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INTROLUCT ION

Banana is one of the moat important remuneretive
tropical fruit crops occupying 20 per cent of total area
under fruits in India., Kerala ranks firet in acrage
accounting for an aprea of sbout 51,420 hectares and &
production of 1.9 thousand tonnee (Farm Guide, 1987).
'Nendran' 4isg the most popular commercial variety of bamana
in the State covering nedrly 30 per cent of the totsl ares
under banana.

Though Kerala ronks £irst in area, the production
is much les: camparec to other States. Une among many
reasons is the lack of proper fertiiization. Being &
heavy feeder, banana requires asdequate anounts of
fertilizers for higher and satisfuctory yieids. It is
estimated thet an averuge crop removes about 300 kg R,

80 kg PZOS and 800 kg xzo from a hectare of land

(Veeraraghaven, 1972).

The fertiliger application in banana is closely
relataed to its develommental physiology. Optimm supply
of nutrients throughout the 4ifferent nhaser of growth
of the plant ultimately decides crop nroduction.

The eeveral experiments conducted in Indis and abroad



generally point out that the fertiligers hav> to be
apnliecd in full before the plant comas to reproductive
phase (Summervilie, 1944; Veerarsghavan, 1972; Pillai
at al.. 1977; Valganme Mathew/ 1580 and Sheeia, 1982).
Generslly vecommended practice 4s ¢o apoly the peguired
dose of fertilizers in eariy and late veg:ztutive phases.
The recomuendstion in the 8tate 48 also to apply the
fortiligers in equal split doses during the second and
fourth months after planting. However, there are several
farmers who resort to more than two split applications
especlally when 'Sendran' verieties are grown on
commercial scale. Advantages heve been reported by such
farmers especially on especific locations by splitting
fertilisers more than twvice.

Certain ctudiees conducted in Kerale Agricuitursl
University Gopimony gt al., 1979 HNemniar gt al., 1979
and Rajeavan, 1985) and also in othar Statee (Veerannah
at al., 1976 and Irizarry gt 3h., 1961) incicate that
there is some justiiication in applying fertilimers in

banana in moge split doses.

The present studies were taken mainiy to confizm
whether mogre spiit applicationsare remunerativa to tie

farmers. The stwiles were also ailmed st to srovide



possible explanations in cmse more split applicationg
have favourable response.

The specific objectivers of the study spve listed
below 5=

i) to £in¢é out the effect of gplit application
of fertilisers on flowering, yield and
quaiity of bunches

ii) to stuwiy the nutrient status Of piant: at
diffeprent staeges of th.
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REVIEW OF LITERATURE

A comprehensive review of banana nutrition hag
been made by Valsamma Mathew {(1980), Sheela (1982) and
Rajesvan (198%8), The presant review is therefore confined
to certoin relevant aspects connected with the present
study.

2.1. Relative importonce of nutrients

Manurial experiments 4in bananas conducted as
early as 1921 by Fawcett had revealed that nitrogen and
potassiua were rejuired in large amounts by banans, which
was further coniirmed by Baillon gk al. (1733). Croutcher
and Mitchell (1940) in their investigutions on the nitrogsn
needs of ‘'Gros Michel' banana observed that an increase
in yield could be secured only by the application of
nitrogen in soils which were rich in aveilsbie P,0 end K,0.

Rorris and Ayyar (1942) reported that plants
require large quantities of potagsiun, moferate quantitiase
of nitrogen and relatively little nhosrhorue for optimum
production. Summerville (1544) observed th:t for 'Dwerf
Cavendizh® banans grown on red basaltic roils of Queensland
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there war considerable response to nitrogen and potzssium
when applied together than wvhen these were applied
reparately. Apnlication of vhosnhorus to these rsoils had
no effact on growth.

Gandhi (1351) reported that in Poone region nitrogen
was found highly beneficial whereas addition of phosphorus
and potaseium nroduceé no additional yield. Simronds (1959)
stated that the time of shooting was always hastened by
nitrogen. secording to him there was an incrsase in bunch
waight with increase in added dose of nitrogan.

Investigations by Bhangoo gt alk. (1v62) in Honuuras
indicated significamt response to the aepplicetion of
phosphorus and potassium in conjunction with nitrogen
improving the average bunch weight of ‘Giant Cavendish'
banana. !ittle or no presvonse wag obtained from the use
of nitrogen 2lone, while phosphorus and potassium without
nitrogen had no effact on yleld.

Osborne an® Hewitt (1963) found no resnonse in
banan2 to the application of nphosphatic fertilizers. They
stressed the importance of potassium for higher production
in banana. Twyford (1967) found that the amount of
potassium was slways highest of the nutrients analysed in



plants, being between 2.2 &nd 4.6 times &s the content
of nitrogen and critical manuring could be done on

431314 ratio of N, P and xzo respectiveiy, wilch indicatsd
the greater inportunce Of potaseium and much iessar

reguiraaent of paocsphorus.

Turnar (1969) reported that banans requires high
amount of nitrogen and potzsgium ani low amount of
phosphorus. Ramaswamy and Muthukrishnen (1273) raported
that for maximising the yiald the quantity of nitrogen and
potassium required was more comparad to that of phosphorus.
Pillai ot 3l. (1977) prevealed that nitrogen =nd potassium
exert2d & significant positive influence on fruit mumber
arn bunch weight. The optimum dose of ¥ an” xzo
corres~onding to maximum yield of fruit was worksd out as

191 and 301 g per plaat pespectivaly.
2.2. Growth parameter: influenced by nutrient ieveis

Hitrogen &8 & plant food afiects growth anc
development of plants to & marked degree snd its role in
the plant life has been emphasiged by muny vorkers.
Croutcher and Mitchell (1940) obeerved that in banan: an
increase in yield could be secured only by the application
of nitrogen in soils which were rich in availab.e ons
an? K,0. In an experimant conducted on Musa gavandishii



by Sunmervilie (1944) revealed that application of
phos~horus 413 not bring about any effect on growth.
In the very early stages of growth significant increase

wes seen argsociated with the presence of zdded potash.

In manurial investigitions on banana ‘Martman’
variety conducted in West Bengal, bhan and Majumdar (1956)
found thest the plants cropped eariier when heavy
applications of nitrogen were empioyed. Venketesan gt #l.
(1.65) stuclied the effect of nitrog:n, phousphorus and
potassium in ‘Karpoora Chakkara Keld' benenc. 3HNitrogen
induced bettor growth but phosphorus cnd potassium had
little or no influenca. The affective leaf area incrocsed

with rising nutrient levelc especially of nitrogen.

Martin-Prev~l (1966) while working with ‘Dwart
Cavendish' found an earlinesa of the crop “ue to nitrogen
a"nlicstion, A sionificant nositive correlation between
potasaium concantration 4n the third leaf an? ctem
circumfarence and height wae establirhad by Ho (1369).
Pernandez and Garcia (1972) repjorted a positive correlation
between percentage of nitrogen in the £first «nc taird
leave: at flower differentiation and flowering. Ashokkumsyx
(1977) resortea that nitrogen promoted vegetative growth.
Singh gt al. (1277) observed that HPK vt tie rate of



150, 90, 170 g/plant gave the bast growth and induced

earlinece.

In a study condueted by Valsammas Mathew (1980) n
ra‘nfed 'Palayankodan’ increzced wegetativs vigour
of plants was indicated in taerms of height and girth of
peeudostenm, length of petiole, number of functional ieaves
and leaf area with increcsing levels of nitrogen. Another
trisi by sheela (1v82) with potassiui: on the sane Veriety
showed that oniy the plamt height was iigcreased by the
supply of potascium. The highest level Of potassium

induced early lmrvest of bunches.

Anjorin and Ubigbesan (1933) studied the infiuence
of nitrog=n fertiliger on the early growth and developuent
of plantein k. peredisiace. Nitrogen application upto
300 g/plant significantly increased plant height,
pseudostam girth, peeudostem weight and leaf weight. Highepy
nitrogon rates (400 g/plant) denresse’ zl)l these varometers.

Phosphorus requiremsent of banana was much less
thsn that of nitrogen and potaesium ag remort=d by Norris
and Ayyar (1942); Martin-Prevel (1964); Turner (1969):;
Jauhari gt al. (1.74) and Vadivel (1.76). But ohosphorus
helped to produecs heaithy rhigome and strong root system,



2.3. Bunch and fruit characters influenced by
nutrient levels

A positiva relation exists between the anplied
nutrients and yield renorted by many workers. Baillon
at al. (1933) obtained increzsed yield with nitrogen and
potash applicaetions in banana. Croutcher and Mitchell (1940)
observed increased yield due to the appiication of nitrogen
in the variety 'Gros Michel' under Jammican conditions.
bhan and Majundar (1556) reported better yieids due to
heavy nitrogen &pplication, but they olserved no response
to phosphorus amnl potaseiuwn. Hitrogen appiication
significently increcsed the number of hands and fingers.
Simionds (1959), Vankatesam gt al. (1965) and isrunachalam
at al. (1776) revorted increase in all the yield attributing
charactars and ultimotely the yvield due to the application

of nitrogen.

Oshorne and Hewitt (1963) pororted theo effmet of
sotaeh on finger length, bunch confirmity an” waight of
fruit, Jagirder «nd Ansari (1966) oboerved the effsct of
nitrogen, shosphorus and potassium on growth and productiom
of ‘'Cavandish' banana. They Ousarvad that plante
racelving N, P or K produced heavier fruit bunches than the
controls (no fertilizer). Bunch weight wes heaviest and

numier of fingare yreatest for plants raceiving pot«ssium



alone., Ho (1967) obtained yi=lds of more than 30 ¢/ha

by meintaining potasgium at $ per cent throughout the
period of growth and develomment. The highest yield and
the largest number of fingers per hand were obtained with
the above concentration of potassium. Ho (1970) reported
that yleld and gqueiity response to potas:ium was
substantial if nitrogen and phosphorus supply were adeguate.

Veerarughaven (19720 reported significunt increase
in number &énd welght of fruits in 'Nendrin® benans in
Kersls with 228 g N, 228 g P,0, and 456 g K0 per plant
per yasr. Remaswamy and Muthukrishnan (1973) studied
the effact of nitrogen on fruit development in 'Robusta’
banana and obtained best result with 170 ¢ N ver nlant
which increasad the length and girth of fruit at harvest.

Kohli at 2l. (1576) renmorted that 180 g N,
158 ¢ 9205 ari 186.7% g xzo ver plant/year was the best
fertilizer dose for 'Robugta' banans, giving maximum fruit
yield. Pil:iof gt @ai. (1977) studied the response of
‘Hendran' benane to Jdifferent leve.is of nitrogen,
phosphorus anc potassium and the results reveaicd that
nitrogen and potassiun exertet & significunt positive
infiuence on frult musber aixi bunch weight. The optimum
dore of N and Kzo correspoikiing to maximu yieid was worked
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out 2e 191 and 301 g per plant resvectively. Sinch gt al.
(1977) renortad that 150 g N, 90 g 9205 anéd 170 g x20/plant

gave the best yield for 'Basrai' banana of Uttar Pradech.

S4ngh gt ai. (1974) studied the effect of nitroyen
and potassium on physico-chemical charecters of ‘Robusts’
banand and revorted apsreclabie iaprovaemsnt ia frult
quaiities with potes:zium coambinstions. «ecorcing to
Vadivel and Shanmugheveiu (1974) increase in eveis of K0
gignificantliy increcged the reduclinyg, non-recucing and
totel sugars &8s wall as totcel soiubie =olids in the veriety
‘Robusta’. icldity vas decresased while sugar/acid ratio
was enhanced.

Gopimony gt al. (1979) etudied the effect of
top drescsing vith urea at flower initiation in 'Zanzider’
verioty of banpana, They found that an additiona! “ore of
S0C g urez in five aqual dores of 102 g sach {(one week
interv:l) Auring £ifth month of »lanting resulted in an
incresse in the bunch weight and number of £1igers oer
bunch. HNam.iar gt at. (1979) found that aitrogen and
potasgium in egual splite at 30 and 150 duys after pianting
recorded the maximum bunch weight. Vaisamne Matioew (1980)
in her stuulies on the effect of nitrogon nutritica on

rainfed 'Palayankcoen' found thet the oatiucum and econouig



levels of nitrogon were 204.6 and 96.0 g/ plant

recpactively.

Hernandez and Robiana (1981) studied the effect
of differmnt retes of nitrogen on the veriaty 'Giant
Cavandich' and ranorted that nitrogen increaced vyield,
haende and fruit number but 4id not affect fruit length,
diameter ant waeight. Best rate of nitrogen was 100 ¢g/piant/
ysar. In this soil with & high phwsphorus and potassium
contant, no significent difference was observed with or
without ¥K appiication. No significeat difference in

variabies were obtuined with retes of nitrogsn higher than

150 g/plant/yeur.

Sheela (1982) obtzined incressed yields with
increasing lavels of potassium and peported the optimum
lev:l of potussium for ‘Palayankodan'’ as 600 g/plant.
Bunch characters viz., length of bunch, number of hands,
weight of han®, mwmber of fingers, girth and weight of
fingers were significantly affected by levels of potagsium.
Total soiuble =0lids, total sugars, reducing rugars,
sugar/acid ratio and acidity were leneficially affected
with increasing levels of potagsium,

Chattopedhyey gt al. (1980) in *Cavendich' banana
found that nitrogen application increésec the total and
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reducing suger contents of the fruits, Turner and

Barkus (1982) observed that low X supply considersbly

reduced the bunch weight and various yield components in
banem. Rajeevan (1985) studied the effact of split
application of NPK fertiliser in the banant cv,'Ralayankodan',
According to him, among the vhysical ch.ricters of fruits,
only the puipypeael ratio (by weiyht) ciffered signiiicantiy
baetwesn the traatments. %The quaiity in terus oi chemical
charucters like toteli sugars and reducing sugars saowed

sdgnificent ciffervnces.
2.4. 8plit applicstion of fertilizers

Summerville (1944) cpined thet the time of
apnlicition of fertilizers 1is an important factor and for
batter resulte the fertilisers are to be annliaed during e
early =zteages of growth, Leter Alexendrowitsz (1955) remarked
that the fertilizer: are to be anpliad in snlits,

again {(1952) studied the efiect of spplication
of amwonium sulphats at oue or two tons/he  in 2-12
instalments ser yesr to an already acic banana soil. iHe
reported tost fracticami epplicatioun of nitrogon was more

Leneficisl than fraguent appilcation in ilarge quentities.
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Many workers later recomnended split apolication
of fertiligers for obtaining hicher yvields in hanama.
Osborne and Hewitt (1963) recorded higheet yield 4n
rainfed banana when nitrogen waes annlied in three gnlite
in a year., According to Ho (1967) best recultc were
obtained in Taiwan when nitrogen wes appiiec in £five spiitcs
evenly diztgibuted over the year ¢nd phousphorus in two splits
and potassium in three splits eariy in tihe sesson as

conpared with re.ctively late heeVy apgiications.

eigh (1969) suggected appliccetion oi fertili.ers
in three split Cuse: at & totcl rates of 560 ky N, 244 kg,
9205 and 672 kg KZO/hn. Marques and Monteiro (1271)
recomrtended zt least 200 kg N, 50-150 kg P 0, anc 100-600 kg
xzolha applied in three to four applicctions in Hosambique
as minerzl fertiligers or compost. Shanmugum and
Velsyutham (1972) rerorted that K could he ammlied in three
eplit doser viz., 1st, 3prd, 5th monthe after ~lanting along
with N 4n Temil Radu. They orined thit fertilizars 414
not help to fncrezse the yield if anpited after the 6th

month.
Veercraghesvin (1972) recommended 228 g N,
228 g ons anvi 456 ¢ Kzo for 'Rendren'® bansns per year

during the secont and fourth month aftar plunting in two
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equal gplit doses. For 'Palsyankodan' veriet;, a dose

of 160-.200 g N, 160-200 g PZOS and 320-400 KZO/plant vas
recom:ended to be applied as above (KaU, 1936).,

Gopimony at al, (1979) recommended aprlication of an
adcitional foee of 500 g urea in five equal split doses

at one week intorvsl “uring Sth month of »lantine for
obtzining higher yielde. In Asgam three =nlit apnlications
of 900 ko M, 480 kg ons and 480 ko KZO/ha was given for

‘warf Cevendish' (Shaxme and Roy, 1973).

Veerannah gt al. (1¥76) studie¢ the nutrient
upt.ke in *Poovin' snd 'Robust:' varieties. They reoortod
that nitrogen anu potcg: ium werle aboorieu aore in tie
pre-floweriny stuge in ‘Robusta‘’, However, timre was &
continuous and stewuy Uptake of aitrogen «nd potassium
and gquantities wepr: aimost equal before amxi after flowering
in ‘Poowan'. In another study application of nitrxrogen
and potas:ium in equai zplits 30, 60 and 150 d:zys after
planting nroduced maximum bunch weight (Nambiar gt al., 1979).

Obiefuna (1:W) stuiled the effect of not:is=ium
apnlicaticn “Auring flor:l initiation sticger, Six levels
of X (100 to 600 g/plant) as muriste of »~otzsh (Zero K

control) were ap»nliaF to nlantain.at growth stages
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ranging £rom 15th to the 22nd leaf cppearence. All
plantsineg given potassium procuced better ylaids.

The optimum dose was 300 g K per plant, and when applied
at about 19/20 laaf stage (¢ to 5 months after planting)
significantly incressed the bunch weight, nunber of
marketable fingers and finger weight »ar plant over control.
Potassium amnlicstions later than the 20th leaf stage
(£iv- monthe aftar planting) 444 not "rofuce furtler
increace with bunches deweloped., HRigh yield of nlantains
assoclated with heavy potasgium apnlicationg two to three
rmonths after planting could als0 be achieved by timely
application of smallier Qquantities of potascium at the
19/30th leaf st.ges when it required most for fiorai

initiation.

Rejeevan (1985) reported thet by csuitubly splitting
reconsended dose of fertilizers aione couds lusrove the
vield by 17 pe=r cent in *Paleyenkodan' vuariety of banana.
Based on trial conducted at Banena Reseurch station, Kannara,
it has been sugie ted that for 'Nendran' appiving the
fortilizers in ¢ix split dores will be benaficial to timprove
the finger sige und bunch welight (KAU, 1996).

2.5. Nutrient lavels in leaf tirnsue

Leaf analyeisg technique &n benana war: first
originated by Hewitt (1955). He adopnted the third leaf as



the stendard for sampling since it had the highest
concentration of nutrients., The eriticzl level of nutrients
reported by him were 2,6 ner cent N, 0.45 per cent ons

and 3.30 per cent K,0. Boland (1¢60) found the middle
lamina halves of the second l=af before shooting as the
bart for sampling. He renorted that the ontimum levels of
nutrients in the leaf before chooting were the best for
sampling. He found thkt the optinmum levels of nutrients

in the lecf were 2.8 to 3.0 er cent N, 0.40 to 0.55 per cent
ons and 3.8 to 4,0 per cent KZO' murray; (1960) working

in Trinidad with ‘Dwarf cuvendish' bsnans coniirmed the
cholice of third locf as patisfactory, partic.lerly for
nitrogen, phosphorus end potassium determinctions. The
critical levels reported by him were 2,60, 0.45 and 3.30

ner cont N, 2,0, and K_0 reépectively.

275 a

Twyford and Coulter (1964) found the adequacy
lavels of N, 9205 and xzo were 2,90, 7.29 to 0.48 an?
3.80 ner cent respactively. Investigations 4in Ieramel by
Lahavy (1972) »roved that for determinating the K levels
in banant the stalk of the 7th leaf is the nost anpprooriate
part of the plant to semple. Sundersingh (1372) reported
that loaf nutrient coatent Of 3,13 per cent N, 0.44 .er cent

p2°5 and 3,89 per cent K20 in the £1ifth month and
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3,37 per cent N, 0.51 per cent ons and 4,36 ver cent
xzo in the seventh month were the optimum for the variety

‘Robusta’.

Rameswany ond kuthukcisinan (1974 b) reported
that nitrogen in certedn levels were effective in maximising
the production in banans and a criticul leveis of leaf
nitrogen per cent was roved to be an optimum level,
Soll apnlicetions of 150 g N per plamt wa:s fixed as critical
level for maximising the yield and beyond that level
production wes decrearsed. Arunzchalam gt gl. (1376)
renorted the adecurcy level of leaf nutrient as 31,18 to
3,43 ner c=nt M, 0.46 to 0.%54 por c~nt ?505. 3.76 to 3.76
rer cant xzﬁ for clones '‘Iwarf Cavantish', 'Glant Cavendish!®,
'Roburta’ and ‘Lacatan'. Promotive effacts ware noted for

plant and bunch char-cters to the lcvzl of 170 g ver plant.

Vacivel (1u76) reported that at shooting, ieaf
concentraticn of mejor nutrients was ascesse. &8 1.72 to
2.30 per cent N, 0.17 to 0.32 per cent 9205 and 4.00 to
4.50 ver cant K20 in 'Robusta’. sAshokkumur (1577) observed
that leasf concentration of nutrients et shooting in
tRobusta ' ranged fram 0.98 to 2.66 oar cent N, from O.ll to
0.37 ver cent PO, &axi fram 3.60 to 5,00 2sr cent xzo

a5
rasnactively.
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Ramirez at al. (1978) sampled the £irst and
third leaves of 'Dwarf Cavendish' banana plants for two
years at varicus timee from before flowering until fruit
formation. All samnles contained less then 2,60 Der cent
H. Levals of phosphorus were oftan lower in the third
leaf than the first leaf and occasicnally below 0.19 per cent.
K levals tended to be higher in the f£irst than the third
leaf &nd vere generslly high ranging from 5.09 per cent
in the third leaf at flower bud formetion to 8,00 per cent
in the f£irst lieaf vefore flowering.

Guijarro gt aid. (1980) compared iive sampiing
methods in order to decrease tha sample volume required for
banana leaf anaslysis. A 10 cm transverse band from the
midile of the lecaf blede wax recom.ended. It had similarx
N, P, K, Ca and Hg contants to the middle third of the
leaf used in traditional analysis. According to
Valsamma Mathew (1980) the nutrient status of the ‘'third
le:f' at rhooting ranged from 1,33 to 2.08 ner cent for N,
from 0.14 to 0.17 ner cent for P and® 2,05 to 2.76 per cent

for ¥,
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MATERIATS AND METHODS

The pregent investigations were carried out to
study the effect of split application of fertilizers on
growth, flowering, yield and quality of bunches in banépa
var. ‘Hendran' under irrigated comiitions. The experiment
was conducted in the Lapartment of Pomoiogy & Floricuiture
and Landscaping, Coliiege of Horticuiture, Velienikkargs,
during the pariod 1985-'dé.

Soil

The soil of the experimental &rea was well dreined
acidic and lateritic clayloam. The chemical characteristies
of the soll are presented in Table 1.

Veather date

The detaile of the meteorological observations
for the cropoing season taken in the nearby Agromet
Observatory are given 4in Appendix I. 7The daily maximum
temperature during cropping period ranged from 29.4 to
36.2° and minimum from 23.1 to 25.2%. 1ne reistive
humidity wes f£rom 54 to 84 per cent. During ths month of
planting (Octobexr, 1985) there was heavy rainfall (377.1 m)



Table 1.
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Chemical char<cteristics of the soil

Constituents

contant in
the solli
t)

anslyticel method used

Total nitrogen

Aweilable phosphorus

Avesilable potassium

0.140 Microkjelédahl (Jzckson, 1958)

0.002 In Bray-lI extract)y
Chlorostamous reduced
molybdophosphoric blue colour
mathod (Fackaon, 1959)

0.012 In IN neutral ammonium
acetate extracty flame

photometric (Jackson, 1958)

pH 4.55 1: 2.5 8oil water ratio;
using a pH meter

E.C. (Bjectylalconcuctivity 0.07 13 2.5 Boii water ratiop

millimhos/cm) using electrical conuuctivity

bridge




which helped the early establighment of the crop.
Rainfall was almost nil during the month of January and
February, the pre-shooting »neriod of the cron. The crop
vwars igrigated twice per week from Decamber to May.

The total rainfall obtained after shooting to hagvast
\Aprili-July) was heavy (1183.3 mm) &nd maximum rainfall
was obtainad during the month of June 1336 (66%.9 mu).

Planting and management practices

buckers of uniform sise and ege (3 months oid)
vere selectad and pseudostems were cut buck retaining
1525 cm from the corm. The rhizomes were further
selected and those having 2.00 to 2,50 kg weight vere
geiected for experimental planting. The suckers were
spmeoared with cowdung solution and ash and dried in partial
shade for & wesk 2nd stored in shade upto 15 dayr before
planting.

The £ield was cleared, vloughed and levalled

and pits of 50 cm’

wey during the end of September. Suckerc were planted

weore dug &t a spacing of 2 m on either



on October 4th, 1985. A bagal application of 10 kg

green leaves waes dons at planting. Twenty five g of
thimet granules was also 2pnlied into the pites hefore
planting as 2 prophylatic mecsure againet rhisome weevil.
One month after planting 10 kg farm yard maoure was also
incorperated inte the pits. Uniform culturel opsrations
and crop menageisent wepre adoptad during the cropping
period. The crop wes irrigated from i.ecomber to May twice

per vesk.
Bxperimental design and lay out

The axperiment was laid out ia randomised blocks
with nine troatments and three replicstions. In each
nlot there wers four rows and each row contained four
plamtsz., Out of tot=l rixteen nlante in a plot, the contrel
four nlants comprised the observation plants and all
remaining nlants were kent ar border vlants.

Treatments

The threa “1fferent doser: of fertilizers selected
veres furniched below.
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u 0, X,0 g/plant/veav

190 118 300 {(as per KaU Package of
Practices)

240 140 380

300 140 450

The fertilizers were applied in thrwe splits as
given below.

2 Splite (1) 2 monthe after planting
(11) 4 monthe after planting

3 Spiits (1) 2 months after planting
(14) 4 months after planting
(144) 6 months after planting

¢ Splite (1) 2 months after planting
(14) 4 months after planting

(111) 6 months after planting

(4v) 8 months after planting

(pftex flower emargance)

The detuils of the treatments ars furnished hereunder.

190 ¥ ¢ 118 ons s 300 xzo g/plant/year

2 Splits - Tl

3 Splitr - 'fz

4 Splits - 'I‘s
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240 N : 140 pzos s 360 !20 g/plant/year

3 Splite - T5
4 Eplits - ’I‘e

300 N : 140 P205 s 450 K0 @/ plant/year

2 spidts - 4,
3 spiits - g4
4 Splits - T,

The mutrient: nitrogen, phospnorus and potassium
ware supnliied in the forms of urea {46.0 sar cent N),
suverphoanhate (16,0 per c-nt BiJand ruricte of potssh
(60.0 per cent KJ) resmectively.

Observations

3.1 Morohological charactare

Mhrervetionr on various morrhological characters
vers recorded from two moanthe after planting to ghooting
at two months interval sdonting the meothod suggestad by
Yang and Pao (1962).



3.1.1 Plant charecters
3.1,1.1 Height of the pseudostem

The height of the pseudosten wa: measured from
the bage of the pseudostem to the axii of the youngest
leaf and recorded in com.

3.1.1.2 Girth of the pseundostem

Girth of the psewioste was abusured at 20 cm

from ths ground level and expressed in cm,

3.1.1.3 Number of leeves per plant

Folly opened, functiomal lecaves present &t each

observztion wers counted.

3.1.1,4 Petiole lencth

‘angth of the vetiole va: meatursd from the point

of attachment to the pseudostam to the bapge Of the lemina.
3.1.1.5 Length of lamina

Length of lamine was measured from it: Lase to
the tip «nd exjressad in m.
Jeleied® Wwiath of lamine

Lamine width was measured at tihe broadest point
in the middle region and expressed in m.
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3elele? ieaf area per ph&

The leaf ared of each functional leaf was
calculated as adoptad by Rajeeven gt al. (1984)
{Leaf srea = Length x breadth x 0,825) and expressed in nz.

The number of days teksn from nlanting to shooting
and shooting to harvest was recorded, From these, the
total duration frowm planting to harvest was computed.

3.1.1.9 Sucker rroduction

The nunver Of suckers per pilant wvas recorded as
and when they were produced. Suckers were not aliowed to
grow until shooting. aftax the emergeince 0f the infiorescences
one sucker per plant was pretained.

3.1¢2 Bunch characters

The bunches were harvested from experimental
plants when they weres fully mature ms indiczted by the
disapresr:nce of angles, that 4ig "round full* (Eim-onds,
1959). The following observations were made on the bunches

harverted from the treatment plamts.



3.1,2.1 veight of the bunch

wWeight of the bunch including the portion of the
peduncle (exposed outside the plant) was racorded in kg.

3.1.2.2 z&m}th of the bunch

Length of the bunch was measured from the point
of attachment of £irst hand to that of last hand and

expressed in cm.
3.1e4.3 Bunmber of hands and iingers per bunch

The total number of hinds er bunch andi tie totul

number of fingers in each bunch wereg recorued.

3.1.2.4 Mean waight of hand

velight of each hand on 8 bunch wvas recorded and

the mean velue was calculated.
3.1.2.5 Me2n weight of f£inger

The pdddle fruit in the top row of the second
hand (from the base of the bunch) war selected ar the
repressentative finger (Gottreich gf al. 1964) for finding
out the me:n weight, Jirth and length of finger. The weight
of this representative finger was recorded as the mean



weight of finger as adopted by Valsammz Mathew (1980);
Sheelz (1982) and Rajeevan (198%),

3.1,2.6 Girth and length of finger

Girth of finger was mezrured at the mid portion znd
the length from the point of attachment to the tip using a fine
thread and ccale.

3.2 Studies on the nutrient status of plamts

In order to assess the nutrient stetus of the plants
under different troatments, the leaf anaiysis techniqua as
adopted by Hewitt (1955) was followed. Leaf samples wer:
collected at early vegetative phase (2 months after jianting),
late veget-tive phase (4 months after plantingl), at chooting
{7 months after planting) and at harxvest (10 months after planting).

The cross sections of 2.9 om inciuding both lemina and
midrid from the middle portion of the third leaf ware teken for
chemiczl analysis. The samvles were antlyzed for N, » and K,

3.3 Chemicel analysis
3.3.1 Plant parts
3.3.1.,1 HNicrogen

Nitrogen content ©f the plant sample was estimoted
by microkjeidahl digestion - distilistion method (A.0Q.a.C.,
1960) .



3.3.1.2 Phosphorus

One g of the ground sample wvag digented in 15 ml
of a mixture of concentrated nitpic acid: perchloric acid
in the proportion of 2:1 and the volums made upto 100 ml
with digtil.ied water and £iltered. Phosphorus in an
aliquot of this extract was determined colorimetrically
using vanadomolybdophosphoric yellow colour method
Wackeon, 1958).

3.3.1.3 Potussium

Potassiwu in an aliguot of tiw diacic extruct of
the sampla vas determined using a flame photometar
(Jackson, 1958).

3.3.2 Qualitative anzlysis of fruits

The fruits collected from well rine bunches were
used for gquality analysis. The middle fruit in the top
row of the second hand was selected as the representative
sample. Famples wepe taken from each fruit from three
portion viz., top, middle and bottom and thase sampler were
then pooled and mecerated in werging blender. TIriplicate
sanples from these wore used for amalysis of different

constituems a: deteiled below.
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3.3.2.1 Totucl soluble solids

Totz1l soluble solide wers found out by a pocket
refractometer &¢nd were expressed as nercentage,

3.3.2.2 Acidity

Ten g of the macerateld sample ves mixed with
éistilied vater and made upto & known voiuua. An aliquot
of the £iltered solution was titratad against Q.1 N
sodium hydroxide using phenolphthalein &s iniicator.

The acidity was expressec a3 percuntaye of citric aecid

U&.O-&.C.. 1966,;
343423 Reducing sugars

The reducing sugars of the sauple were determined
as per the mathod described by A.0.A.C. {1760) and as
adoptad by Valsamme Mathew (1980), Shaela (1982) and

Ra jeevan (1985).

To a known quantity of macerated pulp, a small
quantity of dietilled water was added.The =olution after
thorough mixing was clarified vith neutr:l lead acetate
and delsaded with sodium oxalate 2nd made upto a known
volume. The solution was titprated against & mixture of

Fehling's & and B soiutions using sethyiene diue as



indicator. The content of reducing sugares war exmressed
as percentage.

3.3.2.4 Total sugars

Tot:l sugars vere determined as per the method
described by A.0.A,C, (1960). Five ml of concentrated
hydrochloric acid was added to & known voiuve of clarified
solution and the contant was kept overnight. The solution
was thean neutr:slised by adding socdium hydroxide and
titretaed agsinst & mixture of Pehling's A and B soiutions.

3.3.2.5 HNHon-reducing sugers

This was computed by working out the difference
between the tot:l and reducing sugars.

3.3.2.6 SBuger/acid retio

Thie wvae arrived by dividing the tot:l sugars with
titratable acidity and thie was reckoned as a measure of

frult gquality.
3.4 Btatisticul anclysis

The date cbtained in the study wers subjected to
statisticcl analysis by appiying the tuciniqua of analysis
of varience for rendwmised block design: (Panse and
Sukhatme, 1985).
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RES WAL

The results of the present investigstion on the
effect of aplit application of fertilizers on growth
parametars, bunch chayacters, fruit quality and nutrient
congentration in leaf tissue of ‘Nendran' banana are

presented below.

4,1 GCrowth mrameters
4,1.1 BHaight of the pseudostem

Data on mean Nheight of plant: at the three phises
of growth viz., early vegetative phase, late vegatative
phase and at shooting age presented in Table 2.

In all the three stage:, the treatments did not
show any significent difference on the mean height of plants.

4,i,2 Girth of the pseudostem

The results (Table 3) showed that there was no
significant dAifferonce batwean treatments in the girth of
pseudostem at different stages Of growth.



Tabhle 2. Effect of split application of NPK on plant
height at different stages of growth
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Plant height (cm)

Treatment
gvzggatlvc :::téun 4t shooting
phase phase
T, 48.42 143.75 299.58
T, 50.14 147 .42 301.67
Ty 51.45 153.50 310.42
Te 50.50 143.17 295.25
!‘5 $0.58 145.2% 303.7%
Te 51,33 148,92 307.92
Ty 48.44 135.67 285.53
To 49.42 143,08 294,88
To 48,17 144.22 305.58
co (0,0%) RS NS NS
SBm 2.36 4.62 6.64




Table 3. EBffect of split applicetion of NPK on girth
of peseuvdosten at different stages of growth

Plant girth (om)

Treatment

:::iz;tlv‘ ::;;tativa At shooting

phase phase
Ty 18.37 40.31 63,00
T, 17.92 39.54 62.79
1‘3 i8.42 33.54 6l.42
!" 18,33 36.54 64,423
Tq 18,33 36.75 63.33
Te 18.50 37.08 62.16
Ty 16.92 33.87 64.38
Ty 17.92 36,16 64.17
Ty 18,00 37.50 62.44
@ (0.05) N8 NS Ne
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4.1.3 Number of functional leaves

Data on the mecn mmber of functional leaves
paer plant in the different treatments at various stages of
growth are presentod 4in Table 4. Plants under different
treatments did not show any significant cifiercige &t
various stages of growth.

4,1.4 Length of petiole

Data on petiole length under differ-nt treatnents
g8ls0 dié not show zny significent difference on the length
of "etiole at any stage of growth sztulied (Table S).

4,1.8 Tot:1 leaf area

Data on total leaf aresa at various stages of growth
under “ifferent treztments are given in Table 6. Troatments
d4id not show any significant differ=nce in tot:l leaf area
at various stages of growth. Howaver, ths result showed
that plant: receiving T, (190 Bs 115 P 054 300 1(20 a/plant/

yoar) recorded the maximum leaf area cvuring late vegetative
phase and harve:ting time.

4.1.6 Duration of the crop

The duration of the crop f£rom planting to shooting,
from shooting to harvest and from planting to harvest were
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Table 4. REffect of split applicetion of NFK on number
of functional leaves at different stages of

growth
Number of functionmal leaves
Treatment ., .y late
vegetative vegetative At shooting At harvert
phase phese
‘!'1 8,17 12.58 14.42 8.50
’1‘2 7.92 12.16 13.83 8,16
T3 7.92 12.67 13.75 8.58
Te 8.33 12.42 13,67 8.33
'I‘s 8.00 11.7% 13.58 8.92
Tﬁ 8.25 13.33 13.83 8.58
'r., 8.08 11,83 14.08 8.38
'28 8.33 12,35 13.00 8.58
1‘9 8.08 12.47 i4.42 8.64
@ (0,05) RS N5 RS NS

SBm ¥ 0.19 0.37 0.36 0.27
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Table 5. Effect of split applicetion of NIFX on petiole
length at different cstages of growth

Petiole length (cm)

Trostment ::::xt’at ive :;:uuu #t shooting
phase phase

7, i5.82 33.58 47.33
Tz 15.87 43.12 47,08
Ts 15.70 23,02 50.442
!" 15.90 21.37 48,08
L 15.83 21,79 49.50
Te 15,62 23,00 48,92
‘l‘., . 15,90 20.%8 46,19
Tg 15.88 21.58 47.42
To 18.49% 22.20 52.30
c (0,05) Ns b o]

<Em * 0.36 1,01 1.79




Table 6. Effect of split application of NIK on total
leaf areu at different stages of growth

Total leaf aree M?)

Treatment .4 gariy At late At At
vegatative vegetative shooting harvest
phase phase

Ty 1.26 6.98 14.50 8.50
Ty 1.16 6.78 13.43 8.89
Ts 1.325% T.24 14.95 2.06
T‘ 1.30 6.99 14.25 8,67
Ts 1.15 6.61 14.60 8.82
TG 1.24 7.11 14,05 8.49
T7 1,05 $5.95 14.34 8.429
Ta 1,17 6.24 13.41 Be.49
Tg 1,12 623 15,40 8.97
¢ (0.08) N " NS NS

Shn h & 0.12 0.46 0.65 0.54
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also not differed significantly among the treatments

(Table 7). Barliest shooting wee racorded in T, (190 N
115 P,04% 300 K 0 a/planmt/yeari-four splits) of 191,83 days.
The minimum days for harvest waeg noticed in ’l‘l (190 N3

118 Pzﬁss 300 xzo g/plant/year in two splits) of 291.66
deys and maximum duration of 301.74 days in Tg (300 ha

140 on,a 450 Kzt) g/plant/year in four splits).

4,1,7 BSucker procduction

Data on the sucker production st shooting and et
hagvest under differant trestments are furniczhed in Table 8,
The results showed that there was no significant difference
in number of suckers produced at shooting or at harvest
under differ-nt treatments.

4,2 Bunch chagracters

Data pertzining to the various bunch and® finger
ch:rectsrs under ‘ifferent treatments ar« presanted in
Tables 9 and 10,

4.2.1 veight of bunch

Significant differences were noticed bLetween
tre:tments with respect to bunch weight (Pig.d). heximm
bunch weight of 11.13 kg was recorded in 1“ (240 N3



Table 7. Bffect of split application of NP on the
duration of crop
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Duxation (days)

Treatment Planting to  Shooting to  Planting to
shoot ing harvest harvest
Ty 145.16 96 .50 251.66
T, 196.42 96.00 292.42
T, 191,83 101.42 433.35
T, 202.75 95.58 298.33
Ty 204 .67 91.16 395 .83
Tg 193.75 200.33 294.08
Tq ac8.08 22.83 300.91
Tqy 201.33 98,25 297.58
Ty 201.36 100.38 301.7¢
c (0,05) RS - ns
SEm 2 4.46 3.00 2,98




Table 8. Effect of split apnlication of N'X on
sucker nrofuction

Number of suckers produced

Treatmgnt
At ahooting At harvest

11 7.92 2.17
12 7.67 8,08
T3 8.08 8.50
T‘ 7.98 8.35
Ts 8.50 8.83
TG 7.08 7.50
T, 6.17 7.42
Ts 7.08 7.83
Tg 8,08 8.7%

¢p (0.08) ns NS

5B 0.66 0.72




140 P,0,1 360 K,0 g/plant/year in two splits) which,om

per with T (340 N: 140 P05 360 xzo U/ plant/yesr in

four splits) and 13 (190 Ms 115 92051 300 xao W/ plant/yearx
in four splits). These trestments were significantly
superior to T, (190 Ns 115 POy 300 xao g/plant in two
splits), the recomnendation in K,A.U. Package of Practices.
This treatment had recorded & bunch weight of 9.59 kg.

The minimer bunch weight wes recorded in plamts reoceiving
Ty {300 Rs 140 onsl 450 xzo g/plant/year in two esplits)

of weight 9.4 kg.

4.2.2 Length of bunch

With resnect to length of bunch, the differences
among treatments ware not found signifiocant.

4.3.3 Bunber of hends per bunch

Data on mean number of hands per bunch showed
that effects cue to trectments were not siynificant,

4.2.4 Weiqht of hand

The mean weight of hand ciffered significantly
among treatments. TG recorded the maximm weight of
1,96 ko which wes significantly sunerior to !‘7 and ’1‘8.

All other treatments were On per.



Teble 9. Effect of split application of NFAK on bunch
characters
-
Traeatuent mgt (g) g.u:’;thh (:) g:::;b:zmh %giﬁ3
'I‘l 9.59 35.42 5.08 1,84
Tz 10.2% 35.00 4.83 1,83
T, 10.75 38,00 4.83 1.98
Te 11,13 3.78 5.00 1,91
Tg 10,08 36,00 $.00 1.81
Te 11.00 38,75 5.08 1,96
Tq 9.41 34,08 5.00 1.69
'1‘8 9.83 39.17 5.32 1.70
'rg 10.14 35,19 5.03 1,91
cp (0,05) 0.64 Rs RS 0.16
SEm t 0.31 1.59 0,13 0.05




Quantity of fertilizer applied g/plant/year

No.of X ,
splits 130 N3 115 P§05: 240 N: 140 9205: 300 N: 140 PZOS:
300 K,0 . 360 K, 0 450 K_O
2 2 2
2 Splits T1 , “ T4 T7
3 Splits T, o T Tg
4 Splits T T T
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4.2.5 Bumber of fingers/bunch

The number of fingers/bunch showed no significant
diffrrence among treatmants, However, maximum number of
fingers (51.7S) were recorded in plants receiving Te

4,2.6 RNumber of fingers/hend

The number of fingers/hand also did not ghow any
significent difivrence among different trectuents.

4.2.7 Length of f£inger

The length of f£inger was also not varied significamtly
under cdifferent treatmente, The length was maximus in 'rg
(25,44 om) foilowed Ly Sy {25.423 em) .

4.3.8 Girth of finger

Data on girth of finger ehowed that effects due
to diffarent trectrments were not varied szignificantly.
Maximum cirth of finger war recorded in Te (12.58 om)
foliowed by T, (12.25 om).

4.2.,9 Weight of finger

The weight of finger showed significant difference
among various trectments. Plants under ‘1‘3 racordad the
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Table 10. Effect of split application of NFK on
fingaer charsetars

Wumber of Number of Length of Gircth of wedyiat of

Treatment mﬂ / g:zaon/ xs.x::: E.’t(xge)s: ﬁit‘;g?r
Tl 43.92 9.93 24.08 11,92 178.33
T, 47.92 9.92 23.92 11.75 193.7%
T, 45.83 92.50 25.42 12.25 196.66
r‘ 51.7% 10.08 24.00 11.45 182.%0
Ts 46.83 9.83 24.687 11,37 173.33
TG 497,50 10.00 24.%8 12.58 184,16
T, 48.67 .75 23.88 11.67 163.33
‘!‘8 48,73 9.83 22.7% 11.67 181,66
Tg 49.58 10.00 25.44 11.80 181.38

¢ (0,05) <) < N NS 13,92

SEm ¥ 1.87 0.16 0.64 0.39 4.64




Plate I A second hand from T, (190 Ns 115 P05 300 X0
g/plant/year in two splits) ocale ‘cm -som

Plate II A secon® hand from T, (190 N: 115 P,0. s 300 K,0
g/plant/year in three splita) sccle ium - Scm






Plate III A second hand from T, (190 Ns 115 2,04s 300 K,0
gfplent/year in four splits) sele icm. 5

Plate IV A second hand from T, (240 N: 140 P,0.s 360 K0
@/plant/year in two splits) scle m =scm






Plate - I
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Plate V A second hand from T, (240 N3 140 2,04+ 360 Ky0
@/plant/year in three splits) se-le '<m -5

Plate VI A second hand £rom Tg (240 s 140 Dae’a 360 K,0
@/plant/year in four splits) Scale icm -scm









Plate VII A second hand f£rom ¥y (300 He 140 P04 450 K0
W“mm, scale lem = Sem

Plate VIIX A second hand from Ty, (300 M: 140 v,o‘-ao:,o
a/plant/year in three splits) seale 1om - scn
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Plate IX ammmt,uﬂommrao'amxao
g/plant/year in four splits) scole om- 5
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maximum weight for finger (196.66 g). ‘Iz. TG and T,
were on par with 23. The minimum f£inger welght of 163.23 ¢
was found in ‘1‘7.

4.3 Fruit charocters

Data on physicel charagterr of the fruit as
influenced by the different treatmente ape Dresented in
Table 11 and Fig.3.

4.3.1 Weight of fruit

The weight of fruit varied significantly among
different treatment:. The highsst frult weight was pecorded

in T, (183.33 g) which wvas csignificantliy superior to '1‘1.

3
Treutinents ’rz, '1‘ and '1“ vere on par with 23.

4.,3.2 Weight of pulp

The weight of pulp varied significantly among
different treatments. The maximum pulp was recorded in
plants receiving 1'3 with & pulp weight of 143,33 g.
Treatments T,, T, and '1“ were on per with 1‘3. Also Ty is
significantly surerior to Ty



Table 11. Bffect of split application of NPK on fruit

chayacters
Weight of ¥eight of Weight of Pulp/peel
Trestment gruit (g) pulp (@) peel (g) ratio
'r1 170.00 126.67 43,33 3.03
'rz 180,30 138.64 41,66 3.33
'r3 183.33 143.33 40.00 3.58
T 4 180.00 140 .00 40.00 3.50
Ts 156.66 116.66 40,00 3.2
Tﬁ 182.38 142.38 40.00 3.56
T_, 161,16 122.41 38.7% 3.16
1‘8 160.00 121.66 38.34 3.17
rq 170.12 133.62 37.50 3.54
@ (0.0%) 10,67 B.42 Ng 0.30




Quantity of fertilizer applied g/plaent/vear

No. of

splits —
190N:115 onsz 240 N:3l140 Pzess 300 N:140 PZOS:
300 xz_o \ 360 xzo 450 K20

2 Splits T, . 'r4 T.,

3 Splits T, Tg Tg

4 Splits T, Te 9.
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4.3.,3 Weight of peel

The date showed that the weldgit Of peel was not
varied significantiy under different treatments. Maximum
peel weight was found in T, {43.33 g) and miniomm in

9
4.3.4 Pulp/peel ratio

The pulp/pesl ratio by weight varied significantly
under Aifferent treatments, The maxirum value was
recorded in T, (3.53) followed by Tg and T, (3.%6 and 3,%4)
respectively.

4.4 Pruit quallty

The dets: on the vagious qualitative chapacters
of fruits as affected by different trecatients age presented
in Table 12.

4.4.1 Tota. soluwbig solids

The treatment 'rg recorded the hichest T.5.5. of
27.93 per cent (Fig.4) which is significantly superior to

treatments Tl to ’1‘6.



Table 12. Zifect of aplit spplicaticn of N¥ on fruit quelity

Total Reducing HNon-preducing Total Sugar/acid Acidtty
Treatments soluble rs sugars &) sugars ratio &)

solids (%) Bu%) 6)
L 24.32 6.67 8.84 15.52 33.26 0.47
Tz 24 .66 6.70 9.02 15,72 33.49 0.47
Ta 24.95 7.19 9.02 16.21 37.70 0.43
T‘ 25.66 7.41 8.86 16.28 36.74 O.44
Ts 5.7 6.78 9.07 16.36 36.37 0.44
Ts 25.86 7.22 9.18 16.40 34.89 V.47
T, 26.866 Te43 9.63 16.86 40.14 O.42
T8 37.40 7.33 9.6 17.03 40.54 O.42
Tg 37.93 7.52 9.57 17.09 40.59 0.42
@ (5.05) 1.10 NE s 0.47 2.73 0.02
S58m & 0.31 0.23 0.41 0.29 0.9 0.00

08
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4.4.2 Reducing sugars

There waes no significunt difference among different
treatments with regerd to reducing sugars.

4.4.,3 Non-reducing sugars

Data showed that non-preducing sugar content was
not differed significantiy due to various treatmants.

4.4,4 Total sugars

'rg recorded the maximum value 17.09 per cent
(rig.4) vhich 1s significently sunerior to Ty 'rz and ‘1’3.

4.4.%3 8ugax/acid ratio

Significant differences wero observed in sugar/acid
ratio due to treatments (Fig.5). The highest value of
sugag/acid ratio wes recorded in Ty (40,69 per cent) which
is on par with Tg and ’r.,. But it &s significantliy

superior to 1., 'rz and T

1 3°

The acidity was signiffcently suverior in T,, T,

and T, (0,47 per cent). Minimum velues for acidity was
recorded in 'r’. 'ra and TB (042 per cemt).
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4.5 Nutriant concentretion in leaf tissue
4.5.1 Nitrogen

Data relating to mutrient concentrations revealed
that the nitrogen concentration varied significantly
among treatmentcs at shooting and at harvest although no
cignificant difference was noticad “uring the early and
late vegetative phuses. Highest concentration at shooting
was found in T, (3.32 per cent) and at harvest (2.58 per cent)
in Taﬂi (Table 13, Fig.6).

4.5.2 Phosphopus

Kith ge:pect to phoaphorus concsntration, there was
no significant difference among ths treatuents at various
stages of growth (Tebie 14, Pig.7).

4,5.3 Potassium

Concentration of potassiun also showed significant
variation among the treatments at shooting and at harvest
Table 15, Pig.8). At shooting, maximmm concentration vas
observec in T, (3.57 ver cent) and minimum in T,

(2.75 per cent). At harvest maximum concentration was found

in T, (2.53 mer cent) and minimum in Ty (2,02 ner cemt).

3



Table 13. Effect of split application of HFK on nitrogen
content &) of the index leaf at different

stages Of growth

Barp.y «ate At At
Treatment vegetative vwvegetative shoot ing harvest

phase phuse
T, .72 4.22 2.62 1.82
T, 2,70 2.02 2,83 2.16
T, 2.38 2.16 3.82 2,13
Te 2.70 1,96 2.58 2.40
Ts 2.%4 2.12 3.46 2.06
Te 2.30 1,84 3.21 2,02
Tq 2.70 2.06 2.58 2.28
Ta 2.80 2,22 2.99 2.54
Tg 2.98 2432 3.41 2.58
b (0.05) s - -1 0.43 U.306
3Em ¥ 0.17 Ueld Ueld 0.12




Quantityr of fertiiizer appiiea g/plant/year

No.of
splits 190 Ns 115 9205: 240 N: 140 92953 300 N: 140 PZOS:
300 K0 360 K, 0 450 K_0
2 2 2
2 Splits Tl T4 '1‘7
3 Splits Tz Ts '1‘23
4 Splits '1‘3 TG Tg
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Table 14. Effect of split application of NFK on
phoephorus content &) of the index leaf
at different steger of growth
Treatment ::rg:gat ive ::;:tativo :eotim harvest
phase phase
T, 0.68 0.66 0.67 0.68
T, 0.69 0.86 0.67 0.69
T, 0.68 0.67 T 2.67
T, 0.68 0.66 0.6¢ 0.67
T, 0.69 0.66 0.67 0.67
T, 0.69 0.67 0.66 0,68
'X’.' 0.62 0.67 0.66 0.67
Tg 0.68 0.66 0.66 0.67
T, 0.69 0.87 0.67 0.68
o (0.08) n ] ns NS
SBm * 0.00 0.00 0.00 0.00




Ouantity of fertilizer apnlied g/plant/vear

No. of
splits - e
: i90N:115 : 240 N:140 P205: 300 N:140 P205
300 K,0 360 K,0 450 K.,0
2 ‘ 2 2
2 Splits Tl T4 | T7
3 Splits T2 Ts Ta
4 Splits T3 T6 Ty
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Table 15. Effact of split epplication of NIK on potassium
content &) of the index leaf at Aifferent
stagas of growth

Barly ate At X 4
Treatment vegetative vegetative shoot ing harvest
phase phase
Ty 4.30 4.07 3.00 2.26
T, 4,03 3.93 2.75 2,02
T 4.15 3.98 3.18 2483
Te 4.58 3.48 2.80 24298
Ty 4.15 4.17 3.18 4.32
Te 4.47 3.58 3.07 2.05
Tq 3.80 3.48 3.57 2,18
Tg 4.7 4.00 3,20 227
Tg 4.60 3.58 3.20 2423
< (0.05) RS ns 0.44 0.24




Quantity of fertilizer applied g/plant/vear

No. of
splits
' 190N:115 PZOS: 240 N:140 P205: 300 N:140 Péosz
300 K,,0 360 K0 450 K,0
2 2 2
2 Splits Tl T4 T7
3 Splits ’I‘2 T5 '1‘8

4 Splits Ty Te Tg
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4.6 Economics 0f split application of fertiliasers

In the presemt investigation, tiwee different
doses of fertilizers were adopted for banane var. Nendran
one it recomnended dose and other two are higher doses.
Those were applied in three different splits. In the
experiment, maximmm profit was obtained in T‘ vhere
240 N3 140 onss 360 Kzo g/plant/year weas annlied in two
snlita., Prom this treatmsnt about 14.80 ner cemt hicher
incoms was obtained compered to comtrol (130 Ng 118 onss
300 K,0 g/plant/year in two aplits). Negative rercentage
of profit was obtained in T, (=4.32) @nd Tg (-5.22) and
almost nil percentage in Te (#1,06). In these three
treatments, highest dose of fertilizer (300 N: 140 onss
450 X0 g/plant/year) vas applied in cdifferent spiits
(two, three and four splits yespectively). The trestment
Tg Bad 711.92 per cent profit and T, hed '9.87 per cenmt
profit which were on par with T, Sable 16, Fig.9).

a6



Table 16. Effect of split application of NPK on the econamics of cultivation (per . aectare)

Mean Income Extra cost on aduitional Income Anmount % increase
fertilizers and splits @educting over over
:;;:t° f“Lg f‘”’: s extra control control
s - i cost)
welght B5.4.00/kg Fertiiizers Labour Total cost
(k) Bs. charge Bs.
Rs.
Tl 23975 95900 - - - 95900.00 - -
Tz 25625 102500 - 1066 .50 1066.50 101433.50 5533,80 + 5.77
T3 26875 107500 - 2133.00 12133.00 105367.00 9467 .00 + 9.87
T4 27825 111300 1205.58 - 1205.58 110094 .42 14194 .42 +14.80
TS 25200 100800 1205.58 1066 .50 2272.08 98527.92 2627.92 * 2.74
TG 27500 110000 1205 .58 2133.50 3338.58 106661.42 10761.42 +11,92
T, 23525 94100 2343,14 - 2343,14 91756.96 -4143.14 - 4,32
TB 23578 94300 2343,.14 1066.%0 3409.64 98890.36 -5009.64 -5.22
Tg 25350 101400 2343.,14 2133.00 4476.14 96923.86 1023.86 + 1,06

This is on the account of the additional cost of cultivation.

Cost of fertilizers/kg
For additionel split the charges will be as given balow.

Man ® .26/— and woman @ B.24.50 per dey). Urea Be2.12
. A ; N T e 3 hosphate B5.0.85

a) Taking basins for application of fertilizers (100 basins/man) Super p

b) Mixing and application charges (150 bacins/woman) Muriate of potash B.1.19

Source - WNorms f£ixed by Kerala agricuiturel University

LS
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DISCIBS ION

Banana being a gross feeder, requires heavy
manuring for its growth and fruiting. It is estimated
that an aversge crop removes 300 kg N, 80 kg Paos and
800 kg xzo fxom & hectare of land (Veeraregnavan, 19732).
Juciciouws and regulsr manuring is imperative for
efficiemt bamna production.

Summerville (1744) opined that the time of
application of fertilisers is an important fzctor and
for better results the fertilisers are to be applied
during the early stages of growth. lLater Alexandrowits
(1958) emphasised that fertilisers are to be applied in
splita. However, the number of aplits has been at
variance especially among the cultivators. Reports in
genercl indicete the beneficial effecte of applying
fertilizers in two splits for baremas (Veerepraghavan, 1973;
Pillai gt ale., 1577; Valsamma Mathew, 1980 and Sheela, 1982).
There are however instances where later splits have been
found to be useful Gopimony st alk.. 1979) Nambiar gt ai..
19799 IrisarTy gt k.. 1981 and Rajeevanr, 1985).
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According to psckage of practices of the Kerala
Agricultural University 19823, it is recomaended to apply
the prescribed dosa in two agplits, the first at two
months after planting and second at four months after
planting. The ma jor problem of bananz cultivation under
Kerala concition is the low bunch weight which is meinly
caused due to reduced finger sisze.

The present investigation wes conducted to find
out the effect of fertiligers, when applied in more splits
than that ic generefly recommended i.e, two =nlit
apnlications. The recults Of the studies aps diacusced

hegeunder.
5.1 Growth paremeters

The effect of split applicsation of fertilizers on
vagrious morphologicai characters vig., height and girth
of pseuciostsm, number of fungtiona. ieaves, petiole .iength
and total leaf agrea wepre Observed at three uifierent
stages of growth viz., earliy wegetative phace (2 months
after plamting), late vegetative phase (4 months after
planting) ank at shooting (7 months after pianting). It
wes found that none of the morphological characters varied

significently among the trestments, Controversial to this,
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Rajeeven (1585) based on the studies on tha effect of

split applicaztion of recommended dose of NFK fertiligers

on ‘Palayankodan' reported that the growth paremsters

such as plant height, girth of pseudostam and nunier of
functivnal ieaves were significantly infiuenced by various
treathents during the later stages Of growth. i simi.arp
pattern of increase in vegetutive charccters due toO an
incrament in the suppliy of fertilisers was reported by
various workers WJambulingws g al., 1375; arunachalam gt ai..
1976 and 8ingh at al.. 1777).

In the fertilizer experiments conducted in India
an? elsewhere it has baeen brought out that the functional
* leaf {2 2 major parameter which contributes to the ultimate
viel? of bamana, Crontcher and Mitchell (1240); Katyml
and Chadha (1561); Battikhah and Khalidy (1962) and
Venkatesanm gt al. (1965) observed that increas= in nitrogsn
levels increased the number of leaves. Lacoevilhe (1-73)
indicated that potassium appliocstion influenced the number
of ieaves. The functicnal leaves at &ll staugoes were not

affected by the doses and splits tried in the present stuay.

The total leaf arec did not show signiticant
difierence under various trestients at various stages of

growth. Velgamma Mathew (1980) while working with rainfed
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‘Falayankodan' preported that the leaf are significantly
increased during the 7th month. The increased uptzke
of nutrientg during this stage might heve contributed to the

larger leaf area.

The crop duration also d4id not differ significantly
ancng the different treatments. Earliest shooting was
recorded 4in '1’3 {190 N3 115 onsl 300 xzo g/plant/year in
four splits). The minimum duretion was noticed in T,

(190 N1 115 P2°5 s 300 xzo d/plant/year in two splits).
Venkatesam gt al. (1965) after conducting & trial employing
different levels of nitrogen opined that though the duration

from planting to shooting was markedly influenced, the

maturity period of bunch was not influenced by the treztments.
More vigorous plants took comparatively lescer time to

shooting. The worke of Singh gt al. (1977), Valsamna Mathew (1930)
an® Sheela (1932) were also on similay lines. Rajeevan (193%5)
reported that split avnlication of the recom wnded dose

influence only in the duration between planting to shooting.

In the present investigation, maximum duration wes
observed in T, (300 Ni 140 P01 450 K,0 g/plant/year/four
splite). The conclusion for the delay in harvest due to
highest level of nitrogen fertiligers may we accounted for the
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supre optimal level of nitrogen diverting cartohydrate
into vegetative growth and lowering the levels of other
nutrients in the vegatative tissue (Black, 1965). &
combination of N and K in correct proportion is neces~ary
for manupulating thw crop growth geported by seversl
workeres (Croutcher and Mitchell, 1940y Summarviile, 1544;
Bhangon gt &i.. 1962 and Melin, 1970).

Number Of suckers producec at shootirg and at
harvest did not show sny eignificunt aifferczice among tne

treatnents.
5.2 Yield and yield attributes

In benena, yield is a function of number of I nds,
nunber of fingers in a hand, weight of hand, girth anmd
weight of individual fingers (Bimmond:, 1959y Venkatesam
at al. 1965 and Arunachelam gt al., 1778). Any of these
paraneters may plav a nrominent role derendina upon
environmntsl conditions. In the present investigation,
aeffect of ciffersnt doges of fertilizers and its split
application showed significart aifferences amoog:ﬁimtmentu
with respect to buncih weight. kaximun bunch weight
(11,13 kg) wac noticed in '1" (240 H: 140 Paoss 360 K20
g/plant/year in two splita) which wes on per with Te



(240 N3 140 P,0,8 360 K 0 g/plant/year in four splits)

ant ‘rs (190 ms 118 onsa 300 X,0 g/plant/year in four
splits). These treatments were significantly superior to
Ty (190 N2 115 P,0g¢ 300 K,0 g/plant/yser in two splits).
Rajeevan (1985) reported maximam bunch weight when applied
major amount of fertilisers in the early stages of growth.

The minimum bunch waight of 9.41 kg was rocorded
in plants recoiving T, (300 N1 140 P,0, ¢ 450 K,0 g/plant/yvesr
in two splite). The result came in confirndty with the
£inding of Rao (1978) who reported tihst banama pesponds to
nitrogen, but beyond a8 certain levei the beneiites are not
proportional. Excess nitrogen fertilizere beyond optimum
limit will be usec for entire vegetative growth.
Veeraroghaven (1.72) reported significaut increase in yield
in ‘Nendran' bansna in Keralu with 228 g H, 4248 ¢ &’205
and 456 g Kzﬂ/plat&/wat.

In the present study, S" recorded maximum bunch
waight meinly due to more number of fingers per bunch and
per hand compared to all other treatments, though
Aifferences were not significant. Pillai gt al. (1977)
revealed that nitrogen and potassium exerted z significant
positive influence on fruit number and bunch weight,



Vijayaraghavakumar gt al. (1984) based on their statistical
studies in the influence of biometric characters on yield in
banana reportsd that mumber of fingers ir having the maximum
diract affect. It is also probable that the numbar of
fingers is infiuvenced mors by the quantity of fertilizer upto
a8 certsin leval than time of &pplication.

The bunch walght of '!‘6 and i‘3 Were on par with 'r‘.
The reason behind this increaseé weight is tie higoer

finger vweight and henc weight compared to other trestoents.
Murray (1260)¢shanmgum and Velayuwdhsm (1272) were of
opinion that fertiiizers did not help in incre sing the

vield &£ applied after six months. But Rajeewan (1935)
revorted a higher yinld in ‘Paleyankodan'® by split applicstion
of recomended doce of fertiligers umto eight months. 1In

the ahowe etudy, significamt difference in weight of bunch
was mainly contributed by number of hands and number of
fingers rathar than weight of individuzl finger,

Thouoh length and girth of finger did not vapy
significantly, it was ciear from the present trial that
there was some improvement in ths size of finger in tecrms
of iength anc girth when the same dose of fertiliger was

given in more split:. This might be due tu tue continuocus
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uptake of mutrients throughout the growth period where
fertilizers were apnlied evan in later stager.

5.3 Pruit chagracters

The fruit and pulp veight varied cignificantly
among the treatments. The highest fruit weight of
183,33 g was recorded in '1‘3 which was significant.iy
superior to Tl. Treatrsnts 'x’z. ‘J:‘ aind Té ware on par
with *1"3. Theose trectaait:e were superior to ’1'7, 'ia and
'1'9 in which the highest dose of fertilizers wac gilven
which clearly indicated that fruit weight couid not be

increaced by fertilizers beyond 2 cert:=1in ievel.

Pulp weight also ghowed the game trend. The weigqht
of neal was not varied signific:ntly due to various
trostmants. Maximum oecl weloht vas foun” in "y (43.33 q)
and minimum in T, (37.30 g). The Tulp/meel ratioc by
weicht also varied significantly among the treatments.
There war an increass in pulp/peel ratic wvhen the same
dose of fertiliger was given &in more zplit.. Rajoevan (iv85)
reoorted that among the physiecal charscters of tiw £ruits,
on.y the puip/peei ratio differed cigniticentiy @s
infivenced by epiite.



5.4 Fruit quality

In the present study, an improvenment of fruit
gquailty was noticed when higher doses of fertiiipers wore
given. Totui soluble solids, tot.. sugars, sugar/acid
rotio and acldity varied significantiy while reducing
sugsrs and non-reducing sugsrs were nut showed significent
variztion. 1In this experiment an increase in total
soluble colid:s, total sugars and suqat/acid ratio was
noticed with inerecse in fertiliser dose. S8plitting of
same dose of fertiligerrs A4A not show much wvari-tion.

Here too, the quafitity of fertilisers rather than enlits
micht influence the quality. But Rajeevan (138%5) renorted
significant differences among treatmentsz for total sugars
and reducing sugars by split upplication.

accoraing 1w Vaaived (1.7¢), appilication of
sotassiva exerted markad efiect on neariy every festure
of fruit guality. with incresse in potussium, totald
solubie s0lics, reducing sugers, noo~reducing sugars and
totzl sugars were increased waereas the acidity was reduced.
In the present study also, simiiar result: were obtained.
Thes2 findings also confirmed the resuits of Sundersingh
{(13572) an? Jambulingugt 3l. (1978). Ticdcle and Nelson (1971)
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attributed these efiects Of potestium due to its
involvemaent in csrbohydrate synthesis, breakdown and
transiocation of starch ami synthesis of protein and
neuty: iisation of physiologically importcnt oggunic acids.

Valgamne Mathew (1980) reported tiet nitrogen
markedly improved the qnaiity of fruits in res»ect of
totz]l roluble =2011dr, total sugars, reducin- sugers and
non-reducing sugerz., According to Singh (1975), the
cualitative imrrovement with nitrogen annlication micght be
attributed to the promotive effect in the procers of
photosynthesis and stimulated function of sever:l snzgymes
in the physiologiccl process of fruit development.

Sheela (1952) reportad significant bensficial
affects cdue to potsssium application on gquarity attributes
1ike totcl soluble colids, totc. sugars, reducing sugarcs,

sugar/acle ratio znc acidity.

5.5 Hutrient concentrution in ieaf tissues

boaf tis:sus cnalysis f£ur nitrogen, rhozphorus
and potassiun ot various stages of growth rovealed that
nitrogen concontrution veried cignificantly at shooting

and at hervest. The nitrogen concentration in leaf tissue



was more when the sams dose was applied in more splits
than two gplits. At the time of harvest, thore was

shazrp decrease in nitrogen concentrztion,

There was no significant difference among the
treatments in phosvhorus concentretion at varioug stagas
of growth, Compared to nitrogen andé potessium, phos-horus
concentration wac very little (0.66 - £.69 “er cont).
Little or no rezponse tO phoshhorus was pointed out by
several carlier workers (Fawcett, 192317 Bailion gt &i.,
1933 Norris and Ayyar, 1942; Osborne and Hewitt, 1963;
Turner, 196- and Pilial gt 8i.. 1977).

The vifferences due to treatiments were siynidiicant
with reyorc to potassiue concentration at soooting aik
at narvest. ot shootiag, maximuz concantration was observed

in T, {(3.57 per cent) and minimum in T. (2.75 ser cant).

2

At narvest, msximam concentrstion vas founc 4n T, (2,53

3
per cent) and minimun in '1‘2 {2.02 ser cent).

5.6 Economice of cultivation

teonomicr of cultivatinn of Wemdror with three
diffarent doses of fertilizers in three “1ffnront aonlite

shiovad that percantegs of nrofit as commar~d to control



No. of Quantity of fertilizer applied g/plant/vear
splits

190N:115 PZOS: 240 N:140 onss 300 N:140 9205:
300 Kz'O 360 ch . 450 xzo

2 Splits T, Ty T,

3 Splits T2 ‘I‘s TB

4 Splits T3 ’ Tﬁ T9
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varied from .5.22 to 14,80 (Table 16 and Fio.9). Maximum
profit of + 14,80 »ner cent was obtained in Ty {240 N3

140 P,0. ¢ 360 K 0 g/plant/yesr 4n 2 splits) close.y
foliowed by Tg (scme dose in four splits) about +11,92

per cent. When recom =nded dose wae appilec in four espiits
(’1’3) a profit of +9.87 per cent was oitcined over controli
(120 Ns 115 P,0

2S5
When the highest dose ©0f 300 Hs 140 onsa 450 k.0 @/ Paant/ yoor

s 300 xao g/plant/yeuar in two epiits).

was applied (T.,. ‘1‘3 and '1’9) in whatever spiits, the cost
of oroduction increased resuiting in net loas.,

The presant studies clearly indiicate that the
recommended Cogse of fertiligers viz., 190 N 115 onss
300 xzo g/plant/year wvhen applied 4in four splits had
favoure? yield then the same dose war apnlied in two mplite.
Probably unter the high r=infell conditions of Kerszlae,
where the soil is lateritic the fertilizer cdoge if apnlied
in more than two stagss 18 more effective due to thelr
availability during the growth phases of the nlant. When
higher doses of fertilizers are apolied in two splits
it equalied four splits of recoumixied dose, parhajpe
incicating the resiuual avallabiiity of aporied nutrients

in the coil for & longer perxiod.
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In a crop like banane where the desvelopment
physiology ie closely related to the productinn, &
uniform growth could be assured if fertilizars ars made
aveilable in optimun quantities auring the antira growth
phasec of the plant. Thw split appiication of mutrients
appears to be a useful method, the efiect of course beiny
specific and depends upon factor: like so0il, ciimate etc.
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S UMMARY

The salient results of the present investigation
on the effect of split application of NP fertilizers
on flowering, yield and quaiity of bunches and on nutrient
status of plants An leaf tissue at differant stages of
growtn for banank var. Nendren under irrigated cowiitions

are summarised below.

1. Mone of the morphological charscters like
height and girth of pseudostem, number of functional
leaves, length of petiole, total leaf are:, crop duration
and cucker production were cignificantly influenced by
differst treatments at various stages of growth.

2. 84gnificcnt differences were noticed among
the treatments with respect to bunch weicght., pPaximum
bunch weight of 11,13 kj was recorded in Te (240 N3
140 P,053 360 K,0 g/plant/year in two spiitcs). This
treoatment wa:c on per vith 'L’s (240 H3 140 92051 360 xzo
g/piant/year in four spiiti) anc I (recaacended dose of
Kers s agricu.turas Vaiversity 120 as 115 1’2058 300 Kgo
g/plunt/yesr 4in 4 spiits) and 48 signiiicantly superior

to Ty 1890 5s 115 Py0g3 300 K0 g/plunt/year in two splits).
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3. Among the bunch characters, length of bunch
and number of hands per bunch remeined umaffected by

different trectments, while weight of hand showec
significant difference. HMaximum hand weight of 1.96 kg
was recorded in '1’6 which was szignificaentiy superior to 'f.,
(300 Ns 140 P,053 450 xzo g/plant/year in two 8pliits)

2
and Tg (300 Re 140 P 0 450 K0 Q/plant in tovec spiitsd.

3ll othar treatmentz were On per.
4. Among the finger charucters, oniy the wiight

of finger showed signific:nt variation among the differont

treatments vwhereas length and girth of finger remained
unaffactec. Plante under T, (190 N2 125 P,0g: 300 K0
g/plamt/year in four enlits) recorded the maximum weight
for finger /176.67 q). T, Tg ant T, were on par with Tq-
The mininunm finger weight of 163.33 g was found in ‘1."7.

5. Pruit weight, pulp weight and pulp/peel retio
varied significéntly in different treatmaentes whereas
peel weight remined unaffectecd. Bdaximum fruit waight

and pulp weight ware r:eorded in piants which received '1‘3

(190 w1 118 P,0,t 300 K0 g/plant/year in four spiits)
angd minimum in 'r5 (240 N 140 9205l 360 K0 @/ plant/year

in thres splits).



6. Among the verious qualitative attributes
studied, significant differences were ohzarved with
regard to total soluble soiids, total sugaps, acidity
and suger/acid retio. However, reducing sugurs and
non-reducing sugars were not infiuenced significantiy by
various treatments. aAn lnerease in total zolubie s0.iidas,
totci sugars and suger/acid ratio was noticed with
increase in fertiiizer dose. bBut acidity wa: in &

decreasing rata.

7. Data relating to nutrient status had reveeled
that the nitrogen concentration varied significsntly
smong the traatments at cshooting and at harvest although
no significant veristion was noticed Auring early and late
vegatative ohases, At zhooting, highest concatpation of
3.82 ver cent was found in 'r3 {190 v 118 9205: 300 ¥,0
g/plant/year in four anlits) and minimum in T, (2.5 per cent).
At harvest, Ty (300 N: 140 Pz s 450 xzo g/plant/year in
four solits) recorded the maximum nitrogan percentage of
2.58 and winimum in T, {(1.82 per cent).

8. Phosphorus concertration showed no significent
differance among the treatmeat: at various stages of growth.

J. Concontration of potassiui adieo snwwed

signicicant variation amofyy the treatmeits at shooting and



at harvest. At rhooting, maximum concantration of

3.57 per cent wvar ohgerved in Ty an? minimen of 2,75

per cent in T, (150 Nz 115 P,0g t 300 K,0 g/piant/yezr in
three spiits). At hervest maximum concontretion wae

gound in T, (2.53 per cent) and minimum in T, (2,02 per cent).

10. The percantage of profit over controi varied
from «5.22 to *14.80. Mexinmum profit was obtuined in

T, when 8 dose of 240 Hs 140 92053 360 K20 @/ plant/yeur

4
was applied in two spliits (+#14.80). Also eppiying the
same dose in four splits &6) and recommended dose in
four splits @3) gave good results (+11,92 per cent and
+9.97 per cemt respectively) compared to other trectments.
Minimum profita were obteined in treatments T.,, TB and T,
where a doee of 300 N: 140 9205: 450 K,0 g/plant/yecr was
apnlied in 2 splite, 3 snlits and 4 splits respectively,
In these cases, cost of »roduction increacsed resulting

in net loss.
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Appendix I. Meteorological paremeters of the experimsntal site at College of Horticulture,
Vellanikkage, for the period from September 1965 to August 1986,

Temmerature Humber of Mean relative
noae & A S
Baxinnmm Minioam
1285
Septembsy 30.5 23.0 59.3 6 80
October 31.1 22.5 377.1 16 77
Hovenber 31.8 a2.3 1¢.4 a 70
Decenber 32.2 22.9 $6.8 a 62
A206
January 32.5 22.4 1.2 - 58
February M.2 22.1 1.9 - 58
March 36.2 24,3 8.4 1 60
April 36.0 25.2 23.2 3 67
May 34.2 24.7 108.8 7 72
June 30.0 a3.l 669.9 20 84
July 29.8 23,2 3asl.4 16 84
August 29.4 22.7 358.7 12 a3

Source - Agromet Observatory., Vellanikkara



Appandix XI. Amalysis of variance for effect of split
applicetion of NP on plant height at
different stages of growth

of Nean squaree

Degrecs

Source freedon Early Late At
vegetative vegetative shoot ing
pinse phaese

Block a 14.20 9.84 672.7%

Treatment 8 21.65 71.18 179.%0

Error 16 16.80 64.25 132.36

Total 46




Appendix IXI. Amlysis of variance for effect of split
aprplication of NPK on plant girth at
different stages of growth

Mean squares

Degrees of
Source Barly lLate

freedom vegetiative vegetative At shooting

phase phase

Bloaok a 0,50 5.45 1,07
Treatment 8 0.72 10.88 3.34
Errow 16 2.30 6.76 2.58

Total 26




Appendix IV. Anmalysis of variance for effect of split
apolication of NPK on functioml leaves
at Aifferent stages of growth

Mean squares

source mm of Early Late At At
vegetetive vegeta- shoot- harvest
phnse tive ing

Bloek a 0.13 1.10 3.82 0.23

Treatuent 8 0.08 0.30 0.58 0.i4

Erroe 16 0.11 0.42 0.39 0.23

Total 26




Appendix V. Analyesis of variance for effect of gplit
application of MK on petiocie length at
differcnt staogers of growth

Mean squeres
begrees of
Source frecdan Barly late At
vegetative vegetitive shooting
phase phase
B lock a 0.55 10.36 187.16
Treatnent 8 0.07 3.3 10.98
Rrror 16 0.41 3,09 9.62

Total 26




Appendix VI. mxz:. of variance for affect of split
application of NPK on total leef area at
differant stages of growth

Nean sguazes

Degrees
source of Barly late At At

fxeedom vegetative vegetative shoot-~ harvest

phase phase ing

Block 2 0.02 0.83 30,83 1,26
Treatment 8 0.01 0.61 1.26 1,70
Brrox 16 0.04 0.65% 1.29 0.92

Total 20




Appendix VII.

Arelysis of veriance for effect of split applicztion of N X
on sucker production and duration of crop

Source 9
of Humber of suckers Days to Days to Days to
£roedonm shoot from  harvest harvest
At shooting At harvest planting from from
shooting planting
Block 2 3.61 7.70 0.44 33.27 a7.38
Treatment 8 1.49 1.11 8%.22 36.8% 38.81
Brror 16 1,31 1.58 59.94 27.18 26 .67
Total 26




Appendix VIII,

Amalysis of variance for effect of split epnlication of N°K on

bunch charecters

Mean squares
Source Degrees of ¥eight of Length of Number of  lisan weight
£rosdom bunch bunch hands/bunch of hand
Block b § 0.0} 7.68 0.04 0.05
Troatuaont “ 1.09** 9.64 0.07 0.03*
Erpoxr 1é GC.14 7.63 0.08 0.01
Total 26
* 3icnificant st 5% level TL TL T:i, 'ra TL ?1 ‘Ea ‘i’.,
** 3¢ mificant at 1% lewvel
'I’l Tﬁ '!.‘a 'I’z Ts ’.!‘8 ‘!‘1 T.'




Appendix IX. Analysis of virience for effact of split epplicetion of NEK on
finger characters

Degrees of B Mean squares
I J
Source frosdom Rumber of Nurber of longth of Girth of Weight of
fingers/ fingers/ finger finger £inger
bunch hand
Block 2 1%5.53 0.2} 1.03 0.%0 157.%9
T resthent 8 8.65 0.09 2.24 .42 285.15*%+
ErrOor 16 743 0.08 1.34 J.45 64.68
Total 26

** Signitficant at 1% level '1'3 ‘I“z ‘1‘2_ ’I’i T‘ ‘1’8 '1‘1 ‘X‘= Tz




Appendix X.

Analyais of variance for effect

of gplit applicetion of NPK on fruit

charect2ry
Mean squares
Source Srgrece of Pruts Pulp Peal Pulp/peel
® weight weight weight ratio
Block 2 1.66 4.47 3.53 0.03
Treatment 8 324.97** 269 .43*" 9.17 Gl
Total 26
** Significant at 1% level ‘x‘i ri Ta !‘l T 1‘; 1‘.’ 'l‘a !‘s
T. 7T T 'y by T T T
ie s 2 A1 T8 s
?a !‘i ‘1"9 T 4 ?j Ts '!"8 T.’ '1‘.!




Appendix AX. snnlysis of variance for effect of split appliicetion of NIK
on fruit quality

Mean squares
Source Degreas of
£yeadon Total Reducing Non- Total Suger/acid Acidity
soluble RUJEES reducing sugaors mtio
rolids sujars
Block 2 0.25 0.0%8 0.02 0,12 0.19 0.000
% ruatment 8 4.58** 0.31 0.33 0.99** 25.38*" 0,001**
Brror 16 0.28 0.16 0.50 0.28% 2.49 0.000
Tokal 26
** gigniidcant at 1% level 'fa -ﬁ“g '1‘1 T & ‘Ii '!;i TL ‘I‘L T 'y
¢ 1 T T T.
Tg Ty Yy e Ts Tg 3 T2 N
b § g z 3 T 2 3 3 T 4 T 5 ‘r‘ K 2 3 1




Appeniix XIXI. Anelysis of variance for effect of split application of WIK on nitrogen

content of the index leaf at Aifferent stager of growth

Source Degrees of Non squares
freedom Barly vegetative Late vegetative At At
pimse phase shoot ing harvest
Block 0.12 0.07 0.24 0.07
Trestment 0.16 0.07 0.61"* 0.26**
Errox 16 0.08 0.06 0.06 0.04
Total 26
*a8ignificant at 1% level ?a l‘i TQ Ti Tﬂ Tz Tl T.,
T T T T T T T
2. 78 ¢ T7 T2 Ty Ty T




Appendix XIIXI. hAnalysis of wuriance for effect of gplit application of NI on
phosphorus content of index leaf at Jdifferont steges of growth

MNean squares
Source Degress of
‘ freedom Barly vegetative Late vegetative At At
phase phese shooting harvest
Bloek 2 0.00 0.00 0.00 0.00
Treatment 8 0.00 0.00 0.00 0.00
Brror 16 0.00 0.00 0.00 0.00

Total 26




Apperdix XIV. Asalysis of variance for effect of eplit application of NFK on potassium
content of index leaf at Aifferent stager of growth

bean squares

Degrees of
Source fraedom ,
Early vegetative iate vegetative at At

phase phase shoot ing harvest
Block 0.13 0.02 0.50 0.0
T reatnent 8 0.28 0.22 0.18%* 0.08**
RBrror 16 0.28 0.17 0.07 C.02
Total 26
** Si{onificant at 1% level 'r, T Tg & 'r-s *rs Tl . '!’2

Ty Ts Tg Ta T, T4 Ty 6 Tq
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The present investigetion wae carrisd out in
the Lepartment of Pomology & #loriculture and
Landscaping, Coiliege of Horticuitugre, Velianikkara £rom
1985 to 1996. The object 0f the study was to find out
the effect of spliit sppliocation of fertiliger: on fiowering,
yield and guality of bunches and aiszo to study the
nutrient status of plants at different stages of growth
for banane var. Nendran under irrigeted conditicng.
The treatments comprised of three different Goses of
NPK. Those were 1) 190 N: 113 P,0gs 300 K,0 g/pmnt/y.e;j
(as per Xerala Agricultural University Reckagas of Practiéaa)
11) 240 N: 140 P,043 360 K 0 g/plant/year 411) 300 Wi
140 onss 450 K,0 g/nlant/yeer. The fertilizers ware
aprlied in three Aifferent splits. 1) as two snlits
(two months and four months aftexr planting), ii) ac thpee
splite (two, four and six monthe after planting),
4i1) as four spiits (two, four, six and eight months after
plenting). ‘ihe ex. criment wes lald out in & randomised
block des:ign.

hMorpholoyicai chaepectere such as helgat and girth
of pseudostan, number of functioml leaves, length of



pcti&e. totel leaf area were studigd. 7ihe rosuits
revealed that the mrpbalogigal chupsctars were not
significantiy influencec¢ by various treatments. Tie crop
duration and sucker production also remeined unaffected

by various treatments,

Significant differences vege noticed among
treztments with respect to bunch weight, Maximum bunch
welcht of 11,13 kg was recorded in T‘ {240 N2 140 92051
360 K,0 g/plant/yeer in two splits). Thie trestment was
on var with T (same Aose in four splite) ans Ty

(190 Mg 118 onsz 300 xzo g/plant/year in four splite),

Amony the bunch charecters, length of hunch and
nunber of hande per bunch remained unaffected vhile
walight of hanc showed cignificint difference. Maximum
hand weight of 1,96 kg was recorded in '1"6 (240 Ns 140 onsc
360 K,0 g/plant/ysar in four splits).

Among the f£inger charecter., oniy thue waight of
finger showed :zignificent variation wheres:s longth anc
girth of finger ronained unaffected. Plants under 1'3
recorded the maximun finger weight (196.67 g).

Pruit weight, pulp weight and pulp/peel rstio
veried significantly in different treatments vhereas pulp



weight remmined unaffected. Maximum fruit weight and
pulp weight were recorded in plants receiving Ty (190 Hte
118 onst 300 x,o g/plant/year in four splits).

Among the gqualitsétive characters, recucing and
non~-paducing sugers Jdid not vary significantiy. However,
& significant increasse in totei goluble soiids, total
sugars and sugar/acic zretlio was noticed witn increase in
fertiliger dose. But aclidity was 4in a decreausing rate

with higher doses.

Studies on nutrient concentration in the index
leaf revecled that nitrogen concentration varied signifi.
cantly at shooting an?® at hagvest. At shooting, higher
concentration of 3,82 per cent war found vhen a fertilizer
Aose of 190 N1 115 P,0,1 300 K,0 q/plant/yoar\was applied
in four enlits (T,) &nd minimm in T, {2.5% mar cent).
At hagvest, the meximum nitrogen percentage of 2.58 ver cent
vas recorded when & fertiliser dose of 300 N: 140 Pzesx
450 KZD g/plamt/year was applied in four splits (‘1‘9) and
ninimen in T, (1.82 per cent). Phosphorus concentretion
showed nO signliicant difference at variou:s stages of
growth. Concentration of potagsium siowed sighiiicant
varistion at shooting anu at higvest. st aghooting, meximum



concentrstion of 3.57 per cent wes observed vhen o
fartilizer cdose of 300 N: 140 i’zoso 450 xzo a/plant/year
vas applied in two spiits (T.,) and minimun of 2.7%5 per cent
At harvest, maximum congsmtration was found in

2 (2.02 per cent).

in Tye

L (2.53 per cent) anc minimun in T
When the economics was worked out it was found

that profit upto 14.80 ser cent over control could be

obte:ined when a fertilizer dose of 240 s 140 onsc

360 Kzo g/plant/yve:r was applied in two gplits. When the

sam= dose in four aplits 6‘6) end the recomznded dose

as ver Kerals agricultural Univer:ity Packeage of Practices

in four solite (’1’3) alro gave good resuits (+11,92 nar cent

and +9,87 par cent respectivaly). Profits were minimum

vhen a fertilizer dose of 300 N: 140 onsc 450 KZO

g/plant/year was Jiven &g two splite, three splits and

four split:.
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