of
clanting.



Evanthough the individual effect of H; on bunch
walght wag not significant, it could procduce significant
positive xesponse in combination with potassium, It is
also 3interesting to note thai highest lavels of U (N at
430 g per plant) when combined with highest lavel of K2
(K0 at 600 g per plant) produced bunches. with maximum
weight (12,02 kg) and thiz was significantly supaxior to
~othsz 8 coubinations of H and K,0 (Fige3.2)s Vagatative
charwcters, finger langth end such other chazacters ware
paninua with lowest level of N (200 g N) per plant, Uhile
highest level of N (400 g N) when combined with highest level
of K0 could produce rewsvkable improvement on ylield ef
bananase It ls isportant to nete that lowest yield was
recozdec when 400 g N was combined with 300 g X0 {lowest
level of K0)e Henve 2t is clear that H alons could not
produce yield improvemeni in bananas, hut 3 combinaztion of
N and K dn correct proportion is necessary for manipulating
the yield as zeported by several workers {Crouchor and
lsitchell, 1540; Summerville, 1944; Bhangoo et al. 1962)
Noxzis and Ayyar (1042) reporisd that plants vequize lairger
quantity ef K.0 and moderate quantity of nilzsgen for optimum
growth, Figueroa tSscobar (1962) abtained best results with
N and K,0 application in the ratio 112, Lin 9% gl. (1962)



and Melin (1970) also stressad the importance of cComblred
application of H and Ke Tha affect of nitrogen in presence
of phosphorus and potassium in increasing the nuaber of
bunches and fingers and enhancing the weight of bunches
has been reported by Sundar Singh {1972}, |

_Eventhough the comblned effzet of nitrogen, potash -
and 8plit application was not found o be significant, &
doss of 400 g Ny 600 g K0 combined with six split appli-
cation may be recomnended as the best treatment of the
experiment,

In control the diffsrent split ap;lications failed
to produce any significant difference among themselves,
This may be due te the inadequate guantity of nutrients
supplied to them, lHowever, all tha txeated plants out-yielded
thie control plants and hence it is evident that higher
doses of nutrients would Le necessary than the existing
reconzendsd dose, for Nendran bananas and this higher
dose when supplemented in six aplits can ioprove the yield
in Rendran ban;nas.

8, husber of hands per bunch

/
Analyses of the data in Tables 8,1(a) and 89.2(a)
showsd that nuzber of hands per bunch was not significently



influenced by different levels of N, K50 end split .
applications, Similar results were obtained with nitrogen
in a study conducted by Valsamma Liathew (1980)« Likewise
K20 aho pmducod smuar response on the numbor of hmdl
pex bunch in tho tsperimsm c:mductod by Vadivol. (1976}

| Langemgger nnd umith (1996).

in the present study lowest level af' ni.tmgin’ (200 ¢
N per plant) produced more number of hands while highut':.
level of potassium (600 'g‘étzﬂ per plani} produced moxe
number of hénds compared to the other two lowest levels
of potassiuvm, Increase in nusher of hands produced due €o
potash application was regorted by Yeng and Dao {1562) and
Ghengoo et al. (9962).

Sqmilar response of split application on nuaber of
hankis per bunch as seen in the present study was reported
earlier by Rajesvan (1985),

Pe Numbsr of fingars per bunch

Analysis of the data on the mean nuaber of fingers
per bunch (Tables 8,1(b) ar 8,2(b) revealad thet nitrogen
had m‘ai.ﬁniﬂcant influence on the nunber of fingers per
bunch at maturity., However, more number of fingors ware
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produced with 200 g N per plsnt, Valsamma liathew (1980)
alzo hod observed similar results with regard to this

characier,.

Higher levels of K.0 markedly incre.sed the number
of fingers per buichs K,0 at 600 q per plant produced an
average numbexr of 48,32 fingers. PFProduciion of rmore number
of fingers at highest level of K,0 might have contributed
towards the production of bunches with maXdmumn welight, when
K40 was applied at highest dose, Vijayaraghava Kumar (1581)
based on his statistical studies of thae Iinfluence of bioe
‘metrlc cheracters on yleld in bonana reported that number
of fingers is having the maxicum direct effect in culinary
varisties of banana, The direct influshce of number of
fingers on yield ioprovement oflﬁoﬁﬁrsﬁ'bananas has been
ropartid by Kurian et al, {1283} in a study conducted at
Banana Reseorch Statlon, Rannara. Deports by Jagirdar and
ansard (1960; and Sheela (1982) are alss in conformity with
the above results,

5plit application produced no significant influence
in the nuzber of finyers per bunch at maturity, It 4s alse
probaible that this character is influsnced more by the
guantity of fertilizers upto a certain level than the



tine of applicatian. Interaction effects weze not found
to be significant,

10, Length of bunches at maturity

Analyses of tha data in tables 9.9(a) and 9.2{a)
showed that differsnt levels of N, K0, eplit applications
and their interactions could not influence the length of
bunches at maturlity.

11 Fingor length at maturity

Analysis of the dats in Tabl.s‘9.1(b) and 9;2(b)
revealed that finger length wos significantly Increaszed
by ap;lication of N at 200 g per plant per year. Increase
in length of fruit by'tho apylication of N upto 170 g per
plant por year was reported by Ramaswami ard iluthukrishnan
(1973). iIn a trial conducted by Fernendez g% al. (1980)
nitrogen content 4n fruit pulp was found negatively corzelee
ted with fruit length and waight suggesting excessive
nitrogen nuirition. tlernandez g% s). (1981) observed that
beyand 150 g ﬂ par'plant no significant response could be
noticed in varlables like fruit length, girth, welght of
bunch etc. lain effect of K,0 and split application were
not found significint on the finger length at maturdty.



This response of K0 is in line with findings of Vadivel
(1976} and Sheela (1982). Rajeevan (1985) found no marked
response on finger length with differant levels of spiit
applicstions.

Intoraction of nitrogen and split sppliicaticn was
found significant,in increasing lengsh of fingors.
faximun fingor length of 28,05 &m was obtaincd when 200 g
nitzogen was applisd in 4 asplits, lence it is ohvious
that 2 reasonable dose of nitrogen, when applied in
difforent £ractions 16 efieotive xg%her than ff&qucnt
apglicazién in large quantities. then nit:a@an was applied
in aplits the length of fruits was increasad frowm 26,6 %o
€390 Cma

12, Ciyth of finger at patucity

~ From the results presented in Tables J.1(c) and 9.2(c)
it was obperved that none of the mrin effscts of interaction
effacts significantly Anflusnced the girth of fingers at
- maturdty. Girth of the frults were not affected significantly
by different levels of nitrogen os cbserved by Herpandez
2% ale (1981)e Similar offects wore obsorved with different
levels of K0 (Vadivel, 1978) and diffexant split applica=
tions (Rajeevan 1985)



13, Vieight of finger at maturity

Tables 9,1(d) and 9.2(cd) showad that weight of
fruits were not sicnificantly affected by different
levels of i and K.,O and split app-lications,

14, Dry welght and starch content of fingers at maturity

Mean valuas an‘theso chopacters are presented in
Tables Ge1(e), 9.2(@), 9e1(f) and 9.2.(f). litrogen at
200 g per plant pex yoor produced fingers with sicnificantly
lesser cry waights, while K,0 2nd split-applications had
no significant influence on this character. None of the
wain effocts of interzaction effects ware faund to influence
the starch content of fingers at maturity,

13, T35 gontent of ripe fzuits

Analyses of the data on Tables 9.1{95 and 9.2(g)
revealed that 753 cocntent was Ainfluenced by different
levels of nitrogen onlye TS5 content wos increawsd siznie
ficantly when S00 g N was applied, Thercafter a decrease in
155 content was obssived with increasing levels of altrogen
by “effoxd and Chandler (1970) in pinsapple end Valsamma
wathesw (1980) 1in *Falayankodan' beanonas. Ledium dose of
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nitrogen sipwed mpaximum percentage of T3S as reported

Ey Nijijar and Chand (19¢9) in tAnabeewshahi! grapes,

uality aspecte were not signifiicantly influenced
by different splid applications in '"Faloyankodan' vazietbly

of bananas (Hajaevan, 1985},
Leonomice of crop cultivation

The data on the economice of crop cultivalion({Takle 10)
Tovealed that treatment combination with 400 o nitrogen,
GO0 g potassium and & split applications was the nest
treatment which gave 3 not profit of 1,41,100/= por ha,
Sams nutzisnt conbination with B split applications rankoed
the second, eccording the net profit of 15.35,084/« per ha, |
The data clearly points out that sventhough the cost of
cultivatlon may be rafsed to a certain level by these
treatments, the retusns from the crop ig also enhanced

by these treatmoents in & propoztiocnate manner,

Whon the treatament combination with 400 g nitrogen
600 g potassiun and O split applicatlons was tried, yield
incresse of about 10,625 kg per hae wae noticed over the
presently zracomaended dose(CG,). ’
. Hence it could be ovideni that bighor dose of nutrients

than the presenily recommended Faelkage of practices dose

is pesded for “lendrant hanana and this quantity when applicd
in 6 splits cen moke romarkable yieold improvemsnt in this

CIop.



Thus 400 g nitrogen, €00 g potassium and 6
applications may be recemmoended as the ccononlc
for vivid improvement of “Wiendran' banena grown

iiice fallows,
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SUMMARY



SURMARY

An expsriment was conducted at the Instructional
farm, College of Agriculture, Vellayani from Hovember
1986 to lovember 1987 to find put a suitable manurial
saconmendation for YNendran'® bananas grown In rice fields
and to study the effect of spiit applicatlion on the
growth and yield of lendran bananas, under irrigated
condition in rice fallows. The tris)l was acﬁductcd as
3% + 4 factorial experiment, with two replications,
confounding NX®5 in replication I and N¢25? &n replie
gation 11, Three levels of nitgogen (200, 300 and 400 ¢
per plent psr year), threas lovels of potassiua (300,

480 end &00 g per plant per yesr) and thres split applie
cation (4, 6 and 8 splits) were tried in differsnt
combinations, A uniform dose of 100 g P2, per plant

per yoar was appliett to all the troated plots. There
were four controls in the experiment in which the fertie
1izer doze as per the recommendation of package of prace
tices (190 3 118 3 300 g, N, P 0pn, K0 per plant per year)
were applied in 2, #, 6 and 8 splits. The results of

the study are summarised below.



1. Height of pseudostem and total number of leaves
were more with lowest level of nitrogen (200 g N per
plant per year) from second month to f£ifth month of
planting. Thereafter the effect of nitrogen was not
significant, Effect of potassiun was not found sicnie
ficant at all stages of growth., G 3'8 split applicas

— —— ————

tions produced rilatively ‘taller plants.t Zut mere
: [/ .
number of leaves, wee pieducd &g 8 SpLE appbeations

2. Leaf area was affected by split applications
alone at 4th month of planting during which the leaf
are2 was increased by 6 and 8 split applications which
were found on par with each other.

3e Nitrogen and potassium alone influenced the total -
nunber of suckers at flowering, while this character
was not 1nf1u-nccdhby different split applications, The
two higher lavels of petassium produced more number of
lucktzi at flowering, but sucker preduction was reduced
with highest level of nitrogen appliodf The number of
suckoers produced at harvest remained unaltered with
different levels of nitrogen, potassius and different
split applications,




4,. Mo significant difforence was found in the
nunber of leaves produced upto the tims of flowering,
either due to individusl effects of nutrients, split
apiications or dus to thelr interaction =ffects.

S Nelthex the individual effacts of nitrogen,
potassium or split applications nor their interactions
wera significant en the nuaber of days iakon for .
sprouting of rhizoms ang first sucker emargence,

[ Split application alone produced significant
differences in the number of deys taken for shooting,
ﬁhiah was Teduced when nutrients were applled in eight
splits,

7«  Time taken for harvast woe signifiecantly reduced
when 200 g nitrogen was applied, though this was not at
all influsnced by different levels of potassium. This
ﬁtriﬁd vias shortened by application of nuzricnﬁs in
eight splits,

Be The response of pitrogen was not at all signi-
ficant in increseing the‘waight of bunches at maturity,
but the bunch weight showsd a significant linesr incroase
with different levels of potassium applied: Incroased




nuzber of split applications olso enhanced the bunch
woight at maturity, though the split application at .
hicher levels were found on par with each othexy

AY

De Interaction of nitrogen and potassiuvn was found
significant on the weight of bunches at maturity, with
400 g nitrogen,. combined with 600 g potassium producing
bunches having mazimun weight of 12.02 kg. Among the
treatment combinations 400 g nitzrogen ond 600 g potassium
applied In six splits was the best combination, svens
though the supsriority of this against the other treate
ments was not statistically significant. Number of
hands wore not slgnificently affegted by different levels
_ o£ nitrogen, potassium and split applicatzani o thei:
1ntoracﬁaonan

10. Potassium alone ¢ould produce significant
differences in the number of finger produced per bunch,
with 600 g K0 producing 49;32 fingers on an average
which was found en par w&th 4%0 g KZO prodncing 47.82
fingers on an average. ‘

11« Nelither the main offects of nzttégqn. potassiun
and split applications nor their interactions were
significant on the longth of bunches at maturity,.



12 In the case of finger length at maturity,
nitrogen alone had significant effect, recording
maxioum £inger length of 26,66 cm with 200 g 11,

per plant per yezr, Interaction of M % S was 21so
found significant, with 200 g N and 4 split applica-
“tions. producing, wmaximus finger length of 28,93 cm
at maturily,

13. Finger glrth and finger welght were not markedly
influenced by differsnt levals of nitrogen, potassium
- and different split applications,

14. Dry weight of fingers were affected sionificantly
by different levels of nitrogen alone, Lowost level of
nitrogen (200 g) significantly reduced the dry weight

of mature fingers.,

15, Differcnt levels of nitrogen, potassium and different
split applications did not influence the starch content

of mature flngers.

16, Nitzogen at 300 g per plan% per year increcased the
1SS content of rips tfruits, which was not affected by
different levals of potawsium and spiit applications,



7. Maxioum net profit of b, 41,109/~ per hectare
was obtained with the treatment = conbination having
4})0 g N, 600 ¢ K.D and 6 split applications, Cost
benefit ratio alsc showed maximum value (1.73) for
the absve treatment cambi.nation._
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APPENDICES



Weather data for the perlod from lisvember 1985 to
Novemoer 1936

Temperature {o.)

s , My Bita
mexioum  Mindour R it

9985 November 29,80 23,20 79400 443,80
Cecember 30,90 23420 . T7e56 110,60
1986 Januazy 32490 21,80 75400 21,60
February 32450 29,20 7600 86,00
- lareh 31,80 21,20 70e60 8460
Apeil 54,50 24,40 73,00 125,30
t1ay 33,74 23480 73,00 ' 432,00
June 31.18 22430 7600 £28430
Juiy 31.04 22,80 79,00 94440
August 30,430 22430 74,00 445,30
September: 30,30 23,40 74400 102,40
Dctober 30,80 22,69 74,00 80,20
November 30,63 24,30 74,00 483,40




Appendix I1

Abstract of analyses of variance tabls on mean height of pseudostan (at monthly
intervals from 2nd to 8th month of Planting)

Source | Y Heon sum of squaros

. ‘ =0g ) 4%h OLh oth tn geh
month manth aonth month month month month
~— E3 * S
Blocks & 255,17 1640 .57 504440 2651,80 857,20 605,80 464,60
Nitzogen(N) 2 474,95 282,06  4136,37 1632,08  1112,00 415,25  187.7%
Potassivm (K) 2  164.21 275.93 78487 26,25 242,00 SE8,E0 77175
3pllit applie ® ' & d @

cation {(3) 2 1069,57 1594,37  2205.87 1907.,00 24,25 267,75 175,25
Hox K 4 04,03 273,90 849,37 76,37 108,75 490,62 288,62
K xS 4 107,50 92,50 271,18 267487 293,50 0,87 64,62
X5 4 68,07 187.46 186457 457,50 279,75 208487  115.12
NKS 2 120.92 . 234,00 1109.52 $o00 649450 208,55 101,25
N®s® 2 2.29 24,2% 205,06 36,00 611.87 504,25 409,25
RS 2 100,80 202431 746,62 36,00 565,25 8650 150425
Ke2 52 2 485,71 593,78  763.25 657437 399,37 86,37 182,62
TVs © 1 165,13 63.62 3400 305,00 47,00 392,00  ATT.GD
4% 434,42 503,00 554 .44 £22.85% 444,03 250,00  181.26

ExTOT

# 54gnificant at 0,09 level

+ Gonfounded eifects

AR

T = Treatzend
C = Control




Appendix 1IX

Abstract of malyau of variance table for the nusber of leaves per plant at the time
of fertilizer application { from 1st to $th month of planting)

Mean sum of squares d
Source
ist Znd 3rd Ath Zth 6th 7th sth

wonth month month wonth month wonth zonth  month
Elocks &  0,0383  0,0706° 0,07%4  0.0781 0.04{;“ 0.0023 00,0021 0,0022
Nitrogen () 2  0,0359  0.1264°  0.1231"  0.0420"  0.0550°  0.0020 0.0003  0.0002
Potassium (K 20,0040  0.0164  0,0202  0.0920 0,0156  0.0029  0,0003  ©,0003
Split applie | " @ . .
cation (S) 2 0.0208  0.0023  0,0944 | 0,0778  0.,0502  0.,0040 00,0006  0,0096
N x K 4  0,0223  0.,0222  0,0123  0,1358  0,0119  0,0117  0,005%¢  0,00%9
A XS 4  0,0136  0,0002  ©0.,0086  0.,0107 00032  0,0083 0,004 Do 0041
XS 4  0,0298  0,0021 0.01384  0,0124  0.0119  0,0081 0.0062  0.0062
KxKzxS 8 00,0165  0.,0380  0.0183 0,011 0.012% 0.0078  0,0034  0,0034
HKS 2 0.0127  0.0361 00031 0.0023  0.0037  D.L068  0,003% 0.0031
fxest 2 0,0026  0.,0250  0,0278  0,0013  0.,0010  0.009% 0.0010  U.0010
NKS2 2  0.0040  0,0395  0,0057  0.,0025  C.0046  0.,0009  0,0015  0,001%
2ot 20,0465  0.0466  0.0366  0.0383  0.0391  0.0235  ©0,0081  0.0034
Tvs C 1 01300 0.0080 040233  0.,0921 00044 0.0000  0,0300  0.0244
Error 4% 0,0178 0,017 G.0200  0.0204 00003  0,0087  0.0063°  0.006%

gnificant at 0,05 level T = Treatasnt C « control

nfounded efifccts
Data are transformed using tho sguare root transformation.



Appendlx 1V

Abstract of anelyses of variance Table for Leaf arsa { at monthly intervols from 2nd
to 4th month of planting)

-

[iean SuUM ©F SGUAares.

Source af Tna Zonth 3Ta monLh #Th month
Blocks 5 118000 ‘ 892320 835942
Nitrogen (N) 2 53028 243760 436224
Potassium (K) 2 40700 219328 39232
Split appli- : ‘ »
cation (S) 2 86876 454752 1448128
Nox K 4 62654 50512 120448
KxS5s 4 30978 90656 54336
N XS . a4 5784 86768 745868
NXHK xS 8 19223 163244 250392
HKS 2 3776 9184 75976
neést 2 8350 ' 291616 £83958
HKS® 2 34136 13568 257246
nK2s2* 2 30630 | 338608 81403
Tvs G 1 2764 ‘ 126464 24064
Erzor a5 75956 266899 410258"

® sfgnificant at 0.05 level
+ Confounded effects

T =« Ixeatzent
G = Control



Appendiz VI {a) to (&)

Abatract of analysss of variance takle on number of days for sprouting of
rhizome, first sucker exergondte, flowering and harvest

Source af Bean sux of squares G

(a) B) (c) (@

to. of days 3 . .
;grr;gg:'&mg tfgéo‘hgag:ckmr‘ szgr ‘fng.og:;: zggr- gi:ﬁ:ﬁ
CERIGENOR ing
Blocks 5 0.0866 09322 0.5890 0.717%
NitTogen(n) 2 0e1362 047355 0.4334 141538"
Potassium (K) 2 00139 14,5959 0.0439" 0. 1572
5plit appli=- ' -
cation {S) 2 00433 05555 0. 624% 0.,%5737
N xK 4 0.0593 0.6733 0.072% 0.2451
K x5 4 0.5234 09465 0.1594 0,2287
HXx S 4 (3'.92\34 0.4137 0-0942 0,050%
Hxxxs a O.Qm ' D 5288 00,0708 0.,0538
HKS 2 0.0433 0.1000 0.0236 0.1728
MK2sT 2 00050 1,3608 0.0350 U.049%
NKS® 2 o013 0.50%8 001259 0,0625
N2t 2 0,049 09,1368 041198 0,090%
T vs G 1 0,0264 0.0673 1.1777 1.2167
Ewcor 4% 20613 007“9‘2 8.,1728 el 587
% Sionidicent ot 0,05 level T = Traaiment C = Control

+ Confoundad affccis
& Data are transformed using square root transformation.




Appendix vV (a) to {c}

Abstract of analyses of varisnce table for Humber of suckers at
flowering, Number of suckers at harvest and Nusber of leaves
at flowering

o Moan sum of SGUATes G -
Source ‘ df Y] e 5 . €3]
Roe 9f zuckers Noe OF Suchaers NHoe 0f feavas
at flowering at harvest 5t flowering
Blocks 5 0.,0105 040207 e Q042
titrogen (N) 2 002003 0.0997 0.0000
Potassiua () 2 0.1167° 0037 0,001
’gi’é}_gn“?g}” 2 0.,6701 0,0004 0.0098
Hx K &% 0.0624 900433 0.0059
KxS & 0,0299 0.01%% CeD040
Hx5S 4 0.0%112 0,0187 0.,0042
NXKZ%S5 8 0.0367 0.0236 0.0039
145 2 0,0422 0.0431 0,0023
ni2gt 2 - 040163 0.0108 0,0018
Nig2 2 040501 0.0871 0.0003
T 2 0.0881 040512 06,0113
Tvs & 1 00315 0. 0040 00,0083
Error 4% 0.0305 0,0322 0,054
& Sicnificant et G.0% level T =« Treatsent C = Control

+ Gonfounded effects
& Data are transformed using square reot transformation.



Appandix VII
Analysis of variance table on walght of bunches at

Maturity
. Source of 38 ' 1SS F
Blocks 8 1.9746 0,3949 0,7288
- Hitroges (N) 2 03154 0.1577 042911
Potassiua (K) 2 6,1928 BoODEA 14,9427
K~ linear (KL) 1 15,6680 . 15,9868 28,9180
K » Guadratie(Ka) 1 0.5250 6’.5525:} Ca$P389
SplAt applis *
cation  (S) 2 4,423 2,2119 £,0620
Nox K 49,3955 2,428 4,33%0°
K xS 4 0,008 0,0177 0,0326
Nxs 4 07114 0.1778 0,3282
Rukaxt &  3.0087 0,076 3.0664
HKS 2 044746 0,2373 0. 4379
s 20,0678 0,0329 040626
Ngs? 20,0454 0,0027 ©  0,0419
i 20,4208 1.2104 2,2340
. Tve G 1 03,8467 - 102.8467  t3.2671°
' Error A% 24,3823 0.5418 -
® Significant at G.0% level
+ Gonfounded efifacis

T » Tgeatment Ce= Contrtol,



Appendix VIII (a) and (b}

Abstract of analyses of variance tabla on Humber of hands
and nusbsr of Tingezs

i;ausét -_Jr__df ?;;n i 6?%:E?m;e : ;;) -
_1§a.12f hands | Hoe qf%ifnggrs
Blocks 5 0.0038 3,045
Nitzagen (i) 2. 0.0835 - - : q.a&&e
Fotassiue (K) 2 0,035 | 0.4517"
oyt Al 2 Ga0135 0,194
N aK 4 (e GO53 - Ge098Y
K x5 4 040185 0, 1068
Nx3 4 0.0134 0,0200
NAK RS 8 | DlCO46 . 0.0320
HKS 2 0.0008 00458
5™ 2 0,0061 0.0907
NKS? 2 0.0359 0,0992
Nx 252t 2 0.5067 - - . 045986
T ys © 1 0.0078 11,1965
Exzox 4% 0.0108 0.0673
* Signiflicent at J.05 loval T « Trestment
+ Confounded effects - G = Sontrol

© Data are transformed using squore root transformation.



Appendix IX {s) %o (g) {{rﬁw&w&@s
&bstract of onelysss of varlance table on length of buﬁchus and
quality aspescts of fingers at maturity

S M SR

.

WAAn Sum ©F SQUASES U

Source = Ltngth of Finger F'.lﬁ:cir miﬁm of () (£ - : B 73
butcnes  lemgih girih  finger i eidit Slah, o 19 coptent
~ e finger frult
Blocks s 1%.3¢ 1.80 &0 520,95 17.36 15,00 1.58
Nitrogen (N} 2 25.5¢ 19.98° 0,15 172,62 174,39°  89.® 6295"
Potassiua (K) 2 28,43 0,08  G.O7 | 463,75 .82 125,77  1.29
Split ap;lie ' '
cation (S) 2 0431 G843 035 4£9,12 13,21 17.42 1.47
Nz & &4 S92 ‘ 1‘(” 0.59 ‘14.56 60.15 Ded3 1.20
L A 14,99 1,08 0,27 204,62 49,10 UW7e76 0u15
NxS 4 2,60 5.63°  C.14 32,31 22,25 8%,25 1,96
HXK=z235 8 6061 : 56 0431 . 4&1;45 23,15 - 30,25 136
RKS 2 3.38 3,24 0,38 320462 19.97 4.3% 0,12
e i 2 2,24 1,70 0,43 16.93 13.21 47.96 2,78
NKs2 2 S 42 4,56 0,33 91,75 1,07 57.48 0.71
Tt 2 41,40 4,56 0,42  10174,%0 54,80 44,25 1.83
TysC 1 Codd 3.00 0.43 795.25" 8.98" 1.87" 0,23
Errer 42 12,85 2.43 0,24 198,71 43,95 4D.42 1.%9
® Signiflecant at 0,05 lsval T w~ Treatzent C « Contrel

+ Gonfeunded effeacts
@ Data are transformed using square root transfermation
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ABSTRAGT

An experiment was conducted at the College of
agriculture, Vellayani during 198687 to study the
effect of 3 levels each of nitrogen (200, 300 and
400 g per plant per year), potassium (200, 450 and
600 g psr élnnt per year) and thrae split applications
(4,6 and 8 aplits) on ths growth yleld and quality of
tHendran' grown in rice fallows, A nminimum dose of
100 g P,0, por plant par year was givan to all treat.
ments except the contiols.

The expeciment was laid out as 3° + 4 partdally
confounded factorial axperiment with two replications,
coniounding N&as in replication I and NK?SQ in replie
cation 11 respectively. Fertilizer dose as per paakn§n
of practices recommendation (190 3 415 3 300 g N: P, Ogs
K,0 per plant per year) was aspplied in 2, 4, 6 and @ |
splits to conitrol plante ( 4 controls).

The rssults bf the study revesled that height of
pseudosten and number of loaves were increased with
lowest level of nitrogen (200 g N)« Leaf area was
markedly influenced by split applicaticon aleone with
higher levels of split applications producing plents
having more leaf a%fp. during 4th month of planting.



Suckers produced ot {lowaring were more with higher lévels
of potassium while sucker prndustion was reduced with
higher levels of nitxogen. ‘ - ’ B

Time ﬁaken for flowsring and harvest was reduced
when the nutrients were applied in elight splits.

Ciiferent levels of nitrogen procuced insicnificant
reaponse to wedght of bunches at maturity. Bul bunch
weight showed 2 significant 1;&?5: increass with increase
in levals of potaseium, recording maximum Lunch weight
of 11.64 kg with 600 § K,O pes plents Lventhough the
individual effect of nitrogen was 1ot significant,
highest level of nitrogen (400 g N) when cozbined with
highest love) of potaseium (600 g K,0) recorded maxisum
bunch waiéht {12,02 kg) compared to other eight combinse
tions of N and Ke

among the cifferent levels of splits, six split
applicaticon of nutrients was found to produce beet result
with regard to weight of bunches at maturity., Similax
res;ponse was found with potassium and split application
of nutrients, in the case of nunber of fingers also.
Length of fingexrs was increased with 200 g N par plant,
ahile gizth and walght of fingers wore not markedly
affected by different levels of nitrcgen, potzssium and
split applications.



Doy weight of fingers was increased with the
highest lsvel of nitzogen (20O gy M), Fruit with the
xaximun TS5H percentage weré praduced yunder mediun
dose of nitrogen (300 g ).

ALl the Ctraatad plants euiyielded the control
plents and gave highar values of net ratum,

. Plants which received ihe ireatment combinatlon
with €00 g H and 500 g K,0 epplied in & splits, gave
maximum not profit (£.41,109/ pex hectazw) snd the
higheoi vatue for costebensfit zatio (1.75)e Leash
value of nat return(i, 11,054/« per hectars) ond cost
benefit ratlo (§.20) wore obtainsd shen $he dése & pes
e xaa&:mendaﬁzﬁn of the package of practices was applied
in & splite (S5, |



