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Banana* th® *$aesn of topical fruits* is on# 
of th# fsosl vddsly srottn fruit crop# of India* Th* 
Aoportanc* 'of tprofcrlng bananas in * tropical country 
lik# India* ncads no emphasis, m .  it plays a vital 
role not only in th# internal trad#* but also in th® 
international tradt* Bee&us© of its enport potentialities* 
food value and statu# as a fruit of coaaion e&an* th# are* 
under this drop i* Increasing yoar after year*

India rank# second in fea&ana production acong
the various banana producing countries of th® world, 
with m  acreage o f 2*7 iafeh hectare* unsdsr th® crop* It 
account# for shout 2® par cent of are® under fruit crops 
in India*

Banana i* on® of the ©ost important fruit crops 
of Kerala and the State ranks first in acreage account** 
Ar*g for mi area of about Sft 420 hectare# and a production 
of 331*19 thousand tonnes (Anan*, 1937). Important 
varieties of banana grown in Kerala are Palayenkodan, 
Hendran, Bobusia, Ued banana* Monthan and others*
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Among thsst varieties, fr4endran* is ths most popular 
coam*rci«l variety of banana In Kerala, occupying nearly 
30 par ctnt of ths total arn under banana*

Eventhough, Kerala ranks first in area under
banana, the total production of banana in Kerala is 
loss compared to other states in India* One of the 
important reasons for this situation is the poor fsanc- 
gea&ni practices followed by the fanters* Systematic 
cultivation of banana Is not done in homesteads of Kerala 
and correct manure schedule has not been standard lead 
fo r different rones and different types of soil*
At present, a general awnurial schedule.is recommended 
for the state, without Considering the nutritional

i

status of the soil*

F$r any crop the quantity and frequency of eppli** 
eation of nutrients play a great role in determining 
the production of dry matter, which ultimately contri­
butes towards the yield of the crap* Hence the present 
study was carried out mainly to confirm whether the 
increased dose of nutrients and Increased number of 
split applications could produce any significant influence 
with regard to the growth and yield of bananas*
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The objectives of the study arc at given below*

1* To make a suitable manuri&l zcconEmndation for 
’ttendran* bananas grown in rice fields*

2m To study the effect of split application ofi
nutrients on the growth and yield of Hcndran 
bananas, under irrigated conditions in rice 
fellows*



REVIEW  OF LITERATURE



Mmm gf lxtswiieb

1* Kol* of major nutrients

The affect oi nitrogen, phosphorus and potassium 
Individually and in combinations, on the growth and yield 
of banana cultivate have been reported by many workers*

Various experiments conducted in India and abroad 
showed that remarkable yield improvement in banana could 
be brought about by Judicious and regular manuring* The 
three major nutrients, nitrogen, phosphorus and potassium area 
required in large quantities by banana plant*

studies on the individual effect of phosphorus on 
the growth and yield of bananas are very few in India*

Bananas respond very well to the application of 
nitrogen* Studies conducted at Poona region indicated the 
significance of nitrogen application on growth and yield of 
bananas* Under such conditions nitrogen application was 
found to be highly beneficial, but application ef phosphorus 
and potassium ware not found to be effective (Gandhi, 1931)* 
Negative response to phosphorus and potassium was reported 
In heavy clayey soils (Gopalan Hair, 19&3)•

Importance of nitrogen on growth and yield of bananas 
has been further confirmed by Martin prevel (1969),
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•& ai* (1963) Haaaewaai and Huthukriebnan (1973)« 
Arunach*i»» (1973) , Vals&jma Mathew (1990) and Hemtndts
(1935).

It was also reported that nitrogen influence tha 
quality attributes, time of shooting and parted of maturity 
of tha trap* in addition to tha ylald (Crouehtr and Mitch til, 
1940} Stain Hausen, • 1957} Butler, 1960; Jaolrdar at al.1963c 
Kohli at al, 1934).

Beneficial affaots of potassium in banana nutrition 
has batn reported by atny workers* $ood (1939) recorded an 
incxaasa in yiald in bananas by tha application of faro yard 
Manure and potaah. Increase in bunch weight has baan reported 
by application of potassium (Hawitt and Osborn*, 1962}#
Twyford (1967) found that tha amount of potaah was always 
higher among the nutrients analysad. Tha potaah content was 
between 2.2 and 4.6 times higher than nltrogan contant and 
critical Manuring could bs dona on 4$1|14 ratio of H, P and K* 

Marked increase in bunch weight was noticed.! by Cecunha and , 
Fraga (1963) by tha application of potaaaiu* in sandy soils. 
Positive influence of potassium on ylald and quality of bunches 
has bsan further strassad by Vadival (1976) and 3haala (1902),

Combined affects o f H, P and K have baan vary wall 
studied in bananas. Fawcett (1921) revealed that higher level* 
of nitrogen and potassium are required for optima* growth
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and yield of bananas* Summerville (1944) obaerved for tha 
Dwarf Cavendish bananas grawn on rad basaltic soils of 
Queensland* that there was considerably greater response 
to nitrogen and potassium when applied together than when 
they were applied separately* Figueroa Hscebar (1962) 
reported remarkable yield Improvement In bananas by appli­
cation of H and KgO in the ratio 1t2* The results of a 
study in ’Kobusta* banana indicated that application of 
160 y of H In combination with 240 g K^p per plant gave 
an additional yield of 35,2 tonnes per hectare (Oiaa.pion «& al,
1958) • Investigations by Bhangoo at *1. (1962) In Honduras 
indicated significant response to application ef phosphorus

t r>and potassium* In conduction with nitrogen t/ improving the 
average bunch weight ml *Giant Cavendish* banana* Little 
or no response was obtained with the use of nitrogen alone*

Zn a trial' conducted by Lin £1*(1962) individual 
application ef nitrogen, phospherus and potassium failed to 
Influence growth and yields* while HPX at the rate of 
200{1GQ|300 kg* N| P p t f  K p  per acre helped to maximise 
the yield* The effect ef nitrogen and phospherus in increasing 
bunch weight of bananas has been stressed by Bandhawa al, 
(1973)* which wae further confirmed by Sunder Singh (1972)*

Shanmugamx and Velayutham (1972) reviewed fertili­
ser recommendations of banana in different states of India
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and found that a do** of 225 g each of N, P and K per 
plant per year was the best recommendation for Kerala toils* 
Triale conducted at Banana Uesaarch Station, Kannara, pointed 
out that about 191 9 nitrogen and 300 g potassium, when 
applied in 2 equal split doses increased the yield ef . 
•^ndran1 bananas in Kerala*

2* Hutrlents on growth and development

The correlation between bunch weight and leaf ares 
was reported by Crouehtr and Mitchell (1940) and Somerville 
(1944)«, Correlation between pssudostem height and elrcum* 
ftrance and yield was documented by several workers*
1  ' z

increase in yield could be secured in banana by the 
application of nitrogen In soils which were rich in avails* 
ble and K29 (Croucher and Mitchell, 1940) • According to 
Stein Hausen (1937), nitrogen promoted vegetative growth 
including longitudinal growth of petiole* Proactive effect 
was noticed on sprouting of cora bits also* Heductlon in 
the rate of leaf production and else of leaves produced 
were noted In bananas duo to deficiency of nitrogen (Murray,
1959)* Suekerlng was also reduced by low levels of nitrogen* 
oaruah and Mohan (1913) reported highest rate of tuckering 
with 330 g H per plant and lowest rate with aero g nitrogen 
per plant* Low rate of leaf production was noticed by
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Cutler (1960) in bananas with reduction* in levels of 
nitrogen* This was further proved by Baitikah and Khalidy 
(1962)* nrunacbslaa (1972) and Shan*ugam and Velayuthaa
(1972) reported reduction in the number of leaves produced 
with lower levels of nitrogen* Haight and girth of pseudo* 
stee was significantly increased with higher levels of 
nitrogen (Ashok hussar* 1977; Velsemma Mathew* 1980) .
Anjorln and Obigbesan (1983) reported that application 
of N at higher levels (490 g/plant) retarded the plant 
height and girth in bananas*

Phosphorus requirement of banana was auch less compared 
to N and K as reported by Kerris and Ayyer (1942). Martin 
Prevel (1964)* Turner (1969)* Jauhori (1974) and
Vadivel (1976)* Suasorville (1944) stated that whilst in 
the very early stages of growth significant increase were 
associated with the presence of added potash* no differences 
were found later*

Braesawsky and Van Riesen (1962) opioneri that treat*
»ent with 60s 64s 450 Ib/ccre K?K* produced significantly 
more leaves than treatment with 60s 64* 150 and 120s64:159 lb/ 
acre* Influence of &gp in enhancing, sucker production was 
reported by Jasoulingaa j$£ ̂ i* (1975)* Effect of k20 on •Eairywan* 
bananas woo studied by Vang and Fao (1962) and the results
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showed that area* length* width and nuatber of liavn 
are not affected significantly by potaah* Petassiuw 
starvation significantly reduced tho loaf «liO| longlvlty* 
total loaf area* paoudeateM height and clrcuatferanee In 
bananao (Lshav* 1972)*

Pseudostew growth waa greatly Ineroaaod by potessiuo* 
as reported by Chu (1960) and Shoola (1982)* According to 
Vang and Pao (1962) height of tho plant waa not signifl** 
cantly influenced by Ineroaaod dosoa of potaah*

3* Effect of nutrionto on flowering
in Buokon fields Creueher and Mitehell (1940) observed 

oarlinoaa of flavoring by two nontha duo to appliootlon of 
nitrogen* Shooting waa hastanad upto 2C§i by nitrogen*
This was in confiraity with tha atudioa dona by stain - 
Hausen (1957)# Siaoonde (1959) and Kahil at *1.(1984).
Tha duration of tha crop waa significantly increased by 
application of nitrogen (Valsawsa Mathew* 1980)*
Singh li al«(1977) observed that hlghar lavola of NPK 
(150 g ft* 90 g 170 g 0 par plant par year) slgni- 
fieently ahortaned the tint taken to flowering*
4* Effect of nutrient* on yield and yield attribute!

A positive correlation exists between tha applied 
nutrients and yield* as reported by nany workers*
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Gowoan and Eastwood (1940) obtained increased yields do# 
to application of nitrogen* This was later on supported by 
Shan and Malwcder (1936)* Sicawnda (1969)* Butler (1960) 
and Jagirdar (1963) * All tha yield attributing oharaotara 
and ultisately tha yiaid war# improved in bananas by tha 
application of nitrogen (Venkattsimjtt f|* 1969$ and 
Arunachalaa ft el«t 1916)* Hamaawasi and ttuthukrishnan
(1973) obtained bast rasult with 170 g h par plant par 
year which increased tha length and girth of fruit at 
harvest* Gopiacny (1979) studied tha aff act of top*
drassing with was at flower*»toltlatlon to Zanzibar variaty 
of •Nendran* • Thay found that additional das* of 900 g 
urea in fiva equal splits of 100 g each at one week interval* 
during 9th wonth of planting raauXtad in an tocraaaa to 
bunch weight and nuobar of fingara par bunch* Spilt applto 
Cation of niirogan at 90 and 1S0 days altar planting 
recorded naxiauw bunch weight (Kacbiar ft ii** 1979)* Effect 
of nitrogen nutrition in ralnfed •Palayankodan* waa reported 
by VaXaiMta &athew (1980). in this study optimuoi and 
econonic doses of H were worked cut ac 204*6 g and $6 g par 
plant par yaar respectively* In trials conducted with the 
variaty •Giant Cavendish1 * ttuchar of hands* fruit number 
and yield of bunches ware increased by application of nitrogen, 
tha bast rata of nitrogen being H at 1QQ g per plant par year*

i



 ̂ II

Fruit length and weight were not significantly affected 
by nitrogen application C Hernandos fifr ah, 1901)

Trial® conducted in bananas by Valeaayar et a|, (1965) 
with various combinations Off tf9 ? and K revealed that there 
was response with tha application of nitrogen* The role of 
nitrogen as the critical nutrient in determining the yield 
was further supported by Nasbisan et 31. (1981). £n*Poovanf 
variety of banana best results were obtained with 100 g 

nitrogen per plant for plant crop and 200 g for the ratoon.
For tha variety *Vayaivazhai, (abb) 100 g nitrogen was 
sufficient for both crops (Kan Ian et a}. 1981). Yield 
•Increase was obtained in 1Giant Governor® bananas vdth 
increasing levels of nitrogen upto 240 g per plant per year. 
(Ghattonadhyav et 1981). Kohli £& &• (1984) reported 
that oaKimusi dry matter production and yield were observed 
in *£obusia* banana with 150 ~ 300 g nitrogen per plant 
per year. ■

i

Foliar application of nitrogen enhanced the yield in
bananas as reported by Ashbk Kumar (1977) and Sharsa (1984). 
Individual effect of phosphorus in improving the yield off 
bananas was not much significant {Valomyar jgt j&. 1965} 
Naaiblssn $1*1981). Jaglrdar and Ansari (1966) reported that
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'Basra!' variety of banana receiving 96 lb per sera of
alone* gave the highest yield in terns of bunch 

weight* number of fingers per unit ares and highest monetary 
returns per lb of fertilisers applied* Beneficial effect 
of potassium on yield of bunches has been confirmed by 
B*ny workers (Osborne and Hewitt, 1963} Moreau end Robin, 
1972} Sheets, 1982} Turner end 0arfcuSj1982| Lcmgenegge? 
end Smithy1986}*

Increased dose of potassium exerted a favourable 
effect on nearly every feature of fruit growth end quality 
as reported by Tang and Pao (1962)* Average weights of 
fingers increased due to potash application by 13-27 per cent 
during first year and by 27-48 per cent in second year* 
Thickness and weight of peel, length and girth of fruits 
etc* were also Increased*

In a trial conducted by Venkatarayeppa «t (1978) 
fruit volume and weight were remarkably increased by spray­
ing potassium dihydrogen phosphate (2̂  solution) to the whole 
plant* Among the six levels (100 - 600 g Krp per plant) of 
potassium tried by Oblefuna (1904), KgQ at 300 g per plant 
per year was found to be the optimum dose with respect to 
increase of yield* But 750 g K£0 per plant per year was 
found to produce the highest yield in 'Giant Cavendish' 
bananas (Garita and Jaraalllo, 1984}*
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1 Increased yields were obtained by application of 
ft* .P and & in combination in bananas* Bhangoo J& el.(1962) 
found out that a 350-160«1SO formulation of ft* ^2^5 end 
iĈ O greatly increased yields* bunch weight and number of 
bonds per bunches* According to Veeraraghsvan (1972)*

' significant increase in the number and weight of fruits 
In tftendrsn* banana was obtained with 223 g ft* 228 g Pg05
and 436 g K^O par plant per year* A dose of 190 g ft*
155 g p2°ft 186*75 g K^O psr plant per year was the 
best recommendation for ♦liobusta* bananas (Kohll at ai«1976), 
•Daerai* bananas produced aaxi&ma yield in Uttar Pradesh 
with 150 g ft, 90 g P^s and 170 g K%0 par plant per year 
($ingh sk Bk*9 1977), Filial &  & *  (1977) found that 
optimum dose of ft* Pgps and K^O giving maximum yield was
191 g ft* 115 g P2°5 and 301 9 ̂ 0  per plant per year In
9ftendranl bananas. Plants receiving 100 teg ft* 40 kg ?205 
and 400 kg K^O per acre produced heaviest bunches In 
•ftobusta9 banana* (Filial and Kbadar, 1981).

4, effect of nutrients on fruit quality

Pre-harvest conditions Including mineral nutrition 
reflected on the quality of final products in ell crops*

It was observed that nitrogen nutrition had positive 
effect on soluble solids and iitrablo acidity and adverse
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effect on the weight and solid to acid ratio of Pineapple 
fruit (fteuthsr and Smith, 1952$ Smith, 1967/ Kefford and 
Chandler, 1970)* Desai and Phadnis (1979) reported that
in Cheesa sahabl grapes, TSS, acidity* sugar and 7SS/acid■ 1 ;
ratio were better with lower levels of nitrogen. Total 
reducing sugar content was increased significantly by 
nitrogen application (Chattopadhvav et al, 1930)* Similar 
results were obtained in rsinfed *PalayaRkodan# bananas, 
studied by Valsasiaa Mathew <1980),

In an experiment by Ho (1963 b) in Taiwan increasing 
supplies of Increased the number of bunches, rind thick* 
ness, finger length, and circumforanse* Increased dose of 

improved the fruit conditions as observed after £0 days 
of storage* According to ftaen (1976) opticm yield of high 
quality fruits were obtained with an annual application of 
370 g potasslum-Ammonium Nitrate along with dSO g k<31 per 
plant, Yield and fruit quality was lowest with higher rate 
of application or when the latter treatment was supplemented 
with 250 q magnesium sulphate.

Studies conducted by Venkaierayappa et (1976) 
on the effect of post shooting application of potassium 
dihydrogen phosphate revealed that the treatments signifi­
cantly increased the volume and weight of fruits* Total
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soluble solids contents of •Rofeusta1 increased with an 
increase in 1aval of &20 application (upto 30Q g par plant)* 
Reducing# nan-reducing and total sugar contents also 
Increased with increasing rates of K^O. t:hile acidity was 
decreased# sugar-acid ratio was enhanced# Fruit ascorbic 
acid content was also increased with higher levels of 
potash (Vadlvel and Bhsnmugavelu# 1973)# Sheola (1982) 
also obtained beneficial effects on T$S# reducing sugars# 
total sugars# sugar acid ratio and acidity with higher 
doses of potash#

Singh si# (1974) studied the affect of nutrients 
on fruit quality of ♦Robust*1 bonsnc and reported ah 
appreciable Improvement In fruit qualities with different 
K combinations# But Teotia §& M s  (1972) failed to get 
any marked effect on the quality of fruits as effected by 
the different levels of N# P and K in bananas variety 
* Cavendish* •
3# Deficiency of nutrients

Deficiency of any of the 3 major nutrients would 
seriously impair tho growth and development of banana and 
ultimately result in the reduction of yield of bunches#

Murray (19S9) and ftsrdlaw {1961} reported that 
characteristic symptoms of nitrogen deficiency were slow



growth, development of yellowish green colour ef limine 
end mere or loss deep reddish finger or pigmentation in 
petiole* Total deficiency o f nitrogen wsuid effect the 
growth beyond flowering (Charpentler end Martin Prevel, 1965), 
A considerable reduction in yield end quality invariably 
occurred if differentiation coincided with a period ef 
nitrogen deficiency*

Pel# green leaves end Pink petioles were produced by 
nitrogen deficiency in 'williams* bananas (Lahcv at al,
T9C1).

Severe phosphate deficiency has been tentatively 
Identified in Dominies (Sinmontis, 1952) * Bananas planted . 
on a highly phosphate deficient toll after satisfactory 
establishment, stopped growing and many plants subsequently 
died* Cessation of growth was accompanied by bad leaf 
colour coupled with severe marginal scorching and shrinkage 
of older leaves, poor root development, rotting ef hast 
of cam and occurrence of stained vasculare in centre of 
the corm*

In Jamaica Similar situation was occurred with respect 
to potash deficiency (Slmaonds and Hutchinson, 1953),
v̂an though satisfactory early gxewth were thereafter a 
time the older leaves turned yellow at tip and distal



margins end yellowing rapidly spreaded in proximal direction 
until whole leaf has withered#

Occurrence of preiaaiure yellowing was reported In 8 to 
10 sonth old ♦Lacatan* bananas due to low K supply# in dry 
soils (Basselo# 19(M) • On Cfcintblna series soils# K^O at 
200 or 400 kg per hectare controlled premature' yellowing 
(t&ccla a*# 1980)# Murrey (i960) observed that visual 
deficiency symptoms of K .occurred at levels considerably 
lower than those at which growth was reduced# In a trial 
with banana on K deficient soil*.# pre-planting application 
of K. increased the yield by upto 17*5/i (information 
bulletin# Citrus and subtropical Fruit Research Institute)*

6# fiffact bf s p l it  application

71me of application of fertiliser Is an important 
factor in determining the yield of the crop (Su&bosvI U o# 
1944)# He reported that the whole quantity of fertilisers 
should be applied during the early stages of growth*
Ihe importance of split application of fertiliser has been 
pointed out in earlier periods by Alexandrowits (1955), 
Lugain (1959)# Ho ("1968) and heigh (1969)# nitrogenous 
fertilisers were applied in z to 12 instalments by Regain



and ha has reported that fractional application of 
nitrogen was more beneficial than frequent application 
in large quantities* Veeraraghavan (1972) recoomended 
228 g H , 228 g P£0& and 456 g K20 /  year for 'Nendran* 
banana during 2nd and 4th month after planting in two 
equal splits*

Vserennah al*(1976) studied the nutrient uptake 
in • Poo van* and •JSobusta* bananas end reported that 
nitrogen and potassium were absorbed more in pr«-f lowering 
stages in '^obusta** They found a continuous and steady 
uptake of nitrogen and potassium and quantities were alisoat 
equal before and after flowering in the esse of 'Poevan1*

For 'Felayenkodsn* variety a dose of 160-200 g Nt 
160-200 g J?20& and 320-400 g K^O per plant per year was 
racoaaatnded to be applied in 2 equal splits et 2nd end 4th 
month after planting (floohjl 936)*

i

The highest yield in ralnfed bananas was recorded 
by Osborne and Hewitt (1963) when N was applied in 3 splits 
in an year* Leigh (1969) also supported this type of split 
application* Marques and Montelro (1971) reeonmnded at 
least 200 kg Nt 50-150 kg P205 and 100-160 kg K£0 per



hsctare, applied in three to four splits in Mozambique 
as mineral fertilizers ©r compost*

Three split' applications of K^O at first# third-' 
and fifth month after planting wore tried, along .with' 
nitrogen# in Tamil Bsdu* The results of the study revealed 
that split application was beneficial in increasing yield 
of bunches. Slit fertilizer© did net holp to increase yield 
if applied after six month* of planting# Three split appli­
cations of 900 kg H# 480 kg ppa5 *nc* 480 kg -Krp per hectare 
increased the yield to a 'greater extent in ♦Dwarf Cavendish* 
bananas (Sharms and Roy# 1973)* Tho Importance of applica­
tion of■fertilizers In three splits was ctrussed by 
Mambiay £l*(1979)« This study rtcoarosndsd the application 
of fertilizers in three equal splits at 30# 60 and 150 days 
after planting*

Different level® of split applications wore racoesssnded 
to different nutrient# by Ho (1968)* He recommended 5 spilt 
applications of nitrogen# two split applications of phos­
phorus and three split applications o f potassium for the 
&aximisaticn of yield*

■ effect, of potassium applications during the floral 
Initiation stages was studied by Ofolefuna (1984). six-
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level* of Ksp {100 to 600 o p#r plant} ae owriats of 
potash (icxo KgO at control) were applied 1a plantain at 
growth stags* ranging froa 15ih to asnd leaf eaergence* 

at 300 g pax plant applied at 1g/20th leaf stag*
{four to five aursth* after planting) predused highest 
yield* .Potash application beyond 20th loaf stag* (five 
csonths of tax planting) was not effective in increasing 
the yiald* iiighaat yield of plantain associated with heavy 
application of two to three m>r*lh* after planting ,

t v
Could he achieved by tisely application of still quantl- 
ties «f K̂ O at 19/2Gih leaf stage when It require: aero 
for its i torsi initiation*

According to lUjoevan (1983) yield Gould he IsproYcd 
by in ,Palayankodan, variety by suitably aplltlng the 
rscohaendad doaa of fertilizers* It has been suggested 
that for •Nendran*, application of fertilizers in six split 
doss* will ba beneficial to ifsprove finger size and bunch 
weight (/3hdtyj1f 66) •

i
Goaioonv at ftl* (1979) sesea&tnded application of 

an additional dose of 5500 0 urea in five equal splits at 
on© week Interval during fifth saonth of planting for 
obtaining higher yields*



Xn a trial conducted by sh&rma (1984) with 
♦Bssrai® bananos 250-500 g h waa applied to soil In 
split dose o f half the rate applied to soil and half 
as foliar sprey* Plant height pseudosteal girth, bunch 
■weight and number o f fruit* v/ere found greater in plant* 
receiving 137.3 8 per. plant applied in twelve spray* at 
two weeks interval starting £.wja October - Movesiber. 

Earlier flowering was also reported by tlti* treatment* .
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KATERIALS AH3 METHODS

The present investigation wee undertaken with the 
objective of asking a suitable fertiliser r«corsa:«ndation 
far the ’Ntndran* bananas grown under irrigated conditions 
In rice fallows* The sateriala and Methods used for the 
study are detailed below*

1* Location
The field experiment was conducted in the rice fallow 

of the Instructional Fara, attached to the College of Agri­
culture, Veiiayani* The experimental site was located at 
an altitude of 29 «Vi above the ®tan-sea level and at a 
latitude of 3*b° n and longitude of 76*9° E* The soil of 
the experiments! field was clay loam.

Chemical properties of the soil wore studied end 
the results ere presented in Table 1* Tho chemical characters 
of soil from an upland field near the experimental sit# 
and wet land soil from a farmer* s field In vvhich bananas 
were grown aro also presented In this table, for coapara- 
tlve purposes*



Table 1* Chemical properties of soil from experimental 
field, farmer’s field arid upland field

Characters Experimen­tal field
E-armor* a 
field

Upland
field

Total fiitrogen (&)i - 0,074 0*092 - 0*041
Available (kg/ha) 12*5 16 S3
Available K^O (kg/ha) 206 176 113
Total Ca3{£} 0.037 0*032 0*17
pH 0*3 3*2 4*9

2* Climate

The experiments! site on joyed a humid tropical Climate 
end received a good amount of rainfall by way of South-west 
«»d ttnrth-osst monsoons, The data on various rather para- 
alters (monthly rainfall, tte&rt-ssaxlmuoi and fsini&UKs tempera­
tures and relative humidity) during the cropping period 
(November 196$ to Stouessbsr 1936} aro presented in Appendix X* 
The mean maximum and minimum temperatures during the crop­
ping period were 34.2°G and 21*2UC respectively, 'total 
rainfall received during the period was 1488*1 raas# Maximum 
rainfall was received during the oonth of August# Daring 
planting time about 449#8 of rainfall was received# 
Irrigation was given to the crop at fortnightly intervals 
with 200 It of water per plant*
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3* Cultlvar

The cultivar selected Ter the study was *Hendran* 
cooing under ths subgroup •plantain* with •AAB* genome.
This is a popular cultivar of banana having good fruit 
qualities* liendran is mainly grown as an irrigated crop 
In Kerala*

{

4. Preparation of planting material

Suckers of uniform else and age ( 3 months old) were 
selected end pseudosteas were cut each at a length of about 
15*25 cm from the corm* The rhizome were smeared with cow* 
dung slurry and ash* dried in sun for 3*4 days and stored 
in ehade upto 1b days before planting*

5# Field preparation and planting

Raised beds were taken with proper channels all around
3and pits of size SO cm were dug on these beds at a spacing 

of 2 e x 2 tu tfood ash at the rate of two kilograms and lime 
st the rate of 1 kg were applied to each pit* 2b geat of 
phorate 10/i G was applied to each pit before planting as a 
prophylatic measure against rhizome weevil and aphids*

Suckers were planted upright In the centre of pits 
with 5 cm of pseudostem remaining above the soil level*
Planting was done on 13th Koveaber* 1933* Uniform cultural and



crop managssent practices were adopted during the cropping 
period*

6. hxperimenial design and layout

The experiment was laid out in 33 confounded factorial 
design with two replications. The higher order interactions 
HK2S and NK2S2 were partially confounded in replication 1 
and 2 respectively. Four controls were tested against the 
treatments in order to compare the different levels of split 
applications in treatments and controls.

The details of layout are as follows:
Total number of treatments 
Number of controls 
iiusher &i replications 
Nucabtr of blacks 
Number of plots per block

spacing
Number of plants per plot 

Treatment*
Treatments consisted of combinations of three levels 

of nitrogen* three levels of potassium and three levels of 
split applications.

6 2?
I 4 
i 2

1 6
« 13 
(9 treatments 4* 
4 controls)

I 2 m x 2 sa
* 4
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Levois of nitrogen
1 * 2 0 0 grace per plant psr year
2* «* 300 grass par plant per year
3, N -*» 400 gra» per plant per year

levels of petassitsa
1, ^  •* 300 grass per plant per year
2* K0 •*■ 450 graa per plant per year

e**

3* Kq -« 600 gram par plant per year

H and K^G were applied in 4* 6 and © splits as- given below

4 splits « Four equal splits at first* second* third 
end fourth month after planting*

6 splits » sin. equal splits et first* second, third*
fourth* fifth end sixth month after planting*

© splits «*» Bight equal splits et first* second* third*
fourth* fifth* sixth, seventh end eighth month 
after planting*

In all the treatments J?gS5 was applied at a rate of 
100 ga per plant per year and this whole quantity ef P^0S 
was applied one month after planting*
The details about controls are given below:

The dose as per roeora&endailon of package ef practices 
1982 (19Q8W*SCO g ftH Pjpjj * ^ 0  per plant per year)*



This was applied in two equal split* «* second and fourth esonth 
after planting*

€onteol*2
N end K^O recommended as per package of practice* were 

applied in four equal split* at first* second* third end 
fourth month after planting* P20s was applied one month efter 

’ planting*

ConiroI**3
N and k.£0 recommended a* per package of practice* were 

applied in six equal splits at first* second* third* fourth 
fifth and sixth month after planting* P205 was applied one 
month after planting*

Control***
N end K^O recommended as per package of practices were 

applied in eight equal splits at first* second* third* fourth, 
fifth* sixth, seventh and eighth month after planting*

was applied one month after planting*

Gswtiung was applied one month after planting at the 
rate of 10 kg per pit* in all the treated and control plots*

Nutrients N* and were applied as urea (46*0* n), 
Superphosphate <16*Gfs P2£>s5 and muriate of potash (6Q*€& K̂ O).
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7* Observation®

i* fe&rphological characters 
1* height of planting material

Reigbi of each sucker was recorded at planting time*

2* Haight of psaudostea
Haight of pseudostea was measured from tha base af 

the plant to tha axil of youngest leaf and recorded in Centi­
me tar 8*

3* Number of leaves
total number of leaves produced by plant upto each 

fertilizer application m s  recorded* et monthly intervals 
till shooting*
4* length of lamina

This was measured from the ba&e of the letaini to the 
tip and recorded in Centimeters*

5* vadth of lamina
Lanina width was measured at the broadest point in 

the middle region and recorded in Centimeters*

6* Total leaf area
This was computed using th© formula*6Leaf area « length x breadth k 0*8 (Murray* 1960}.

7* Huaber of days taken for the sprouting of the rhizome 
were calculated*



0* Total number o f days taken for flowering and harvest 
were computed separately*

9.* Sucker production
Mean mmher o£ days taken for first sucker emergence 

were recorded from each plant* Number of suckers et the 
time of shooting end harvest wore also recorded* However the 
suckers were not allowed to emerge until shooting* After 
shooting two healthy suckers per plant were retained*

iO* Bunch characters ,
Bunches were harvested when they were fully mature 

indicated by the disappearance of angles* round full*
(Staonds* 1959).

The following observations were made on bunch characters*

a) Melght of hunch
Height of bunch including th* portion of peduncle upto 

the first seer (exposed outside the plant) was recorded in 
Kilograms*
b) Length of bunch

This was measured from the point o f attachment of first 
hand to that of the last hand and expressed in Centimeters*

c) Nuetbor of hands and fingers per bunch

The total number of hands and total number of fingers 
in each bunch were noted*
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d) m * n weight of finger
The middle fruit in tha top row ©f the second hand 

(from th© has© of th© hunch) was selected as th© representa­
tive finger (eottreich £&-£1*1964) for finding out th© moan 
finger weight* girth and length of finger* Th© weight of 
thia representative finger was recorded as tha mean finger 
weight*

a) Girth and length off finger
Girth was measured at the middle portion and length 

fro* tha portion of atiaeheent to tha top using fine thread 
and scale* 
f) Dry waight

Tha whole mature finger was dried in ©van at 70°C until 
tv*g consecutive weights egraeias adapted by Sheela (1$S3)*

II* Qualitative analysis
a) Total soluble solids

The fruit from wail ripe bunches ware used for tha 
analysis of TSS* The middle finger in tha top row of second 
hand* was selected as th© representative fruit* Samples ware 
taken fro* each fruit* fro* 3 portions vis* top* middle and 
bottom and these samples ware pooled and macerated in a 
waring blender* Triplicate samples from those were utad 
for the analysis of total soluble solids (TSS) which was 
found out using a pocket refractoaotsr and expressed a© 
percentage*



b) Starch content
The mature finger (except the p*«i) m w  dried it 

?05G in oven« powdered -nd this wa* used for the analysis 
of starch {A0A&* 1965) end values expressed as percentage 
Of dry weight of fruits*

12* Statisticel analysis
The experimental data were analysed statistically by 

applying the technique of analysis of variance for confounded 
factorial experiment and significance was tested by *F* test* 
(Cochran and Cox# 1955)* 1SD was used for comparing levels of 
significant main effects and first order interactions* In 
cases where the second order interactions ( K x K k S) were 
found to be significant# the critical difference was ealcula- 
ted by using the fukey*« Q test (Snedecor and Cochran# 196?)* 
Uuadratic response surface of the fora

y m a + * cK* * dK * ©K ® 4r iUK waa tried to
estimate optiaua and economic doses of nutrients*



RESULTS



RESULTS

The results of the present study ere prescribed 
under the following titles*

1* Height of pseudostem

Observations oh mean height of pseudostem at monthly 
Intervals from second month of planting to eighth month of 
planting ere given In Tables 2*1 and 2.2 « Analysts of 
variance of the data are given In Appendix XX.

Effect of nitrogen was found to be statistically 
significant during the 2nd* 3rd* 4th and 3th month of 
planting. During this period the lowest nitrogen level 
was found to produce significantly taller plants than those 
under the other two nitrogen levels.

Potassium did not exert any significant influence 
on the mean height of pseudostem during the entire growth 
period. The response to split application was significant 
at earlier stages of growth of the cropjupto fifth month 
of planting) and thereafter it failed to shew statistice! 
significance* Application of fertilizers In 8<2aplits pro­
duced [relatively taller plants.1. These plants were signi­
ficantly tailor than those produced under 4 split applica­
tions* In general* an Increase in the number of splits was



T a b l e  2 , 1  H e i g h t  o f  p s e p d o s t e m  d u r i n g  f e r t i l i z e r  a p p l i c a t i o n  ( cm)  3 3

( f r o m  2nd mont h t o  8 t h  month o f  p l a n t i n g )

Main e f f e c t s /  
I n t e r a c t i o n s

2nd
month

3 r d
month

4 t h
mont h

5 t h
month

6 t h
month

7 t h
mont h

8 t h
month

N2 0 0 1 0 1 . 4 4 1 6 9 . 9 1 2 4 5 . 9 3 3 1 7 . 1 6 3 4 1 . 1 7 3 4 1 . 4 1 3 4 1 . 4 8

N3 0 0 8 3 . 4 3 1 4 7 . 4 6 2 2 5 . 2 9 2 9 9 . 1 7 3 3 1 . 1 9 3 3 6 . 4 6 3 3 6 . 5 4

N4 0 0 9 0 . 8 9  . 1 4 9 . 0 8 2 1 6 . 3 8 2 9 9 . 2 8 3 2 5 . 6 7 3 3 5 , 9 6 3 3 5 . 9 6

N sg sg S3 S} NS9 NSg iJSg

K3 0 0 9 1 . 8 9 1 5 4 . 8 7 2 3 1 . 5 6 3 0 5 . 6 7 3 2 9 . 0 2 3 3 1 . 6 1 3 3 1 . 6 7

K4 5 0 9 4 . 9 6 1 5 9 . 6 7 2 2 8 . 4 6 3 0 6 . 1 1 3 3 6 . 3 5 3 4 0 . 2 4 3 4 0 , 2 4

K6 0 0 8 8 , 9 1 1 5 1 . 9 1 2 2 7 . 5 8 3 0 3 . 8 3 3 3 2 . 6 7 3 3 9 . 9 5 3 4 0 . 0 8
NSg NSg NSg NSg NSg NSg NSg

S 4 8 3 . 3 5 1 4 5 . 0 5 2 1 6 . 7 0 2 9 3 . 6 6 3 3 0 . 1 8 3 3 2 . 9 8 3 3 2 . 9 8

S 6 9 4 . 1 3 1 5 8 . 0 5 2 3 3 . 1 4 3 0 8 . 5 0 3 3 3 . 9 2 3 4 0 . 2 9 3 4 0 . 2 9

S 8 9 8 . 2 9 1 6 3 . 3 5 2 3 7 . 7 7 3 1 3 . 4 4 3 3 3 . 9 3 3 3 4 . 5 6 3 3 4 . 5 6

SE- +
S$ S3 s 9 S? NSg NSg NSg

3 . 6 7 5 . 2 8 5 . 5 5 5 . 3 8 4 . 9 6 3 . 7 2 3 . 1 7
CD ((3 . 0 5 ) 1 0 . 4 7 1 5 . 0 6 1 5 . 8 1 1 5 . 3 5 NSg NSg NSg

N2 0  0 K3 0 0 1 0 1  . 1 4 1 6 1 . 5 3 2 4 3 . 7 9 3 1 8 . 3 3 3 3 4 . 5 8 3 3 4 . 6 6 3 3 4 . 6 6

N2 0 0 K4 5 0 1 0 5 . 9 0 1 8 0 . 9 9 2 5 2 . 8 3 3 1 2 . 1 6 3 4 1 . 3 8 3 4 1 . 3 8 3 4 1 . 3 8

N2 0 0 K6 0 0 9 7 . 3 0 1 6 7 . 2 0 2 4 1 . 1 6 3 1 6 . 0 0 3 4 2 . 5 5 3 4 8 . 2 0 3 4 8 . 4 1

N3 0 0 K3 0 0 8 7 . 6 2 1 4 9 . 2 9 2 3 5 . 1 3 3 0 1 . 5 0 3 2 8 . 8 8 3 2 8 . 8 8 3 2 9 . 7 5

N3 0 0 K4 5 0 8 5 . 0 8 1 5 0 . 7 5 2 2 7 . 5 0 3 0 2 . 3 3 3 2 4 . 5 4 3 2 6 . 2 0 3 3 3 . 3 7

N3 0 0 K6 0 0 7 7 . 5 8 1 4 2 . 3 2 2 1 3 . 2 5 2 9 3 . 6 6 3 4 0 . 1 6 3 4 2 . 2 5 3 4 5 . 2 9

N4 0 0 K3 0 0 8 6 . 9 1 1 5 3 . 7 9 2 1 5 . 7 5 2 9 7 . 1 6 3 2 3 . 6 0 3 2 5 . 2 8 3 2 6 . 4 0

N4 0 0 K4 5 0 9 3 . 8 9 1 4 7  , f- 4 2 0 5 . 0 6 2 9 8 . 8 3 3 4 0 . 1 2 3 4 2 . 2 1 3 4 7 . 9 6

N4 0 0 K6 0 0 9 1 . 8 7 1 4 6 . 2 0 2 2 8 . 3 1 3 0 1 . 8 3 3 1 0 . 2 9 3 2 9 . 3 7 3 3 3 . 4 5

N2 0 0

NSg NS0 NSg NSg NSg NSg NSg

S4 9 6 . 5 9 1 6 6 . 9 1 2 4 3 . 4 5 3 0 9 . 8 3 3 4 3 . 3 5 3 4 4 . 0 9 3 4 4 . 3 0

N2 0 0 S 6 1 0 2 . 3 3 1 6 8 . 9 5 2 5 0 . 9 1 3 2 2 . 0 0 3 4 6 . 5 4 3 4 6 . 5 4 3 4 6 . 5 4

N2 0 0 S8 1 0 5 . 4 1 1 7 3 . 8 6 2 4 3 . 4 1 3 1 9 . 6 6 3 3 3 . 6 2 3 3 3 . 6 2 3 3 3 . 6 2

N3 0 0 S4 7 7 . 7 0 1 3 3 . 6 1 2 2 4 . 7 1 2 9 4 . 1 6 3 2 6 . 1 6 3 2 8 . 8 8 3 3 6 . 4 1

N3 0 0 S 6 8 5 . 7 0 16 1  . 3 6 2 2 2 . 1 3 2 9 8 . 0 0 999 nn 3 3 5  1 9 --- 3 3 5 . 1 2

N3 0 0 S8 8 6 . 7 9 1 5 7 . 3 9 2 2 9 . 0 4 3 0 5 . 3 3 3 3 5 . 2 1 3 4 2 . 2 9 3 4 2 . 2 9

N4 0 0 S 4 7 5 . 7 6 1 3 4 . 6 4 ' 1 8 1 . 9 3 2 2 7 . 0 0 3 2 1 . 0 4 3 2 5 . 2 8 3 3 3 . 1 2

N4 0 0 S 6 9 4 . 2 5 5 3 . 8 3 2 2 7 . 3 5 3 0 5 . 5 0 3 2 3 . 0 1 3 4 7 . 2 1 3 4 7 . 2 1

N4 0 0 S 8 1 0 0 , 6 6 1 5 8 . 7 9 2 4 0 . 8 4 3 1 5 . 3 3 3 2 2 . 9 5 3 2 9 . 3 7 3 3 3 . 1 7

K3 0 0

NSg NSg s g a y NSg NSg NSg

S4 8 3 . 1 0 1 4 6 . 9 5 2 2 6 . 2 5 2 9 9 . 8 3 3 2 6 . 3 3 3 2 7 . 8 8 3 2 9 . 8 7

K3 0 0 S 6 9 0 . 5 8 1 5 0 . 6 4 2 1 0 . 8 5 2 9 6 . 0 0 3 3 4 , 2 1 3 3 7 . 2 6 3 4 4 . 3 8

K3 0 0 S8 7 6 , 3 7 1 3 7 . 5 8 2 1 3 . 0 0 2 8 5 . 5 6 3 3 0 . 0 1 3 3 3 . 7 9 3 3 9 . 5 8

K4 5 0 S4 9 6 . 7 9 1 5 3 . 3 2 2 3 6 . 8 4 3 0 9 . 5 0 3 3 5 . 1 8 3 3 5 . 1 8 3 3 5 . 1 8

K4 5 0 S 6 9 3 . 1 6 1 6 3 . 6 6 2 3 6 . 3 0 3 0 9 . 0 0 3 3 9 - 2 5 3 4 0 . 2 9 3 4 0 . 2 9

K4 5 0 S 8 9 2 . 4 2 1 5 7 . 1 5 2 2 8 . 2 6 3 0 7 . 0 0 3 2 7 . 3 3 3 4 5 . 4 1 3 4 6 . 9 1

K6 0 0 S4 9 5 . 7 9 1 6 6 . 3 4 2 3 3 . 5 8 rm y . t-t- 3 ? 5  7 £ 3 2 5 . 7 6

K6 0 0 S 6 1 0 1 . 1 2 1 6 4 . 7 0 2 3 8 . 2 5 3 1 3 . 3 3 3 3 5 . 5 8 3 3 7 . 2 5 3 3 7 . 2 5

K6Q0 S 8 9 7 . 9 5 1 6 1 . 0 0 2 4 1 . 4 6 3 1 9 . 3 3 3 4 0 . 6 6 3 4 0 . 6 6 3 4 0 . 6 6
Nsg NSg NSg NSg NSJ NSg NS?

SE Z-
) . 0 5 )

6 . 3 6 9 . 1 5 9 . 6 1 9 . 3 3 8 . 6 0 6 . 4 5 5 . 4 9
CD (C N S3 Nsg 2 7 . 3 9 NSg NSg NSg NSg

N -  N i t r o g e n  ( g / p l a n t )  K -  P o t a s s i u m  ( g / p j . a n . ;  5  -  S p l i t  a p p l i c a t i o n

S J -  S i g n i f i c a n t  NSg-  N o t  s i g n i f i c a n t
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OF POTASA/OM Ĉ FR-OM 2 h(1 MOUTH OPTO 0 ^  MONTH A.f TfcR PLANTING )

3 4-0

3 0 0

A B O

1 8 0

14-0

100

G O

momths

K 300 ■> -* ----------------------   4 5 0  $. -4r

_______ L£VEUS OF POTASSIUM_____
Kfioo



H
IL

IQ
H

T
 

OF
 

P
«e

.U
O

«S
T

£
M

 
C

^C
S

m

«=■»<& -2,*3 HEIGHT OF PSE.UDOST ELM A.S INFt-UE
JSPUIT APPUICATIONS 't=r ROW SB, MONTH up T'

tjjC-ED BJV DlPFEftENT

a'**- MOUTH AFTER PLANTIWQ

s ao

3-10

30 0__:

s.&o

220

*80

4-Vo

4 0 0

CO

.Sa
M.OMTHS 

— *=><£ ------- •S 8
SF»\_lT APPUICATIONS



T a b l e  2 . 2  H e i g h t  o f  p s e u d o s t e m  d u r i n g  f e r t i l i z e r  a p p l i c a t i o n  (cm)  
( f r o m  2n d month t o  8 t h  mont h o f  p l a n t i n g )

T r e a t m e n t
c o m b i n a t i o n s

2n d
month

3 r d
month

4 t h
month

5 t h
month

6 t h
mo nt h

7 t h
month

8 t h  
j mont h

N2 0 0  K3 0 0  S4
9 6 . 0 5 1 5 3 . 1 2 2 2 3 , 3 8 3 0 2 . 5 0 3 2 6 . 7 5 3 2 7 . 0 0 3 2 7 . 0 0

N2 0 0  K3 0 0  S 6
1 0 3 . 8 6 1 4 9 . 6 0 2 5 3 . 7 5 3 2 3 . 5 0 3 4 2 . 5 0 3 4 2 . 5 0 3 4 2 . 5 0

N2 0 0  K3 0 0  S 8
1 0 3 . 5 0 1 8 1 . 8 8 2 4 4 . 2 5 3 2 9 . 0 0 3 3 5 . 5 0 3 3 5 . 5 0 3 3 5 . 5 0

N2 0 0  K4 5 0  S4
1 0 8 . 3 5 1 8 6 . 6 3 2 6 8 . 5 0 3 1 5 . 5 0 3 3 4 . 1 3 3 3 4 . 1 3 3 3 4 . - 1 3

N2 o a ^ 4 5 0  S g 1 0 4 . 7 3 1 8 8 . 8 8 2 5 2 , 0 0 3 2 3 . 5 0 3 3 4 . 1 3 3 3 4 . 1 3 3 3 4 . 1 3

N2 0 0  K4 5 0  S8
1 0 4 . 6 3 1 6 7 , 4 8 2 3 8  r0 0 3 1 2 , 5 0 3 3 1 . 8 6 3 3 1 , 8 8 3 3 1 , 8 8

N2 0 0  K6 0 0  S4 8 5 . 3 8 1 6 1 . 0 0 2 2 8 . 5 0 3 1 1 . 5 0 3 4 5 . 1 8 3 4 7 . 1 2 3 4 7 . 1 2

N2O0 K6 0 0  S 6
9 8 . 4 0 1 6 8 . 3 7 2 4 7 . 0 0 3 1 9 . 0 0 3 6 3 . 0 0 3 6 3 . 0 0 3 6 3 . 0 0

N2 0 0  K6Q0 S 8
1 0 8 . 1 3 1 7 2 . 2 5 2 4 8 . 0 0 3 1 7 . 5 0 3 3 4 . 5 0 3 3 4 . 5 0 3 3 4 . 5 0

N3 0 0  K3 0 0  S 4
8 4 . 7 5 1 4 2 . 1 0 2 5 4 . 5 0 3 0 9 . 5 0 3 3 1 . 5 0 3 3 1 . 5 0 3 3 1 . 5 0

N3 0 0  K3 0 0  3 6
9 5 . 0 0 1 5 6 . 6 3 2 2 7 . 6 5 2 9 9 . 5 0 3 2 9 . 0 0 3 2 9 . 0 0 3 2 9 . 0 0

N3 0 0  K3 0 0  S8
8 3 . 1 3 1 4 9 . 1 5 2 2 4 . 2 5 2 9 5 . 5 0 3 2 6 . 1 5 3 2 6 . 1 5 3 2 6 . 1 5

N3 0 0  K4 5 0  S4
8 1 . 8 6 1 3 1 . 0 0 2 1 3 . 1 5 2 8 7 . 5 0 3 0 6 . 0 0 3 0 6 . 0 0 3 0 6 . 0 0

N3 0 0  K4 5 0  3 6
8 1 . 1 3 1 4 9 . 1 3 2 2 8 . 2 5 2 9 8 . 0 0 3 3 1 . 1 3 3 3 1 . 1 3 3 3 1 . 1 3

N3 0 0  K4 5 0  S 8
9 2 . 2 5 1 7 2 . 1 5 2 4 1  . 1 2 3 2 1 . 5 0 3 3 6 . 6 0 3 4 1 . 5 0 3 4 1 . 5 0

N3 0 0  K6 0 0  3 4
6 6 . 5 0 1 2 7 . 7 5 2 0 6 . 5 0 2 8 5 . 5 0 3 4 1 . 0 0 3 4 1 . 0 0 3 4 1 . 0 0

N3 0 0  K6 0 0  3 6
8 1 . 2 5 1 4 8 . 3 5 2 1 1 . 5 0 2 9 6 . 5 0 3 3 6 . 5 0 3 4 0 . 7 5 3 4 0 . 7 5

N3 0 0  K6 0 0  S 8
8 5 . 0 0 1 5 0 . 8 8 2 2 1 . 7 5 2 9 9 . 0 0 3 4 3 . 0 0 3 4 3 , 0 0 3 4 3 . 0 0

N4 0 0  K3 0 0  3 4
6 8 . 5 0 1 4 5 . 6 3 1 9 0 . 8 8 2 8 7 . 5 0 2 2 0 . 7 5 3 2 5 . 1 5 3 2 5 . 1 5

N4 0 0  K3 0 0  S 6
9 1 . 5 0 1 5 3 . 7 5 2 2 4 . 1 3 3 0 5 . 5 0 3 3 4 . 0 5 3 3 4 . 0 5 3 3 4 . 0 5

N4 0 0  K3 0 0  S 8
1 0 0 . 7 5 1 6 2 . 0 0 2 3 2 . 2 5 2 9 8 . 5 0 3 1 6 . 0 0 3 1 6 . 6 5 3 1 6 . 6 5

N4 0 0  K4 5 0  S4
8 1 . 5 4 1 3 4 . 3 0 2 5 0 . 9 3 2 6 5 . 0 0 2 3 8 . 5 0 3 4 7 . 5 0 3 4 7 . 5 0

N4 0 0  K4 5 0  3 6
9 3 . 6 5 1 6 3 . 0 0 2 2 8 . 6 5 3 0 5 , 5 0 3 5 2 . 5 0 3 5 5 . 6 3 3 5 5 . 6 3

N4 0 0  K4 5 0  S 8 1 0 6 . 5 0 1 5 4 . 5 0 2 3 5 . 6 3 3 0 6 . 0 0 3 3 8 . 3 8 3 3 8 . 3 8 3 3 8 . 3 8

N4 0 0  K6 0 0  S4
7 7 . 2 5 1 2 4 . 0 0 2 0 4 . 0 0 2 5 8 . 0 0 3 0 3 . 8 8 3 1 1 . 1 3 3 1 1 . 1 3

N4 0 0  K6 0 0  3 6
9 7 . 6 3 1 5 4 . 7 5 2 2 6 . 3 0 3 0 5 . 5 0 3 3 2 . 5 0 3 3 2 . 5 0 3 3 2 . 5 0

N4 0 0  K6 0 0  S 8
1 0 0 . 7 5 1 5 9 . 8 8 2 5 4 . 6 5 3 4 1 . 5 0 3 4 4 . 5 0 3 3 4 . 5 0 3 3 4 . 5 0

SE 1 + 1 1 . 0 3 1 5 . 8 5 1 6 . 6 5 1 5 . 6 6 1 4 . 9 0 1 1 . 1 8 9 . 5 2

CD 1 ( 0 . 0 5 ) NSg Nsg NSg NSg NSg NSg

C 1 7 2 , 9 2 1 3 0 . 9 5 2 0 4 . 9 1 2 8 3 . 0 0 3 3 0 . 4 0 3 3 2 . 8 3 3 3 2 . 8 3

C 2 9 6 . 1 0 1 5 7 . 0 5 2 3 1 . 2 0 2 9 8 . 3 0 3 2 4 . 5 0 3 3 1 . 4 2 3 3 1 . 4 2

C 3 1 0 8 . 8 0 1 7 1 . 9 8 2 5 1 . 0 3 3 1 5 . 5 0 3 3 3 . 3 7 3 3 3 . 3 7 3 3 3 . 3 7

C 4 1 0 U 2 0 1 5 4 . 2 0 2 3 1 . 5 8 3 0 6 . 8 0 3 2 9 . 8 5 3 3 5 . 5 0 3 3 5 . 5 0

SE 2  t 6 . 3 6 9 . 1 4 9 . 6 1 9 . 5 9 8 . 6 0 6 . 4 5 5 . 4 9

CD 2 ( 0 . 0 5 ) 1 6 . 1 6 2 6 . 1 1 2 7 . 4 1 2 7 . 3 6 NSg NSg NSg

N -  N i t r o g e n  ( g /  p l a n t )  K -  P o t a s s i u m  ( g / p l a n t )  S -  S p l i t  a p p l i c a t i o n  C -  C o n t r o l

NS g-  N o t  s i g n i f i c a n t  

CD 1 -  C r i t i c a l  d i f f e r e n c e  f o r  t h e  c o m p a r i s o n  o f  t r e a t m e n t  c o m b i n a t i o n s  

CD 2  -  C r i t i c a l  d i f f e r e n c e  f o r  t h e  c o m p a r i s o n  among d i f f e r e n t  c o n t r o l s
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found to result In m  inGrea** in tha halght of p**udo*t*m.

Nitrogen axarted a positive influence on tha split 
application of nutrients* with raspact to increase in plant 
height at fourth month of planting*

The control treatment* did not show any significant 
difference among, themselves from tha sixth to eighth month 
of planting* But during tha period from 2nd month of plant** 
ing to tha 5th month of planting* 2 splits ware found to 
produce dwarfer plants than the plants produced under tha 
other split applications*

2* Number of leave* produced per plant upto tha time 
of each fertilizer application

Data on tha average number of leaves per plant upto 
the tlma of aaeh fertiliser application ara presentad in 
Table* 3,1 and 3,2, Analyses of variance of- tha data are 
given in Appendix 111, Number of leave* par plant ware not 
significantly affected by different levels of nitrogen during 
first fertiliser application, From second month onwards 
till fifth month of fertilizer application, number of leave* 
per plant were significantly increased by tha application of 
200 o N per plant. The effect of N on the number of leave* 
per plant wa» not significant from sixth month onwards,

i



Table 3*1 Cumulative number of leaves per plant upto the time of 
fertiliser application [ at monthly intervals from 1st 
to 8th month of planting)

Main effects/ 1st 2nd 3rd 4th 5th 6th 7th 8thInteractions month oonth no nth month nonth month nonth nonth

N200 3.70
J

11.87 17.26 22.62 27.98 ' 29,32 2 9 .4 9 29.49(1.92) (3.44) (4.15) (4.77) (S. 29) (5.41) (5.43) (5.43)
N300 3.37-' 10.75' 16.69 21.53 27.04 29.38 29.55 29.55(1.83) (3.28) (4.01) (4.64) (5.20) (5.42) (5.43) (5.43)
N400 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)

Hsa =3 S9 sg sj NSg NSg NSg
K300 3.52 11.19 16.74 22.03 27.59 29.43 29.43 29.43(1.67) (3.34) (4.09) (4.69) (5.25) (5.42) (5.42) (5.42)
K450 3.4B 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)
K600 3.59 11.08 16.20 21.58 27.37 29.16 29.55 29.55(1.89) (3.32) (4.02) (4.64) (5.23) (5.39) (5.43) (5.43)

Nsg NSg 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)
S6 3.41 11.38 16.42 21.86 27.48 29.10 29.21 29.21(1.84) (3.37) (4.08) (4.67) (5.24) (5.39) (5.40) (5.40)
S8 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) (5.44)

, NSiL ,S9 , sg , =3 Sg NSg NSg NS9
SEl (0.03) (0.03) (0.03) (0.03) (6.02) (o.oi) (0.01) (0.01)
CD (0.05) Ksg (0.08) (0.09) (0.09) (0.06) NSg NSg NSg
N200 K300 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)
K200 K450 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)
N200 K600 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) (5.46)
K300 K300 3.48 11.14 ■K-.fl 22.15 27.65 29.66 29.66 29.66(1.87) (3.34) (4.05) (4.71) (5.26) (5.45) (5,45) (5.45)
N300 K450 3.4B 10.82 15.65 22.15 26.4B 28.99 29.66 29.66(1.87) (3.29) (3.96) (4.59) (5.15) (5.38) (5.45) (5.45)
K300 K600 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) (5.40) (5.40)
K400 k300 3.45 10.63 15.97 21.14 26.81 29.32 29.32 29.32(1.86) (3.26) (3.99) (4.59) (5.17) (5.42) (5.42) (5.42)
K400 K450 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)
"^400 K600 3.65 11.12 15.9B 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 NSg NSg NSg nsj NSg NSJ NSg
S200 S4 3.82 11.31 16.99 22.49 27.32 29.82 30.16 30.16(1.95) (3.36) (4.12) (4.74) (6.22) (5.46) (5.49) (5.49)
N200 s6 3.65 12.15 16.99 22.49 28.16 28.74 2B.74 28.74(1.91) (3.48) (4.42) (4.74) (5.31) (6.36) (5.36) (5,36)
K200 S8 3.65 12.15 17. B2 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)
H30D S4 3.31 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)
H300 S6 3.48 10.82 15.81 21.4B 26.97 29.16 29.16 29.16(1.87) (3.28) (3.97) (4.63) (5.19) (5.40) (5.40) (5.40)
N300 S8 3.31 11.14 16.81 21.98 27.16 29.65 29.66 29.66(1.82) (3.33) (4.10) (4.68) (5.21) (5.41) (5.45) (5.45)
N400 S4 4.00 11.30 15.14 19.79 26.81 2B.82 29.32 29.32
W400 S6

(2.00) (3.28) (3.89) (4.44) (5.17) (5.36) (5.41) (5.41)
3.09 11.30 16.48 21.64 26.1B 29.33 29.33 29.33(1.76) (3.33) (4.06) (4.65) (5.21) (5.41) (5.41) (5.41)

N400 S8 3.48 11.32 16.66 21.99 26.81 29.32 29.69 29.69(1.B6) (3.36) (4.08) (4.68) (5.17) (5.41) (5,44) (5.44)
NSJ NSg NSg NSg NSg NSg ns; NSg

K300 S4 3.65
(1.91)

10.64
(3.26) 15,97

(3.99)
21.34
(4.61) 27.14

(5.21) 29.99
(5.47) 29.99(5,47) (o.oc

(5.47)
K300 S6 3.82

(1.95)
11.14
(3.33) 16.31

(4.03) 21.64
(4.65) 26.16

(5.11) 29.49(5.43) 29.66
(5.45) 29.66(5.45)

K300 S8 3.65 
(1.91)

10.63
(3.26) 15.47

(3.93) 20. BO 
(4.56) 26.81

(5.17) 28.82
(5.36) 29.47

(5.43) 29.49(5.43)
K4S0 S4 3,45(1.85) 11.30(3.36) 16.81(4.10) 22.30

(4.72) 27.82
(5.27) 28.99

(5.38) 28.99(5.38) 28.99(5.38)*450 S6 3.15(1.77) 11.64(3.41) 16.31
(4.03) 21.98

(4.68) 27.31
(5.22) 28.99(5.38) 28.99(5.38) 28.99(5.3B)*450 se 3,65

(1.91) 11.30(3.36) 16.65
(4.08) 21.31(4.61) 27.31

(5.22) 29.49(5.43) 29.49
(5.43) 29.49(5.43)

*600 S4 3.48
(1.86)

11.64
(3.41) 17.47

(4.18) 22.76(4.74) 27,82
(5.27) 29.32

(5.41) 29.32(5.41) 29,32
(5.41)

*600 S6 3.48
(1.86) 11.65(3.41) 16.81

(4.10) 22.30
(4.72) 27.49(5.24) 29.32(5.41) 29.66(5.44) 29.66(5.44)

K600 S8 

SE t

3.48
(1.86)
NSJ(0.054)

11.32
(3.36)
NS9
(0.053)

16.41
(4.05)
NSg

(0.059)

22.66
(4.76)
NSg

(0.058)

27.99
(5.29)
NSg

(0.039)

29.32
(5.41)
KSg

(0.030)

29.66
(5.44)
NSg(0.032)

29.66
(5.44)
NSg

(0.032)CD (0.05) NS9 NSg NSg NS<j NSg NSg NSg NSg

N - Nitrogen (s/plant) K - Potessiun (g/plant) s- Spilt application
Sg- significant NSg- Not clgnlficant
Transformed values are given in brackets.



Tabic 3*2 Cumulative number of leaves per plant upto the tin.t of each
fertilizer application ( at monthly intervals from 1st to 8th 
month of planting)

Treatment
combinations

1st
month

2nd
month

3rd 
bo nth

4th
month

5th
month

6th'
eonth

7th
tponth

Bth
month

N200 K300 S4 3.48
(1,18)

11.00
(3.31)

16.9B (4.12)
21,98
(4.68)

27.99
(5.29)

30.49
(5.52)

30.49
(5.52)

30.49
(5.52)

W200 K300 S6 4.00(2.00) 11.97
(3.46)

16.9B 
(4.12)

22,90
(4.79)

27.99
(5.29)

28.49
(5.33) 28.49(5.33) 28.49 ‘ - 

(5.33)

N200 K300 se 3.48
(1.86) 12.49

(3.53)
16.49
(4.30) 23.49(4.84) 28.99(5.38) 28.99

(5.38) 28.99(5.38)
28.99
(5.38)

N200 K450 S4 4.00
(2.00) 11.97

(3.46)
17.49
(4.18)

23.00
(4.79)

26,00
(5.09)

29.49(5.43)
29.49
(5.43) 29.49

(5.43)
N200 K450 S6 3.00

(1.73)
11.97
(3.46) 16.98

(4.12)
22.9B 
(4.73) 27,99

(5.29)
28.49
(6.33) 28.99

(5,38) 28.99(5.38)
N200 K450 Se 3.48(1.86) 11.97

(3.46)
17.46
(4.17)

24.00
(4.89)

27.99(5.29)
29.49(5.43) 29.49(5.43) 29.49(5.43)

N200 K600 S4 4.CC
(2.00) 10.97(3.31)

16.40
(4.06)

22.44
(4.74) 28.00

(5.29)
29.49(5.43)

30.49
(5.52)

30.49
(6.52)

N200 K600 S6 4.00
(2.00) 12.49(3.52) 16.96

(4.12)
21.49(4.63) 28.48(5.33) 29.49(5.43) 29.49

(5.43) 29.49(5.43)
N200 K600 S8 4.00(2.00) 12.00

(3.46)
17.49
(4.18)

22.98
(4.79)

26.49(5.33) 29.49(5.43)
29.49
(5.43) 29.49(5.43)

N300 K300 S4 3.46
(1.86) 10.69

(3.39)
16.49
(4.06) 21.9B (4.6B) 27.99(5.29)

29.99(5.47) 29.99(5.47) 29.99(5.47)
N300 K300 S6 3.46

(1.86) 10.97(3.51)
16.46
(4.06) 22.47(4.74) 27.99

(5.29)
29.49
(5.43)

29.49
(5.43)

29.49(5.43)
N300 K450 S4 3.46

(1.86)
10 .00
(3.16) 15.69

(3.93)
20.9B 
(4.9B)

26.00
(5.09)

29.49
(5.43)

29.49
(5.43) 29.49(5.43)

N300 K450 S6 3.4Sj 
(' •'

11.00
(3.31)

15.49
(3.93)

21.00 
(4.56)

26.47(5.41) 29.00 
(5.3c)

29.00
(5.38)

29.00
(5.3B)

N300 K450 S8 (iie6)
11 .44
(3.39)

16.49
(4.06)

21.44
(4.63) 26.99

(5.19)
28.49
(5.33)

29.49
(5.43)

29.49
(5.43)

N300 K600 S4 3.00
(1.73)

10.49
(3.23)

14.98 
(3.87)

20.49
(4.52) 26.99

(5.19)
29.49(5.43)

29.49
(5.43) 29.49(5.43)

N300 K600 S6 3.46
(1.86)

10.49(3.23) 15.49
(3.93)

20.9B 
(4,58)

26.46
(5.38) 29.49(6.43) 29.49

(5.43) 29.49
(5.43)

N300 K600 sb 3.00
(1-73)

10.97
(3.31)

16.49
(4.06) 22.49(4.74) 27.49

(5.24) 29.99(5.47) 29.99(5.47) 29.95(5.47)
N400 K300 S4 4.00

(2.00) 9.49
(3.OS)

14.49
(3.80)

20.00
(4.47)

25.49
(5.04)

29.49(5.43) 29.49(5.43) 29.49
(5.43)

N400 K300 S6 2.91(1.70) 10.97
(3.31)

15.98
(4.12)

21.47
(4.63)

27.47(5.24) 29.00
(5.38)

29.00 
(1,38)

29.00
(5.38)

K40C K300 sb 3.48
(1.86)

11.49
(3.59)

16.49
(4.06)

21.98 
(4.56)

27.49(5.24) 29.48(5.42) 29.48(5.42) 29.48(5.42)
N400 K450 S4 4.00

(2.00) 11.49
(3.39)

16.96
(3.99)

20.98
(4,58)

26.49
(5.14)

29.4 9 
(5.43) 30.00

(5.47)
30.00
(5.47)

K40O K450 S6 3.00
(1.73)

11.97
(3.46)

16.49
(4.06)

21.98
(4.6B) 27,49(5.24) 29.49(5.43) 29.49

(5.43) 29.49(5.43)
N400 K450 S6 3,48

(1.86)
11.44
(3.39)

16.49
(4.06)

21.49
(4.63)

27.49(5,24)
30.00
(5.47) 30,00

(5.47)
30.00
(5.47)

N400 K600 S4 4,00
(2.0O)

11.49
(3-39)

14.9B 
(3.B7)

21,47
(4.63)

25.47(5.04)
28.49
(5.33)

78.49 
- (5.33)

7-8.49
(5.33)

N4D0 K600 S6 3.46
(1.86)

10.97
(3.31)

1S.9B
(3.99)

21.47
(4.63)

27.00
(5.19)

29.49(5.43) 29.49
(5.43)

29.49(5.43)
N400 K600 S8 3,46

(1.86)'
11.00
(3.31)

17.00
(4.12)

22.49
(4.74)

28.00
(5.29)

28.49(5.33) 28.49
(5.33) 28.49

(5.33)
£E (0.094) (0.093) (0.102) (0.101) (0.062) (0.053) (0.053) (0.053)
CD 1(0,05) US') NS3 NSJ Nsg Nsg Ksg NS9 Ms g
C 1 3.97

(1.99)
10.24
(3.20)

15.00
(3.87)

20,47
(4.52)

26.32
(5.13)

29.32
(5.41) 29.32

(5.41) 29.32(5.41)
C 2 3.97(1.99)

10.56(3.25)
15.14
(4.01) 21.29(4.61) 26.99

(5.19)
28.66
(5.35) 28.66

(5.35) 20.66(5.35)
C 3 3.65

(1.91)
11.66
(3.41)

17.32
(4.16) 22.98(4.74) 27.48(5.24) 29.15

(5.39)
29.15
(5.39)

29.15
(5.39)

C 4 4.00
(2.00)

11.31
(3.36)

16.33(4.04) 22,31
(4.72).

27.82
(5.27) 26.99(5.38) 28.99

(5.38) 28.99
(5.38)

SE 21 (0.054) (0.053) (0.059) (0.058) (0.039) (0.030) (0.032) (0.032)
CD 2 (0,05) osg (0.152) (0.16E) (0,166) (0.112) ns9 Nsg NSg

N - Nitrogen (g/plant) K - Potassium (c/plant) S - Split application C - Control
NSg- Not significant

CI> 1 - Critical difference for comparison of treatment combinations 
CL' 2 - Critical difference for comparison among different controls 
Transformed values are given in brackets
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Tht effect of potassiuc on the number of leaves per plant 
was not at all significant during the entire period of 
growth* Split applications did not exert any influence on 
the number of leaves per plant during first fertilizer 
application* bight splits produced plants with more number 
of leaves and was significantly different from the applica- 
tion of nutrients in 4 splitst during 2nd, 3rd, 4th and 5th 
month of fertilizer application* From 6th month onwards 
effect of split application was not significant* None of 
the interactions 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 signi­
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 number of leaves 
per plant during 1st, 6th, 7th and 6th month of planting*

3* Leaf area

The mean values on Isaf ares at 2nd, 3rd and 4th month 
of planting ars presented in Tables 4*1 and 4*2* The related 
analyses of variance of tho data are given in Appendix IV*

Analysis of the date showed that nitrogen and potasslist 
had not exerted any significant effect on leaf area at 2nd,
3rd and 4th month of planting. Split applications significantly



T a b l e  4 . 1  L e a f  a r e a  a t  2 n d ,  3 r d  and 4 t h  mont h o f  p l a n t i n g  ( cm )

- 392

" O
Main e f f e c t s /  L e a f  a r e a  (cm )
I n t e r a c t i o n s  --------------------------------------------------------------------

2 n d m o nt h  3 r d  month , 4 t h  mont h

N2 0 0
1 5 9 0 . 3 4 3 5 7 8 . 0 6 6 1 3 1 . 5 0

N3 0 0 1 4 8 6 . 4 9 3 4 0 0 . 4 9 5 9 7 5 . 8 5

N4 0 0
1 5 1 1 . 0 4 3 3 7 9 . 8 1 5 8 2 0 . 2 6

NSg NS3 Nsg

K3 0 0
1 5 3 0 . 3 3 3 5 1 1 . 4 2 5 9 7 0 . 9 6

K4 5 0
1 5 7 6 . 3 1 3 5 2 1 . 4 9 5 9 3 1 . 9 4

K6 0 0
1 4 8 1 . 2 2 3 3 2 5 . 4 6 6 0 2 4 . 6 7

NS§ NSg NS§

S4 1 4 5 9 . 9 5 3 2 7 4 . 0 2 5 6 4 8 . 8 6

S 6 1 5 2 9 . 0 8 3 5 0 6 . 2 1 6 1 5 4 . 7 1

* 8 1 5 9 8 . 8 9 3 5 7 8 . 1 6 6 1 2 4 . 0 5

NS9 Nsg s §

SE t 6 4 . 9 6 0 1 2 1 . 7 6 9 1 5 0 . 9 7 0

CD ( 0 . 0 5 ) Nsg Nsg 4 3 0 . 2 1 2

N2 0 0  K3 0 0 1 6 1 5 . 5 8 3 6 7 6 . 3 0 6 0 7 2 . 4 1

N2 0 0  K4 5 0 1 6 4 3 . 6 0 3 6 5 2 . 3 0 6 1 7 7 . 3 1

N20 0  K6 0 0 1 5 1 1 . 8 5 3 4 0 5 . 6 0 6 1 9 4 . 7 8

N3 0 0  K3 0 0 1 5 4 9 . 9 3 3 3 9 1 . 2 6 6 1 2 6 . 3 4

N3 0 0  K4 5 0 1 5 6 8 . 6 8 3 5 9 9 . 9 4 5 9 2 5 . 2 6

N3 0 0  K6 0 0 1 3 4 0 . 8 5 3 2 1 0 . 2 7 5 8 7 5 . 9 7

N4 0 0  K3 0 0 1 4 2 5 . 4 9 3 6 6 6 . 7 2 5 7 1 4 . 1 5

N4 0 0  K4 5 0
1 5 1 6 . 6 5 3 3 1 2 . 2 3 5 7 4 3 . 3 5

N4 0 0  K6 0 0 1 5 9 0 . 9 6 3 3 6 0 . 5 0 6 0 0 3 . 2 7

Nsg Nsg Ksg

N2 0 0  S4 1 5 5 1 . 5 0 3 4 8 7 . 0 7 5 9 7 2 . 2 6

N2 0 0  S 6 1 5 5 3 . 6 9 3 6 1 1 . 5 8 6 4 4 5 . 4 3

N2 0 0  S 8
1 6 6 6 . 4 3 3 6 3 5 . 5 5 5 9 7 6 . 8 1

N3 0 0  S4
1 3 7 0 . 2 2 3 2 9 0 . 7 7 5 8 8 1 . 9 0

N3 0 0  S 6
1 5 2 1 . 1 0 3 4 1 8 . 5 6 5 8 6 6 . 4 5

N3 0 0  S 8
1 5 6 8 . 1 3 3 4 9 2 . 1 3 6 1 7 9 . 2 0

N4 0 0  S4
1 4 5 8 . 1 2 3 0 4 4 . 2 0 5 0 9 2 . 4 1

N4 0 0  S 6  . . 1 5 1 2 . 8 7 3 4 8 8 . 4 6 6 1 5 2 . 2 3

N4 0 0  S 8
1 5 6 2 . 1 2 3 6 6 6 . 7 8 6 2 1 6 . 1 2

Ns g N s g Nsg

K3 0 0  S4 1 4 1 0 . 3 8 3 2 7 1 . 1 8 5 5 6 4 . 7 9

K3 0 0  S 6 1 5 6 7 . 5 2 3 2 4 8 . 9 5 5 5 6 9 . 6 0

K3 0 0  S 8  - 1 4 2 1 . 9 3 3 2 0 1 . 9 0 5 8 1 2 . 1 8

K4 5 0  S4 1 6 1 0 . 7 6 3 6 5 0 . 0 8 6 1 8 7 . 2 0

K4 5 0  S 6 1 4 9 2 . 7 7 3 5 2 5 . 7 0 6 1 6 6 . 1 0

K4 5 0  S 8 1 4 8 3 . 5 5 3 3 4 2 . 8 7 6 1 1 0 . 8 0

K6 0 0  S4 1 5 6 9 . 8 6 3 5 1 3 . 0 1 6 1 6 0 . 9 0

K6 0 0  S 6 1 6 8 8 . 6 5 3 7 8 9 . 8 1 6 0 6 0 . 2 1

K6 0 0  S8 1 5 3 8 . 1 8 3 4 3 1 . 6 3 6 1 5 1 . 0 2

NSj NS£ Nsg

SEI 1 1 2 . 5 1 4 2 1 0 . 9 1 0 2 6 1 . 4 8 8

CD ( 0 . 0 5 ) NS? NS8

N -  N i t r o g e n  ( g / p l a n t )  K -  P o t a s s i u m  ( g / p l a n t )  S -  S p l i t  a p p l i c a t i o n

Stj- S i g n i f i c a n t  NSg- N o t  s i g n i f i c a n t
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T a b l e  4 , 2  L e a f  A r e a a t  2 n d ,  3 r d  and 4 t h  mont h o f  p l a n t i n g (cm2 )

T r e a t m e n t
C o m b i n a t i o n s

2nd (month 3 r d  month 4 t h  month

N2 0 0  K3 0 0  S4
1 5 2 3 . 0 0 3 7 1 2 . 9 0 5 8 6 8 . 1 7

N2 0 0  K3 0 0  S 6
1 6 2 5 . 9 5 3 8 4 8 . 3 5 6 2 6 5 . 0 0

N2 0 0  K3 0 0  S8
1 6 9 7 . 7 7 3 4 6 7 . 6 5 6 0 8 4 . 0 5

N2 0 0  K4 5 0  S4 1 6 9 5 . 2 0 3 5 7 1 . 9 0 5 9 6 9 . 4 0

N2 0 0  K4 5 0  S6
1 6 0 1 . 2 5 3 5 9 0 . 4 0 6 7 2 2 . 7 7

N2 0 0 K4 5 0  S 8 1 6 3 4 . 3 5 3 7 9 4 . 6 0 5 6 8 9 . 8 0

N2 0 0  K6 0 0  S 4 1 4 3 6 . 3 0 3 1 7 6 . 4 0 6 0 7 9 . 2 0

N20 0  K6 0 0  S 6 1 4 3 2 . 0 7 3 3 9 6 . 0 0 6 3 4 8 . 5 2

N20 0  K6 0 0  S 8 1 6 6 7 . 1 7 3 6 4 4 . 4 0 6 1 5 6 . 6 0

N3 0 0  K3 0 0  S 4 1 3 7 4 ; 8 5 3 1 6 2 . 6 0 5 8 2 8 . 2 0

N3 0 0  K3 0 0  S 6 1 5 3 2 . 2 3 3 4 8 8 . 3 0 6 3 0 2 . 9 2

N3 0 0  K3 0 0  S 8 1 7 4 2 . 7 0 3 5 2 2 . 9 0 6 2 4 7 . 9 0

N3 0 0  K4 5 0  S 4 1 5 0 8 . 6 5 3 3 9 1 . 4 7 5 7 3 6 . 7 5

N3 0 0  K4 5 0  S 6 1 5 7 5 . 3 0 3 6 4 0 . 5 0 5 7 0 8 . 3 0

N3 0 0  K4 5 0  S8 1 6 2 2 . 1 0 3 7 6 7 . 8 5 6 3 3 0 . 6 7

N3 0 0  K6 0 0  S4 1 2 2 7 . 1 5 3 3 1 8 . 2 5 6 0 8 0 . 7 5

N3 0 0  K6 0 0  S 6 1 4 5 5 . 8 0 3 1 2 6 . 9 0 5 5 8 8 . 1 5

N3 0 0  K6 0 0  S8 1 3 3 9 . 6 0 3 1 8 5 . 6 5 5 9 & 9 . 0 2

N4 0 0  K3 0 0  S4
1 3 3 3 . 3 0 3 2 3 8 . 0 6 4 9 9 8 . 0 0

N4 0 0  K3 0 0  S 6 1 6 7 4 . 0 8 3 6 1 3 . 6 0 5 9 9 3 . 7 0

N4 0 0  K3 0 0  S 8 1 2 6 9 . 1 0 3 5 4 8 . 5 0 6 1 5 0 . 7 5

N4 0 0 K 4 5 0  S4 1 4 3 8 . 7 0 2 7 8 3 . 5 0 5 0 0 2 . 6 5

N4 0 0  K4 5 0  S 6 1 3 0 1 . 7 5 3 3 4 6 . 2 0 6 0 6 7 . 2 5

N4 0 0 K4 5 0  S 8 1 6 0 9 . 5 0 3 5 7 7 . 0 0 6 1 6 0 . 1 7

N4 0 0  K6 0 0  S4
1 6 0 2 . 3 5 3 1 1 1 . 0 5 5 2 7 6 . 6 0

N4 0 0  K6 0 0  3 6 1 5 6 2 . 7 8 3 5 0 5 . 6 0 6 3 9 5 . 7 5

N4 0 0 K6 0 0  S8 1 6 0 7 . 7 5 3 4 6 4 . 8 5 6 3 3 7 . 4 5

SE 1+ 1 9 4 . 8 8 3 6 5 . 3 0 4 5 2 . 9 1

CD 1 ( 0 . 0 5 ) : NSg- NS9 N S g
C 1 1 3 8 6 . 4 0 2 8 9 0 . 7 0 5 4 8 0 . 5 8

C 2 1 5 9 4 . 9 6 3 4 9 6 . 3 6 6 2 2 7 . 8 0

C 3 1 6 1 0 . 9 6 3 5 5 5 . 3 5 6 4 2 6 . 3 2

C 4 1 5 7 4 . 7 3 3 5 6 9 . 8 1 6 2 3 7 . 6 8

SE 2  t 1 1 2 . 5 0 1 1 0 . 9 1 261. 4 8

CD 2  ( 0 . 0 5 ) Nsg 6 0 1 . 3 1 7 4 5 . 5 1

N -  N i t r o g e n  ( g / p l a n t )  p -  P o t a s s i u m  ( g / p l a n t )  S - S p l i t  a p p l i c a t i o n

C -  C o n t r o l  NSfl — N o t  s i g n i f i c a n t

CD 1 -  C r i t i c a l  d i f f e r e n c e  f o r  t h e  c o m p a r i s o n  o f  t r e a t m e n t  c o m b i n a t i o n s  

CD 2 -  C r i t i c a l  d i f f e r e n c e  f o r  t h e  c o m p a r i s o n  among d i f f e r e n t  c o n t r o l s .



influenced the leaf area only during 4th month of 
planting* During this period, there was a significant 
reduction in leaf area by the application of nutrients 
in 4 splits* itone of the Interaction effects was found 
to be significant on leaf area during the entire period 
of observation* The effect of split application was not 
significant in control treatments, at 2nd month of plant­
ing* But during the later stages of growth the applica­
tion of nutrients in two splits significantly reduced the
leaf area*s>
4* Number of suckers per plant at flowering

Data on naan number of suckera per plant at flower­
ing are given in Tables 5.1(a) and 5.2(a), Analyses of 
variance data are presented in Appendix V(a}*

The result of analysis revealed that the nutrients,
ti and had a significant bearing on the number of 
suckers produced at flowering* Application of N et 400 g 
per plant significantly reduced the number of suckers 
produced at flowering* Maximus number of suckers at flower­
ing was observed when 600 g K^O per plant was applied, 
however this increase was not statistically significant 
over &2? at 450 g per plant*



Table S.1(a) to (c), Number of sueker* par plant at flowering, harvest 42end c u m u la t iv e  number o f  le a v e s  p e r  p la n t  a t  f l o w i r i n g

M a in  e f f e c t s / 5 .1 ( a ) 3 .1 ( b ) 5 .1 ( c )
I n t e r a c t io n s N o .o f a u c le r a N o , o f  s u c k e r s M o ,o f le a v e s

p e r  p la n t  a t p e r  p la n t  a t p e r  p le n t  a t
f lo w a r ln g h a r v e s t f lo w e r in g

6 .7 6 7 ,0 7 2 9 .5 4
200 ( 2 .6 0 ) ( 2 . 66) < * . 4 4 )

6 .3 0 6 ,6 4 2 9 .5 4
300 (2 .5 2 ) ( 2 .5 7 ) ( 5 .4 4 )

5 .7 5 6 .3 1 2 9 .4 4
"4 0 0 ( 2 .3 9 ) ( 2 .3 1 ) (5 .4 2 )

sa NSS nsg

5 .6 3 6 .3 5 2 9 .4 3
3 00 (2 .4 2 ) (2 .5 2 ) (5 .4 2 )

6 .4 1 6 .8 0 2 9 .4 9
4 30 ( 2 .5 3 ) ( 2 .6 0 ) (5 .4 3 )

6 .6 3 6.86 2 9 .6 6
603 ( 2 .5 7 ) (2 - 6 2 ) ( 5 .4 5 )

«s HS3 N Sf

S . 6 ,6 4 6.66 2 9 .7 4
4 ( 2 .5 7 ) ( 2 .5 8 ) (5 .4 6 )

s * 6 .2 4 6 ,6 4 2 9 ,2 76 ( 2 .4 9 ) ( 2 .3 7 ) (5 .4 1 )

s D 6.01 6.68 2 9 .5 4
8 ( 2 .4 3 ) ( 2 .5 8 ) (5 ,4 2 )

NS3 NS8

£ E  + ( 0. 020) (0 .0 4 2 ) (0 .0 1 3 )

C D (O .O S ) ( 0 .1 1 7 ) N5? H Sj

K  yr 6 .6 4 6 .7 8 2 9 .3 2200 300 ( 2 .5 7 ) ( 2 .6 0 ) ( 5 ,4 1 )
u K 6 .4 9 7 ,1 4 2 9 .3 22 0 0  450 ( 2 .5 4 ) ( 2 .6 7 ) ( 5 .4 1 )

N200 “ tOO 7 .3 0
(2 .7 0 )

7 .3 0
( 2 .7 0 )

2 9 .9 9
( 5 .4 7 )

■ 1 |T 3 .4 7 5 .9 8 2 9 .6 6
300 300 (2 .3 3 ) ( 2 .4 4 ) ( 5 ,4 5 )

K  K 7 .1 4 7*31 2 9 .3 3
300 450 ( 2 .6 7 ) ( 2 .7 0 ) ( 5 .4 1 )

N K 6 .4 9 6 .6 5 2 9 .6 6
300  600 ( 2 .3 4 ) ( 2 .3 8 ) ( 5 .4 5 )

M 3 .4 6 6 .2 9 29.60
400  300 ( 2 .3 4 ) ( 2 .6 0 ) (5 .4 5 )

3 .6 4 5 .9 8 2 9 .3 24 0 0  4 50 ( 2 .3 7 ) (2 .4 4 ) (5 .4 1 )

U K 6 .1 4 6 .6 5 2 9 .3 2
" 4 0 0  600 ( 2 .4 7 ) (2 .5 8 ) ( 5 .4 1 )

N5S KSJ N S3

K  £ 6 .9 8 7 .1 2 2 9 .3 2
2 0 0  4 ( 2 .6 4 ) ( 2 . 66) ( 5 .4 1 )

K  S , 6 .6 1 6 .8 1 3 0 .1 6
200 6 ( 2 .6 1 ) ( 2 .6 1 ) ( 5 .3 9 )

N2 0 0  S B 6 .6 2 7 .3 0 2 9 .3 2
( 2 .3 7 ) (2 .7 0 ) ( 5 ,4 1 )

*■’3 0 0  S < 6 .6 3
( 2 .5 7 )

6 .6 5
(2 .6 1 )

2 9 .6 6
(5 .4 4 )

“ 300  s e 5 .6 8 6 ,3 2 2 9 .3 3( 2 .5 4 ) ( 2 .6 0 ) (5 .4 1 )

“300 £ a 5 .9 7 6 .3 1 2 9 ,6 6( 2 .4 4 ) ( 2 .5 1 ) ( 5 .4 4 )

“ ■400 S , 6 .3 1 6 .3 2 2 9 ,4 4( 2 .3 1 ) ( 2 .5 1 ) (5 * 4 3 )

“ 400  S 6 3 .4 6 6 .3 2 2 9 .3 3( 2 .3 4 ) (2 .5 1 ) ( 5 .4 1 )

“400 e b 3 .4 6 6 .4 6 2 9 ,6 5( 2 .3 4 ) ( 2 .5 4 ) (5 * 4 4 )
• NSS NSg NS3

K 3D0 S 4 6 .2 9 6 .2 9 29.99( 2 .5 0 ) ( 2 .5 0 ) ( 5 .4 7 )

“ 300  S 6 6 ,6 0 6 .9 4 2 9 ,6 6( 2 .6 0 ) ( 2 .6 3 ) (5 .4 4 )

“300 s e 6 .9 4 6 ,9 5 2 9 .4 4( 2 .6 1 ) ( 2 .6 1 ) (5 .4 2 )
K4 S 0  S4 5 .7 9 6 .3 2 2 9 .6 5( 2 .4 0 ) ( 2 .5 1 ) ( 5 .4 4 )

“ , 5 0  S 6 6 .6 4 6 .9 7 2 9 .1 6( 2 .5 7 ) (2 ,6 4 ) ( 5 .4 0 )
k4 so  s e 6 .6 4 2 9 ,6 6(2 .5 0 ) ( 2 .5 7 ) ( 5 .4 5 )

K 600  S 4 5 .4 6 6 .4 3 2 9 ,3 2( 2 .2 5 ) ( 2 ,5 3 ) ( 5 ,4 1 )

“ to o  s 6 5 .B 1 6 ,4 9 2 9 ,1 8
( 2 .4 1 ) ( 2 ,5 4 ) (5 .4 6 )

“ to o  s c 6 ,7 9 7  1A 2 9 ,7 7( 2 .6 0 ) ( 2 ,6 7 ) ( 5 .4 5 )

S E  ♦
K5S NSJ H53

(0 .0 1 3 ) f0 .0 7 3 j f0 .0 3 0 )
0 ( 0.  o s ) N53 K S 3

K -  N it ro g e n  ( g / p la n t )  K  -  P o ta .a lu iL  [ g / p l , n t )  S -  S p l i t  e p p l io . t j o n  

S i g n i f i c a n t  N S g - N o t  s i g n "  ; C; n t

• ; « r . i f c i i L E d  v i lu e a  a re  g iv e n  In  b r a c k e t s .



Table 5.2(a) to (e) Number of suckers per plant at flowering, harvest and 
cumulative number of leaves per plant at flowering

Treatment
combinations 5.2(a)

No. of suckers 
par plant at 
flowering

5.2(b)
No. of suckers 
par plant at 
harvest

5.2(c)
Cumulative number 
of leaves per 
plant at flowering

N20D K300 S4 6.96
(2.63) 6.96

(2.63) 30.49
(5.52)

N200 *300 S6 7.59(2.64) 7.59(2-64) 28.49
(5.33)

N200 K300 S8- 5.99(2.44) 7.49
(2.73) 28.99 

I- (5.38)
N200 K450 S4 7.00(2.64) 8.00(2.82) 29.49(5.43)
N200 K45D S6 6.49(2.64) 7.00(2.64) 28.99(5.38)
N200 K450 S8 5.99(2.44) 6.49

(2.55) 28.49
(5.38)

N200 K600 S4 7.00(2.64) 7.00(2.64) 30.49
(5.52)

N200 K600 S6 6.96
(2.63) 6.96(2.63) 29.99(5.47)

H200 K600 V 7.96(2.82) 7.96(2.B2) 29.49(5.43)
N300 K300 S4 5.95

(2.44) 6.44
(2.54) 29.99(5.47)

K300 K300 S6 5.48(2.34) 5.99(2.44) 29.49
(5.43)

K300 K300 se 5.00
(2.23)

5.43 
(2.34) 29.99(5.43)

K300 *450 S4 7,49
(2.73) ■ .4? ,2.73) 29.44

(5.43)
K300 K450 S6 7.49

(2.73) 8.00
(2.82) 29.00

(5.38)
W30O K450 S8 6.49

(2.54)
6.49
(2.54) 29.44

(5.43)
N300 *600 S4 6.69(2.58) 6.49(2.54) 29.49(5.43)
N300 K60O E6 6.49(2.54) 6.49

(2.54) 29.49 (■5p43) ■
N300 *600 £b 6.49

(2.54) 7.00(2.64) 29.99(5.47)
N400 K300 £4 5.99(2.44) 5.99(2.44) 29.44(5.43)
N400 K300 S6 5.00

(2.23) 6.4?
(2.54) 29.00

(5.38)
N400 K300 SB 5.48

(2.34) 6.41
(2.53) 29.48(5.42)

*400 *450 S4 5.95(2.44) 5.95(2.44) 30.00
(5.47)

K400 K450 S6 5.99(2.44) 5.99(;.«) 29.49

K40O K450 se 5.00
(2.23) 6.49(2.54) 30.00(5.4,)

N400 \ o0 s4 7.00(2.64) 7.00(2.64) 2B.99 (5.3B)
K400 K60D S6 5.99(2.44)

6.49
-<2rM)-----------

29.49
---- e&r-S3i--------------------

K400 K600 SB 5.9?(2.44) 6.49(2.54) 29.49
(5.43)

SE 1+ (0.123J (0.127) (0.164)
CD 1 (0,05) NS§ NSJ NS$
C 1 5.32

(2.30)
5.64
(2.37)

29.66
(5.44)

C 2 7,30
(2.70) 7.64

(2.76) 29.16(5.40)
C 3 5.97(2.44) 6.98 (2.64) 29.31(5.41)
C 4 5.81

(2.41) 6.81
(2.61) 29.16

'5.40)
SE 2+ (0.071) (0.073) (0.095)
CD 2(0.05) (0.203) (0.209) N^

N - Nitrogen (g/plant) K - Potassium (g/Plant) S- Split application C - Control
NSg- Not significant.

CD 1 -Critical difference for comparison of tr« tv.it cofLb'r..T.1,oriA 
CD P - Critical different* for comparison among different controls 
Transformed valves are in brackets
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fto significant effect on the number of sucker* produced 
was noticed in the case of split applications studied 
In this experiment*

Interaction sffacts were not found to be significant 
for this character* Application of nutrients in 4 splits 
for control treatment* significantly enhanced th© production 
Of suckers at flowering.

$* Nuaber of suokors per plant at harvest

The mean values on the niesb&r of sucker* at harvest 
era presented in Tables S«1(b) and 5«aCb}« Analyses of 
variance of the data are scheduled in Appendix V(b)» Mont 
of the stein ef facts and interaction effects were found to 
influence significantly the number of tuckers produced per 
plant at harvest* In control treatments* application of 
nutrients in 2 splits* significantly reduced the number of 
suckers at harvest*

6* Number of leaves produced per plant upto the time 
of flowering

The observations on the mean number of leaves per 
plant upto tha time of flowering are presented in Table 5*1(c) 
and analyses of variance of the data in Appendix V(c)#



The result* of analysis of tho data revealed that 
there war* no significant differences In the number of 
leaves produced per plant upto tho tie® of flowering, 
either due to Individual effects of nutrients or due 
to their interactions*

7, Number of days taken for germination of rhlzoao

The observations on the nmaber of daye taken for 
germination of rhizose were subjected to statistical 
analysis and the aean values are presented in Tables 6.1(a) 
and 6.2(a). Analyses of variance of the data are given 
in Append!* VI(a).

None of the main effects and the interaction effects 
was found to be statistically significant on this chars* 
cter.

&* Humber of days taken for first sucker emergence

The t**&R values on the number of days taken for the
first au&ker emergence are furnished in Tables 6.1(b) and

\

6.2(b)* Analyses of variance of the data ere given in 
Appendix Vl(b),

/

Different levels of nitrogen* potassium* split appli­
cations and their interactions failed to produce any signi­
ficant effect on the nusaber of <3ays taken for the emergence 
of first sucker.



Table 6.1(a) to (d). Number of days taken for aprouting of rhizocc, first
tuck.tr emergence, flowering and harvest

M ain  e f f e c t s /  
In t e r a c t io n s

6 .1 ( 4 )
N o . o f  days 
t a k e n  f o r  
s p r o u t in g  o f 
r n l t e a e

6 .1 ( b )
N o . o f  d a y*  
t a k e n  f o r  
f i r s t  a u c k e r  
em ergence

6 , 1 ( c )  
N o , o f  d a ys  
t a k e n  f o r  
f lo w e r in g

6. 1 ( d )
N o , o f  d a ys  
ta k e n  f o r  
h a r v t i t

* 2 0 0 2 0 .6 2
( 4 .5 4 )

1 3 4 .3 0  
( 1 1 .5 8 )

1 8 2 .2 3
( 1 3 .4 9 )

2 7 2 .1 5
(1 6 .4 9 )

* 3 0 0 2 2 .0 6
« . « )

1 3 4 .3 0
( 1 1 .8 5 )

1 8 9 .3 6
(1 3 .7 6 )

2 8 6 .2 0
( 1 6 ,9 1 )

*< 0 0 2 1 .6 4
( 4 .6 5 )

1 4 0 ,4 6
( 1 1 .9 8 )

1 6 8 .6 2
(1 3 .7 7 )

2 8 7 .0 6
(1 6 .9 4 )

* s 3 Nsg N SJ H

* 3 0 0 2 1 .  5S 
( < . « )

1 4 1 .7 9
( 1 1 .9 0 )

1 8 7 ,7 2
(1 3 ,7 0 )

2 8 1 .9 1
(1 6 .7 9 )

K « 0 2 1 .5 4
( 4 .6 4 )

1 3 1 .6 6
( 1 1 .4 7 )

1 8 6 .9 2
(1 3 .7 7 )

2 7 0 .4 8
( 1 6 .6 8 )

* t o c 2 1 .1 4
( 4 .5 9 )

1 4 6 ,0 6
( 1 2 .0 4 )

1 8 6 .0 0
(1 3 .7 3 )

2 8 4 .7 5
(1 6 .8 7 )

Msg wsg N sg Nsg

s 4 2 0 .9 1
( 4 .5 7 )

1 3 6 .8 9
( 1 1 .7 0 )

1 9 1 .8 6
(1 3 .8 5 )

2 6 6 .8 1
(1 6 ,9 3 )

S 6 2 1 .6 3
( 4 .6 5 )

1 4 5 .6 0
(1 2 .0 7 )

1 8 7 .7 4
( 1 3 .7 0 )

2 8 3 .2 4
(1 6 .8 3 )

S 8 2 1 .7 8
( 4 .6 6 )

1 3 3 .7 6
( 1 1 .6 5 )

1 8 1 .7 5
( 1 3 .4 8 )

2 7 5 ,1 3
(1 6 .5 8 )

N SJ N50 * 9
S E  + [0 .0 5 8 ) (0 .2 0 3 ; ( 0 .0 9 7 ; ( 0 . 093;
C D (O .O S) NS$ Nsg 0 .2 7 9 0 .2 6 7

* 2 0 0  *3 0 0 2 0 .9 7
( 4 .0 7 )

1 4 3 .1 0
(1 1 .9 0 )

1 8 4 .1 6
(1 3 ,5 7 )

2 6 9 .1 1
(1 6 .4 0 )

* 2 0 0  *< 3 0 2 9 .9 3
( 4 .4 6 )

1 2 8 .1 1
(1 1 .3 1 )

1 7 9 .0 3
(1 3 .3 6 )

2 6 5 .7 3
(1 6 .3 0 )

*2 0 0  *6 0 0 2 0 .9 7
( 4 .5 7 )

1 3 1 .9 0
(1 1 .4 0 )

1 8 1 .5 4
(1 3 .5 4 )

2 7 9 .5 4
(1 6 .7 2 )

*3 0 0  *3 0 0 2 2 .8 3
( 4 .7 7 )

1 3 6 .9 3
(1 1 .7 8 )

1 6 6 .5 9
(1 3 .6 5 )

2 8 2 ,3 8
(1 6 .8 0 )

* 3 0 0  *< 5 0 2 2 ,4 1
( 4 .7 3 )

1 3 6 .9 5
( 1 1 .7 0 )

1 8 8 .7 8
(1 3 .7 3 )

2 8 6 .9 0
(1 6 .9 3 )

* 3 0 0  * 6 0 0 2 0 .9 7
( 4 .5 7 )

1 4 4 .3 B
(1 2 .0 1 )

1 9 2 .7 5
(1 3 .8 8 )

2 8 3 .3 4
(1 7 ,0 1 )

* 4 0 0  * 3 0 0 2 0 .9 7
( 4 .5 7 )

1 4 3 .3 6
( 1 1 .9 7 )

1 9 2 .4 8
(1 3 .8 7 )

2 9 4 .5 2
(1 7 .1 6 )

*< 0 0  *< 50 2 2 .4 8
( 4 .7 4 )

1 3 0 .0 0
( 1 1 .4 0 )

1 6 8 .9 6
(1 3 .7 4 )

2 B 3 .6 3
(1 6 ,6 2 )

*< 0 0  *6 0 0 2 1 .4 3
( 4 .6 3 )

1 5 6 ,3 5
( 1 2 .5 8 )

1 8 7 .7 8
(1 3 .7 0 )

2 8 3 .7 0
(1 6 .8 4 )

H S f NSg NSS Nsg
* 2 0 0  S < 1 9 .9 3

( 4 .4 6 )
1 3 0 .0 1
(1 1 * 4 0 )

1 8 7 .4 5
( 1 3 .6 9 )

2 7 6 .8 3
(1 6 ,6 3 )

* 2 0 0  S 6 2 1 .4B 
( 4 .6 3 )

1 4 5 .6 1
(1 2 .0 6 )

1 8 1 .7 6  . 
( 1 3 .4 8 )

2 7 2 .7 8
(1 6 .5 1 )

*200 s e 2 0 .4 7
( 4 .5 2 )

1 2 7 .6 2
( 1 1 ,2 9 )

1 7 7 .5 5
(1 3 .3 2 )

2 6 6 .4 0
(1 6 .3 2 )

*3 0 0  se 2 1 .3 7
( 4 .6 2 )

1 3 3 .3 9
(1 1 .5 4 )

1 9 0 ,6 8
(1 3 .8 0 )

2 8 9 .6 ?
( 1 7 .C I ,

*3 0 0  S 6 2 1 .9 3
( 4 .6 8 )

1 4 6 .2 4
(1 2 .0 9 )

1 9 0 ,3 0
( 1 3 .7 9 )

2 8 6 .2 3
(1 6 .9 1 )

*3 0 0  S 8 2 2 .9 1
W -7 B )

1 4 1 .9 6
(1 1 .9 1 )

1 E 7 .1 2
(1 3 .6 7 )

2 8 2 .5 7
(1 6 .B 0 )

* 4 0 0  £ < l 2 1 .4 8
( 4 .6 4 )

1 4 7 .6 3
( 1 2 .1 5 )

2 1 4 .7 6
( 1 4 .6 5 )

2 9 3 ,9 0
(1 7 .1 4 )

*4 0 0  S 6 2 1 .4 8
( 4 .6 3 )

1 4 5 .5 6 1 9 1 .2 3 5Q0.no
( 1 2 .0 6 ) ' ( 1 3 .8 2 ) (1 7 .0 5 )

*4 0 0 . s e 2 1 .9 9
( 4 .6 9 )

1 3 7 .9 0
( 1 1 .7 4 )

1 8 0 .6 3
( 1 3 .4 4 )

2 7 7 .5 5
(1 6 .6 2 )

Nsa NS$ Nsg N S%
* 3 0 0  S< 2 0 .3 9

( 4 .5 1 )
1 3 4 .7 0
( 1 1 .6 0 )

1 9 3 .4 6
( 1 3 .9 0 )

2 9 0 ,7 8
(1 7 .9 5 )

* 3 0 0  S 6 2 1 .3 7
( 4 .6 2 )

1 3 0 .4 3  
( 1 1 .4 2 )  ^

1 9 2 .9 8
( 1 3 .8 9 )

2 7 7 .1 0
(1 6 ,6 4 )

* 3 0 0  S 8 2 0 .9 7
( 4 .5 7 )

1 4 4 .3 2
(1 2 .0 1 )

1 9 7 .3 6
( 1 4 .0 4 )

2 9 2 .6 1
(1 7 .1 0 )

* 4 5 0  S < 2 1 .9 6
( 4 .6 8 )

1 4 2 .2 9
(1 1 ,9 2 )

1 8 8 .5 7
(1 3 .7 3 )

2 8 3 .6 0
(1 6 .8 4 )

* 4 5 0  S 6 2 1 .4 5
( 4 .6 3 )

1 3 6 ,0 6
(1 1 .6 6 )

1 8 7 ,7 4
(1 3 .7 0 )

2 e 9 .2 1
( 1 T .0 1 )

* 4 5 0  S B 2 1 .4 9
( 4 .6 3 )

1 5 9 ,5 7
(1 2 .6 3 )

1 8 6 ,9 1
(1 3 .6 7 )

2 8 9 .2 1
(1 7 .0 1 )

* 6 0 0  S4 2 2 .4 2 1 4 6 ,5 4 1 8 1 .24 2 7 6 .0 5
( 4 .7 3 ) ( 1 2 , I E ) ( 1 3 .4 6 ) (1 6 .6 4 )

* 6 0 0  S 6 2 1 .9 6
( 4 .6 8 )

1 2 6 .5 5
(1 1 .3 3 )

1 6 4 .0 7
( 1 3 .5 6 )

2 7 4 .7 1
(1 6 .5 7 )

* 6 0 0  S B 2 0 .9 7
( 4 .5 7 )

1 3 0 .6 2
( 1 1 .4 2 )

1 7 9 .9 4
(1 3 .4 1 )

2 7 2 .6 5
(1 6 .5 2 )

N SJ NSg NSg Nsg
SE+ (0 .1 0 1 ) (0 .3 5 1 ) ( 0 .1 6 9 ) (0 ,1 6 2 )
CO ( 0 .0 5 ) NSg NSg N sa

N -  N it ro g e n  ( g / p la n t )  K -  P o ta s s iu m  (  g /  p la n t )  S -  S p l i t  a p p l ic a t io n  

s g -  S i g n i f i c a n t  N 5 J-  N ot s l g n l f I c a M

T ra n sfo rm e d  v a lu e s  a re  g iv e n  In  b r a c k e t s .
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Table 6.2. Number of days taken for sprouting of rhizome, 1st sucker emergence, (a to djflowerlng and harvest

Treatment 6.2(a) 6.2(b) 6.2(c) 6.2(d)Combinations No* of days No. of days No, of days No, of daystaken for taken for 1st taken for taken forsprouting of sucker emer­ flowering harvestrhizome gence
N200 K3D0 S4 20.47 132.48 194.64 266.82

* (4.52) (11.51) (13.95) (16.93)
N200^300 S6 22,00 139.30 186.00 262,92

il (4.69) (11.BO) (13.63) (16.21)
N200 K300 S8 20.47 158,12 172.00 257.99(4.52) (12,47) (13.19) (16.06)

! H200 K450 S4 te.ee 127,57 175.65 263.951 (4.34) (11.29) (13.26) (16.24)
N200 K450 S6 20.47 139*82 178,44 264.43(4.52) (11.82) (13.35) (16.26)
N200 K450 S8 20.47 117,45 182.B3 268.84(4.52) (10.63) (13.52) (16.39)
N200 K600 S4 20.49 130.00 191.95 279.99(4.52) (11.40) (13.B5) (16.73)
N200 K600 S6 22.00 156.12 180.88 291.43(4.69) (12.57) (13.46) (16.07)
N200 K600 sb 20.47 109.81 177.94 272.49(4.52) (10.47) (13.33) (16.50)
N300 K300 S4 20.62 128.36 162.83 279.84(4.50) (11.32) (13.52) (16.72)
N300 K300 S6 23.47 139.82 187.99 279.48(4.62) (11.62) (13.71) (16.71)

4 K300 K300 se 24.90 148.99 IBS.96 287.65(4.99) (12.20) (13.74) (16.96)
K300 K450 S4 21.89 133.77 18B.96 286.42(4.67) (11.56) (13.74) (16.92)
N300 K450 S6 21.89 138.46 190.96 290.91( s . f - i (11.76) (13.61) (17.05)
K300 K450 S8 •1 13B.64 186.62 283.42(4.b4) (11.77) (13.65) (16.83)

;| H300 K600 S4 22.00 137.99 200.44 303.49(4.69) (11.74) (14.15) (17,12)
, N300 K6D0 S6 20.47 160.97 191.45 283.36(4.52) (12.6B) (13.65) (16.99)

K300 K600 Se 20.47 133.36 -1B6.00 276.49(4.52) (11.76) (13.63) (16.62)
N400 K300 S4 20.47 143.47 202.99 306.28(4.52) (11.67) (14.24) (17.49)
N400 K300 S6 20.47 147.83 191.74 298.871 (4,52) . (12.15) (13.84) (16.99)
N400 K300 S8 22.00 136.85 162.9B 281.38(4.69) (11.78) (13.52) (15.59)
N400 K450 S4 23.47 130.00 169.97 295.98. (4.84) (11.40) (13.78) (16.77)
M400 K450 S6 22.00 130.00 194.00 271.99(4.69) (11.40) (13.92) (17.20)
N400 K430 S8 22,00 130.00 182.98 294.98(4.69) (11.40) (13.52) (16.49)
N If c4DO 600 4 20.47 130.07 199.75 2E7.B5

> (4.69) (11.40) (14.13) (17.16)
il. K4Q0 K600 S6 22.00 159.63 189.99 268.99(4.69) (12, (17.77)

N400 K600 S8 22.00 145.08 175.<37 299,46(4.69) (12.04) (1? 761 (1 ft ^
SE 1 1 (0.175) (0,608) (0.293) (0.281)
CD 1 (0.05) NSJf NSg NS3 NS|.

",

C 1 21.00
(4.58) 148.00

(12.16) 205.92 ' (14.35) 297.09(17.23)
C 2 20.96

(4.56) 132.13
(11.49) 192.10

(13.86) 2e5.62
(16.90)

C 3 20.98
(4.58) 148.01

(12.16)
\186.95
(13.67) 282.03

(16.79)C 4 21.40
(4.63) 126.38(11.24) 206.96

(13.37) -  2B6.11 
■ (16.91)

SE 2 + (C,102) (0.351) (0.169) (0.162)

,
CD 2 (0,05) NSg NS8 (0.483)

N - Nitrogen (c/plant) K - Potassiun (g/plant)
N5£- Not slg  ..

CD 1 - Critical difference for comparison Df treatment combinations 
CD 2— Critical difference for comparison among different controls. 
Transformed values are given in brackets.

S - Split application C- Control

I



9* Number of days taken for flooring

Tha moan nuabar of day* taken for flowering or# 
given in Tables 6.1(c) and 6.2(c) and analyses of variance 
of the data on thic character are given in Appendix VX(c).

The results showed that the effect of split applica­
tion alone was significant with respect to this character. 
Bight split applications significantly reduced the number 
of days taken for flowering.

Interaction effect* were not found to be statistically 
significant. Among controls» application of nutrients in 4 
and 6 splits resulted in the shortening of the flowering 
period, but statistically those split applications were 
found on par with aach other.

10. liuabor of days taken for harvest

Observations on mean nuaber of days for harvest are 
presented in Tables 6.1(d) and 6.2(d). The related data 
on analyses of variance are presented In Appendix MX(d).

Analysis of the data showed that the application of 
nitrogen and split application* significantly influenced 
number of days for harvest. Humber of days for harvest 
were significantly reduced when lowest dose of nitrogen 
(M at 200 g per plant) was applied. Sight split applies-



iions also resulted in the significant reduction ef 
number ef days for harvest.

Interaction effects were not found to be statisti­
cally significant. Different levels of split applications 
failed to show any significant difference aaong themselvee 
in control treatment.

11. Bunch characters 
a) Bunch weight

Data on mean weight of bunches at maturity are given 
in Tables 7.1 and 7.2. Analyses ef variance of the data 
are. presented in Appendix VII.

it was observed that nitrogen Could not Influence 
tbit bunch weight significantly, Potassium exerted a signi­
ficant influence on the bunch weight with at 600 g per
plant producing maximum bunch weight ef 11.64 kg and this 
was significantly different from the effect of at 300 g 
per plant. at 450 g per plant produced bunches with 
average weight of 11.169 kg» which was statistically on 
par with K^O at 600 g per plant. From the table 7.3 it 
was clear that K^O showed a significant linear response 
even when It was applied in varying split doses. Although 
6 split applications were found to be significantly superior 
to 4 split applications, it was on par with 8 split applica­
tions.



W «  7.1 flight of buncht* at maturity (kg)
■ 50

Main affacta/ 
Xntaractiona Waight of 

bunch«( kg)
Main affacta/ 
Xntaractiona

Haight of 
bunchaa(kg)

K200 ■ 10*96 N200 S4 10*66
%00 11.13 N£QQ S6 11*12

W400 11.03 h2oo se 11.10
HSS W300 S4 10.76

K3G0 10*32 N3QQ 11.68
K450 11*18 %00 5& 10.99

11*64 M409 S4 10*66QUv
S9 **4QQ S6 11.30

s4 10*69 N40D S9 11.03

4 11*39 ns au
So 11.OS K300 S4 10*00Q

S3 K3G0 S6 10*85
SE + 0*173 K300 S8 ' 11.23
C£(0,.OS) 0*494 ^430 S4 10.64
%00 K3O0 10.38 K4S0 S6 11.36
N200 K450 11.33 k4so sa 11.99
**200 ^600 11*17

K600 S4 10*32
n300 K300 10,83 K600 S6 11.14
H3D0
K300

K4S0
K600

11.30
11.32 K600 s8 11*70

NSS
K4Q0 K300 9*73 SB + 0.300
W400 K4SD 10.93 CD (0.05) 0*836
M4GQ K600 12*02

S3
ti - Nitrogan (g/plant) K 

S3-* Significant
•» Potasalua (g/Plant) S- 
MS#* Hot significant

Split applies-* tlon
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Tabio 7,2 tfolght of bunchit *t Kaiurity (kg)

Trsatsant
Combination*

%oo H qo S4
%00 S dOS6
M2Q0 % 2 0  S6 
%O0 K4S0 
H 200 K 450 %  
%00 K45G SQ 
**200 **600 S4 
n2Q0  K6GG S 6 
N200 K600 S0 
khoo *%QQ a4 
%00 %QQ S0 
^300 K300 %  
%0G K450 S4 
^300 K450 H  
U3Q® K430 S8 
w300 Keoo %  
% Q 0 % > Q  S 6 
*%G0 K6G0 %

height of Txsstaant H*lght ofbunch** (kg) Caobimation* bunch#*(kg)
9,95 H400 K300 S4 9.60
1G.37 M400 K300 S6 9.75
10.61 h4G0 K300 S8 9.89
11*07 N400 K45G S4 10.50
11.50 H400 K450 S6 11.45
11.43 &4GQ ̂ 430 S 8 10.83
10.95 K400 K6©0 S4 11*90
11.30 N4QQK600 S4 12.93
11.20 H400 K 680 8 12.42
10.45 Sfi it 0.320 ■
11.60
10.45 03 1(0.03) N3
11.00 C 1 8.11
11.75 C 2 8.44
11.15 G 3 8.91
10.85 C 4SE 2 %

8*70
0,30011.71 CD 2 (0.03) NS

K « I4it?tagen (g/ plant) K • M m n t m  Cs/pXant) 
s * split application C m Control 
Hs » net signlfleant
CD -1 *• Critical di£f*r*nc* for th*' comparison of tr*at»«nt 

combination*
CD 2 - Critical diff«r*nc« for tti* comparison among different 

Controls



Tab!® 7*3 Hssponse Analysis of potassium to different 
split applications

dumber Of 
splits

Source <3* OS MSS P

ia 1 4.563 4.563 8.454
m 1 0.235 0*235 0*43

ra 1 5*427 5.427 10.05
6

m 1 0.255 0*255 0.47

K L 5*713 5*713 10.57
8

m 1 0*071 0*071 0.131

t error 45 24.33 0.54 «*•

*• Significant «t 0*05 Isvsl
KL *
m  -

Linear response of potassium 
Quadratic response of potassium*



53

Interactions of N and K^O wars found to be statisti­
cally significant. UK costeinatlon* with 400 g t4 and 600 g 
K g  which produced bunches having average weight of 12.03 kg 
was found significantly superior to ail other 3 combina­
tion* of N and K»2°* Combinations of N and K^O with 400 g 
H and 300 q K g  produced bunches having lowest yield 
(average weight of 9*73 kg) and was on par with NK combina­
tion having 300 g 11 and 300 g Kg)*

As the second order interaction was not significant, 
ho logical comparison could be made between the combina­
tions of levels of 11, K^O and split applications* However 
400 g 14 and 600 >g K g  combined with 6 split applications 
produced bunches having maximum weight Of 12*95 kg* Treat­
ment combination with U 400, K 300 and split applications 
produced bunchts having lowest yield (Average weight of 
9*6 fcg>*

From the table 7*2 it can be seen that treated plots 
ware significantly different from control plots and they 
out yielded control plots appreciably* In controls tha 
different levels of split applications failed to produce

i

any significant difference among thassalves with regard to 
bunch weight*



response surface models of the form Y » a*bH*cN2i'dK*<̂ 2*fN;<,
m v tried to estimate optimum and economic doses of nutrients*
The estimated equations are presented below —
8^ Y « 8*593262-0*00156? R-G.0G0Q184 l\2 + 0*00732 K 

*0,0000144 K2 ♦ 0*00030008 NK (R2 » 77.5^5)

52 Y a 8*5525 * 0.00868 N-0.QO0043 H 2  * 0.002208 K
-0*0000112 ¥? * 0.000041 m  (R2 » 78,10^)

53 Y * 12*825? -0*0192 K + 0*000006 N2 * 0.000066 K -
—9,000006 K2 + 0*00003 fSS (R2 * 87.91$)

Although the coefficient of determination of the equations 
wore relatively high, they failed to indicate optlistsa levels 
of nutrients within tho range covered in the experiment*
This may bo due t© the linearity in the response obtained 
in,the case of potassium.

bj Number of hands per bunch
The data on the mean number ©f hands per bunch are 

given in Tables 8*1(a) and 8.2(e)* Analyses of variance data 
are presented in Appendix VIIX(a), Tho number of hands per 
bunch m m  not significantly influenced by different levels 
of H, KgO and spilt applications. Interaction affects ware 
also not found to be significant* Among control treatments, 
.number of bonds par. bunch were significantly increased by 
application of nutrients in 6 and 8 splits*



CJ5

c) Nuaber of fingers par bunch

Tables 0.1(b) and 3.2(b) present the aaan data on 
th* nusbay of fingers par bunch and Appendix VZXI(b) 
proaant tha data on analyse* of variance* Analysis of tha 
data showed that dlffarant lavals of potassium alona could 
product significant diffarencas in tha number of fingers 
per bunch. K^Q at 600 g par piant producad core number of 
fingers (40.32) and was significantly different from 
at 300 g par plant which producad 44.36 fingers on an 
average. Interaction effects wars not found to ba signifi­
cant on this character. Among control treatments 2 spilt 
applications producad significantly lesser nu&ber of fingsrs 
per bunch.

d) Longtb of bunch at maturity

Tables 9*1(a) and 9.2(a) show the mean data an length 
of bunches at maturity and Appendix XX (a) present data on 
analysis of variance on this charset*?.

Tha results of analysis revealed that different 
lavals of N* K*p split applications and their interactions 
did not influence the bunch length, significantly.



Table 8.1(a) & (b). Number of hands and fingers per bunch
at maturity

Main e f f e c t s /  8 . 1 ( a )  8 . 1 ( b )
I n t e r a c t i o n s  N o ,  o f  h a n d s  N o .  o f  f i n g e r s

p e r  b un ch  p e r  bunch

N200 5 . 4 8
( 2 . 3 4 )

4 7 . 6 4
( 6 . 9 0 )

K3 0 0 5 . 2 6
( 2 . 2 9 )

4 6 . 8 3
( 6 . 8 4 )

N4 0 0 5 . 1 6  
• ( 2 . 2 7 )

4 5 . 9 9
( 6 . 7 8 )

NSJ NS$

K3Q0
5 . 1 6

( 2 . 2 7 )
4 4 . 3 6

( 6 . 6 6 )

K4 5 0 5 , 3 7
( 2 . 3 1 )

4 7 . 8 2
( 6 . 9 1 )

K6 0 0 5 . 3 7
( 2 . 3 1 )

4 8 . 3 2
( 6 . 9 5 )

Nsg S 3

S4 5 , 3 7
( 2 , 3 1 )

4 5 . 3 3
( 6 . 7 3 )

S6 5 , 3 7
( 2 . 3 1 )

4 8 . 1 3
( 6 . 9 3 )

S8 5 . 1 6
( 2 . 2 7 )

4 7 . 0 1
( 6 . 8 5 )

NSg NSg

SE + ( 0 . 0 2 9 ) ( 0 . 0 6 9 )

CD( 0 . 0 5 ) n s 3 0 . 1 9 8

K2 0 0  K3 0 0
5 . 3 2

( 2 . 3 0 )
4 5 . 0 8

( 6 . 7 1 )

K200 K4 5 0 5 . 6 5
( 2 . 3 7 )

4 7 . 3 0
( 6 . e 7 )

N200 K6 0 0 5 . 4 8
( 2 . 3 4 )

5 0 . 6 2
( 7 . 1 1 )

N3 0 0  K3 0 0 5 . 1 6
( 2 . 2 7 )

4 3 . 7 8
( 6 . 7 6 )

N3 0 0  K4 5 0 5 . 1 6
( 2 . 2 7 )

4 8 . 2 7
( 6 . 9 4 )

N3 0 0  K6 0 0 5 . 4 8
( 2 . 3 4 )

4 6 . 4 5
( 6 . 8 1 )

K4 0 0  K3 0 0 5 . 0 0  
( 2 . 2 3 )  ■

4 2 . 2 6
( 6 . 9 0 )

N4 0 0  K4 5 0 5 . 3 2
( 2 . 3 0 )

4 7 . 8 9
( 6 . 9 2 )

N4 0 0  K6 0 0 5 . 1 8
( 2 . 4 1 )

4 7 . 3 7
( 6 . 8 8 )

NS$ NS?

N20Q S4 5 . 1 8
( 2 . 4 1 )

4 7 . 3 7
( 6 . 8 8 )

N200 S 6 5 . 4 8
( 2 . 3 4 )

4 8 . 4 8
( 6 . 9 6 )

N200 S 8 5 . 1 8
( 2 . 2 7 )

4 7 . 0 7
( 6 . 8 6 )

f c e n t d
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Interactions 8.1(a) 8.1(b)

N3 0 0  S4 5 . 1 8
( 2 . 7 7 )

4 5 . 9 8
( 6 . 7 8 )

N3 0 0  S 6 5 . 4 8
( 2 . 3 4 )

4 1 . 9 4  
( 6 . 4 7 )

N3 0 0  S8 5 . 1 8
( 2 . 2 7 )

4 5 . 9 2
( 6 . 7 7 )

N4 0 0  S 4 5 . 1 8
( 2 . 2 7 )

4 1 . 4 2
( 6 . 4 3 )

N4 0 0  S 6 5 . 1 8
( 2 . 2 7 )

4 7 . 3 1
( 6 . 8 7 )

N4 0 0  S 8 5 . 1 8
( 2 . 2 7 )

4 8 . 0 2
( 6 . 9 3 )

N s g NS3

K3 0 0  S 4
5 . 1 8

( 2 . 2 7 )
4 2 . 3 0

( 6 . 5 0 )

K3 0 0  S 6
5 . 4 8

( 2 . 3 4 )
4 5 .  6 0  

( 6 . 7 5 )

K3 0 0  S 8 5 . 4 8
( 2 . 3 4 )

4 8 . 2 0
( 6 . 9 4 )

K4 5 0  S4
5 . 3 2

( 2 . 3 0 )
4 7 . 6 4

( 6 . 9 0 )

K4 5 0  S 6
5 . 6 7

( 2 . 3 7 )
4 8 . 2 7

( 6 . 9 4 )

K4 5 0  S 8
5 . 1 6

( 2 . 2 7 )
4 8 . 4 9

( 6 . 9 6 )

K6 0 0  S 4 5 . 0 0
( 2 . 2 3 )

4 3 . 2 4
( 6 . 5 7 )

K6 0 0  S 6
5 . 0 0

( 2 . 2 3 )
' 4 9 . 6 3  
( 7 . 0 4 )

K6 0 0  S8
5 . 4 0

( 2 . 3 4 )
4 8 . 2 6

( 6 . 9 4 )

NSg N S |

SE t ( 0 . 0 4 2 ) ( 0 . 1 2 0 )

CD( 0 . 0 5 ) NSg NSg

N- K i t r o g e n  ( g /  p l a n t )  K -  P o t a s s i u m ( g / p l a n t )  S -  S p l i t  a p p l i c a t i o n  

S J -  S i g n i f i c a n t  NSg- N o t  s i g n i f i c a n t  (

T r a n s f o r m e d  v a l u e s  a r e  g i v e n  i n  b r a c k e t s



Table B*2(a) L (b). Number of hands and fingers per bunch at maturity

Treatment 8,?{a) B.2(b)
combinations Nc, cf hands/bunch No. of finders/bunch

N20o'K300 S4 5.48 42.49(2.34) (6.51)
N200 K300 S6 5.48

(2.34) 47.99(6.92)
N200 K300 se 5.00(2.23) 44.86

(6.69)
N200 K450 S4 5.99 45.97(2.44) . (6.78)
N200 K450 S6 5.99 48.49

(2.44) (6.96)
N200 k450 Ei 5.00 47.46(2.23) (6.88)
N200 K600 s4 5.99 53.99(2.44) (7.34)
n200 k600 s6 5.00 4e.99(2,23) (6.99)
N200 k600 S8 5.48(2.34) 48,45

(6.99)
N300 K300 S4 5.00 44.99(2.23) (6,70)
N300 K30Q S6 5.48 49.49(2.34) (7.03)
n3oo k3oo se 5.00 42,99(2.23) (6.55)
K300 K450 S4 5.00 47.49(2.23) (6.89)
M300 K450 S6 5.48 46.86(2.34) (6.84)
K300 K450 S6 5.00

(2.23) 50.4B 
(7.10)

K300 K(5* S ' 5.48 45.48(2.34) (6.74)
K300 ,;600 1t> 5.46 49.49(2.34) (7.03)
Naoo k6oo se 5.48 44.46(2.34) (6.66) '
N400 K30D S4 5.00

(2.23) 39.49
(6.28)

K400 K300 S6 5.00 45.48(2.23) (6.74)
N400 K30D S8 6.00 41.90

(2.23) (6.47)
N400 K450 S4 5.48 43.38(2.34) (6.58)
K400 K450 S6 5.48 49.48(2.34) (7.03)
N400 K450 S8 ' 5.00 50.99(2.23) (7.14)
K400 K600 S4 5.00

(2.23) 45.38
(6.73)

H400 K6Q0 S6 5.00 49.49(2.23) (7.03)
N400 K600 S8 5.48 51.49(2.34) (7.17)
SE 1 1 (0.073) (0.208)
CD 1(0.05) usg KS9
C 1 5.-32 31.14
C 2

(2.30)
5.32

(5.5B)
35.53

C 3
(2,30)
5.48

(5.96)
39,63

C 4 (2.34)
5.48

(6.29)
35.61(2.34) (5.96)

SE 2 J , (0.042) (0.120)
C® 2(0,05) Nsg (0.363)

M- nitrogen (e/plant) K - P0tasslum(g/plant) S-Split application 
C - Control N5? _ Kat sl9nlfle4nt

CD 1- Critical difference for comparison of treatment combinations 
CD 2- Critical difference for comparison among different controls 
Transformed values are given in brackets



a) Finger length at maturity

Mean values on tinker length at maturity era 
furnished in Table 9*1 (b) and 9.2(b)* Analyses of variance 
data are presented in Appendix IK (b)• Finger length 
was significantly influenced by nitrogen alone* N at 200 g 
per plant produced fingers which are significantly longer 
than (27*66 cm) those produced under other two levels of N.

interaction of N and split application was found 
to be statistically significant* Maximum finger length of 
2d«95 cm was obtained when 200 g N was combined with 4 split 
applications* This combination was significantly different 
from all other combinations of nitrogen and split applica­
tion oxcspt the combination with N st 400 g and 8 split 
applications* Among control treatments different levels 
Of split application failed to produce any significant 
difference among themselves*

f) Finger girth at maturity

Ths observations on mean girth of fingers at maturity 
are furnished in Table 9.1(c) and 9.2(c), The related 
analyses of variance of the data are given in Appendix XX(g)«

None of the main effects and interaction effects 
were found to be statistically significant with respect to



Table 9.1(a) to (g). Length of bunches, finger characters and quality aspects

Main e f f e c t s /  
I n t e r a c t i o n s

9 . 1 ( a )  
L e n g t h  o f  
b un c h( cm)

9 . 1 ( b )
F i n g e r
l e n g t h ( c m )

I

9 . 1 ( c )  
F i n g e r  
g i r t h  ( cm)

9 . 1 ( 6 )  
F i n g e r  
w e i g h t  (gis)

9 . 1 ( e )  
D r y w e i g h t  
o f  f i n g e r ( g )

9 . 1 ( f )  
S t a r c h  
c o n t e n t  o f  
f i n g e r s { % )

9 . 1 ( 9 )

TSS c o n t e n t  
o f  r i p e  
f r u i t s  (56)

N2 0 0 3 7 . 1 3 2 6 . 6 6 1 3 . 9 8 1 9 9 . 6 3 5 4 . 7 0 7 0 . 2 1 1 6 . 9 0

N3 0 0 3 5 . 3 7 2 5 . 8 0 1 4 . 1 6 2 0 5 . 0 8 5 9 . 6 6 7 4 . 5 5 . 1 7 . 7 9

N4 0 0 3 4 . 8 6 2 6 . 4 4 1 4 . 0 9 2 0 4 . 8 9 6 0 , 4 3 7 1 . 4 9 1 6 . 5 9
N s g s g NSg NSg s g NSg s §

K3 0 0 3 4 . 3 8 2 6 . 7 0 1 4 . 1 1 1 9 7 . 4 3 5 8 . 2 9 7 3 . 5 1 1 7 . 3 9

K4 5 0 3 6 . 8 1 2 6 , 5 6 1 4 . 1 2 2 0 5 . 2 0 5 8 . 4 6 6 9 . 0 3 1 7 . 0 3

K6 0 0 3 6 . 1 7 2 6 . 6 4 1 4 . 0 0 2 0 6 . 9 7 5 8 . 9 4 7 3 . 7 9 1 6 . 8 7
NSg NSg NSg NSg NSg NSg NSg

S 4 3 5 . 8 5 2 6 . 7 7 1 3 . 9 2 2 0 1 . 4 0 5 7 . 4 0 7 3 . 0 7 1 7 . 3 3

S 6 3 5 . 8 8 2 6 . 4 1 1 4 . 1 7 2 0 3 . 5 7 5 9 . 1 2 7 3 . 0 7 1 6 . 7 8

S 8
3 5 . 6 4 2 6 . 3 7 1 4 . 1 7 2 0 4 . 6 3 5 8 . 2 7 2 5 . 6 6 1 7 . 1 8

NSg Nsg Nsg NSg Nsg NSg NSg
s e ! 0 . 8 4 6 0 .3 4 4 0 . 1 1 7 3 . 3 2 2 1 . 5 6 3 1 . 4 9 8 0 . 2 7 8
CD( 0 . 0 5 ) NSg 0 . 9 8 1 NSg NSg 4 . 4 5 5 NSg 0 . 7 9 4

N2 0 0  K3 0 0 3 5 . 3 2 2 7 . 5 6 1 4 . 1 5 1 9 4 . 9 3 6 3 . 2 9 2 2 . 4 0 1 7 . 4 3

N2 0 0 ' K4 5 0 3 9 . 2 0 2 7 . 6 8 1 4 . 2 8 2 0 4 . 3 4 5 8 . 7 0 6 6 . 8 4 1 6 . 5 5

N2 0 0 ‘ K6 0 0 3 6 . 8 9 2 7 . 7 3 1 3 . 5 0 1 9 4 . 6 1 5 2 . 1 0 7 1 . 3 9 1 6 . 7 3

N3 0 0  K3 0 0 3 3 . 9 2 2 6 . 1 3 1 4 . 0 8 2 0 2 . 7 7 6 1 . 2 8 7 5 . 4 0 1 8 . 3 3

N3 0 0  K4 5 0 3 5 . 4 9 2 5 . 9 5 1 4 . 0 8 2 0 2 . 5 5 5 8 . 6 1 7 1 . 0 3 1 7 . 9 1

N3 0 0  K6 0 0 3 6 . 2 0 2 5 . 3 3 1 4 , 3 3 2 0 8 . 9 2 6 9 . 1 0 7 7 . 2 3 1 7 . 1 3

N4 0 0  K3 0 0 3 3 . 4 1 2 6 . 4 0 1 4 . 0 9 1 9 4 . 6 0 6 0 . 3 0 7 2 . 7 2 1 6 . 4 1

N4 0 0  K4 5 0 3 5 . 7 5 2 6 . 0 6 1 4 . 0 9 2 0 2 . 7 0 5 8 . 0 9 6 9 . 2 0 1 6 . 6 2

N4 0 0  K6 0 0 3 4 . 9 2 2 6 . 8 7 1 4 . 9 1 2 1 7 . 3 8 6 2 . 9 0 7 2 . 5 1 1 6 . 7 5

NSg NSg NSg NSg NSg NSg NSg

N2 0 0  S4 3 7 . 1 5 2 8 . 9 5 1 3 , 8 2 1 9 8 . 4 1 5 2 . 7 7 7 0 . 8 0 I T . 2 5

N2 0 0  S 6
3 7 . 3 6 2 7 . 2 1 1 4 . 0 5 1 9 8 . 6 3 5 4 . 8 0 6 7 . 0 5 1 7 . 1 0

N2 0 0  S 8 3 6 . 9 1 2 6 . 8 1 1 4 . 0 6 2 0 1 . 8 5 5 6 . 5 1 7 2 . 7 6 1 6 . 3 6

N3 0 0  S 4 3 6 . 0 0 2 5 . 5 5 1 4 . 0 8 2 0 1 . 1 2 5 9 . 8 1 7 6 . 1 7 1 7 . 6 6

N3 0 0  S 6 3 5 . 5 8 2 5 . 9 8 1 4 . 3 6 2 0 5 , 7 6 5 8 . 7 9 7 5 . 1 1 1 7 . 2 8

N3 0 0  S 8 3 4 . 5 3 2 5 . 8 8 1 4 . 0 7 2 0 8 . 3 6 6 0 . 3 9 7 2 . 3 8 1 8 . 4 3

N4 0 0  S4 3 4 . 4 0 2 5 . 8 1 1 3 . 8 5 2 0 4 . 6 2 5 9 . 6 3 7 2 . 2 4 1 7 . 0 8

N4 0 0  S 6
3 4 . 7 2 2 6 . 2 0 1 4 . 1 0 2 0 6 . 3 3 6 3 . 7 6 7 4 . 0 5 1 6 . 9 5

N4 0 0  S8
3 5 . 4 2 2 7 . 3 2 1 4 . 3 3 2 0 3 . 6 8 5 7 . 9 0 6 8 . 1 7 1 6 . 7 5

NSg NSg s g NSg NSg NSg NSg

K3 0 0  S4 3 3 . 5 2 2 6 . 6 8 1 3 . 8 4 1 9 9 . 4 3 5 7 . 9 4 7 7 . 0 8 1 7 . 8 3

K3 0 0  S 6 3 7 . 4 5 2 6 . 4 8 1 4 . 1 2 2 0 6 . 9 5 5 9 . 9 7 7 0 . 2 4 1 7 . 1 6

K3 0 0  S8 3 6 . 5 5 2 7 . 1 5 1 3 . 8 0 1 9 7 . 8 2 5 4 . 8 0 7 1 . 9 0 1 7 , 0 0

K4 5 0  S4 3 5 . 3 1 2 6 , 2 5 1 4 . 1 0 1 9 1 . 0 9 5 6 . 9 6 7 4 . 5 2 1 7 . 0 0

K4 5 0  S6 3 5 . 8 0 2 6 . 7 3 1 4 . 3 3 2 0 7 . 9 3 5 9 . 4 2 6 8 . 1 3 1 6 . 7 9

K4 5 0  S 8 3 4 . 5 2 2 6 . 4 1 1 4 . 0 9 2 1 1 . 7 0 6 0 . 9 7 7 3 . 5 7 1 6 . 5 5

K6 0 0  S4 3 4 . 3 2 2 7 . 1 6 1 4 . 3 9 2 0 1 . 7 8 5 9 . 9 6 6 8 . 9 2 1 7 . 3 4

K6 0 0  S 6 3 5 , 1 8 2 6 . 4 8 1 3 . 9 2 2 0 0 . 7 1 5 6 . 0 0 6 8 . 7 3 1 7 . 1 3

K6 0 0  S 8 3 7 . 4 1 2 6 . 3 7 1 4 . 1 3 2 1 1 . 4 0 5 8 . 8 4 7 5 . 6 6 1 7 . 0 6
NSg N s g NSg NSg NSg NSg NSg

SE _ 1 . 4 6 6 0 . 5 9 6 0 . 2 0 2 5 . 7 5 4 2 . 7 0 7 2 . 5 9 5 0 . 4 8 2
CD ( 0 . 0 5 ) NSg 1 . 6 9 9 NSg NSg NSg NSg NSg

N -  N i t r o g e n  ( g /  p l a n t )  K -  P o t a s s i u m  ( g / p l a n l )  S -  S p l i t  a p p l i c a t i o n

S g -  s i g n i f i c a n t  N 3 g -  N o t  s i g n i f i c a n t



T a b l e  9 . 2 ( a )  t o  ( g ) .  L e n g t h  o f  b u n c h e s ,  f i n g e r  c h a r a c t e r s  and q u a l i t y  a s p e c t s  a t  m a t u r i t y

T r e a t m e n t
C o m b i n a t i o n s

9 . 2 ( a )

L e n g t h  o f  
b u n c h e s  

(cm)

9 . 2 ( b )

F i n g e r
l e n g t h

(cm)

9 . 2 ( c )

F i n g e r  g i r t h  
( cm)

9 . 2 ( d )

W e i g h t  o f  
f i n g e r  

(gm)

9 . 2 ( e )

D r y w e i g h t  
o f  f i n g e r  

(gm)

9 . 2 ( f )

S t a r c h  
c o n t e n t  o f  
f i n g e r  (?6)

9 . 2 ( g )

TSS conl  
o f  r i p e  
f r u i t y ]

N2 0 0  K3 0 0  S4
3 3 . 6 2 3 0 . 0 0 1 3 . 7 7 1 9 7 . 6 5 4 9 . 4 2 7 9 . 3 2 1 7 . 5 0

N2 0 0  K3 0 0  S 6 3 4 . 6 2 2 5 . 9 5 1 3 . 9 0 1 8 9 . 3 0 5 3 . 5 0 6 4 . 4 7 1 8 . 0 0

N2 0 0  K3 0 0  S 8 3 7 . 7 1 2 6 . 7 5 1 4 . 8 0 1 9 7 . 8 5 5 6 . 9 5 ; 7 3 . 4 0 1 6 . 8 0

N2 0 0  K4 5 0  S4 4 0 . 0 0 2 7 . 5 5 1 4 . 4 6 2 1 3 . 3 0 6 2 . 6 5 6 8 . 9 5 1 6 . 7 5

N2 0 0  K4 5 0  S 6 4 2 . 2 0 2 8 . 4 5 1 4 . 5 0 2 0 5 . 7 5 5 7 . 4 0 6 6 . 0 0 1 5 . 5 0

N2 0 0  K4 5 0  S 8 3 5 . 4 0 2 7 . 0 5 1 3 . 9 0 2 5 0 . 0 0 5 6 . 0 5 6 5 . 5 7 1 6 . 4 0

* ^ 2 0 0 ^  6 0 0  S4 3 7 . 8 5 2 9 . 3 0 1 3 . 2 5 1 8 4 . 3 0 4 6 . 2 5 6 4 . 1 5 1 7 . 5 0

N2 0 0  K6 0 0  S 6 3 5 . 2 0 2 7 . 2 5 1 3 . 7 5 2 0 0 . 8 5 5 3 . 5 2 7 0 . 7 0 1 6 . 8 0

N2 0 0  K6 0 0  S 8 3 7 . 6 2 2 6 . 6 5 1 3 . 5 0 1 9 8 . 7 0 5 6 . 5 5 7 9 . 3 2 1 6 . 9 0

N3 0 0  K3 0 0  S4 3 4 . 5 0 2 5 . 0 5 1 3 . 7 5 1 9 5 . 2 5 5 9 . 6 5 7 4 . 2 5 1 9 . 0 0

N3 0 0  K3 0 0  S 6 3 5 . 2 7 2 7 . 4 5 1 4 . 2 5 2 0 4 . 3 2 5 9 . 2 5 8 2 . 5 0 1 7 . 2 5

N3 0 0  K3 0 0  S 8 3 2 . 0 0 2 5 . 9 0 1 4 . 2 0 2 0 8 . 7 5 . 6 4 . 9 5 8 9 . 4 7 1 8 . 7 5

N3 0 0  K4 5 0  S4 3 4 . 7 5 2 6 . 5 0 1 4 . 2 5 2 0 1 . 7 5 6 0 . 2 5 7 3 . 4 3 1 7 . 5 0

N3 0 0  K4 5 0  S 6 3 6 . 6 0 2 5 . 9 0 1 4 . 5 0 2 1 6 . 7 5 6 0 . 3 7 6 6 . 2 5 1 7 . 7 5

N3 0 0  K4 5 0  S 8
3 5 . 1 2 2 5 . 4 5 1 3 . 5 0 1 9 2 . 1 5 5 5 . 1 0 7 3 . 4 2 1 8 . 5 0

N3 0 0  K6 0 0  S 4 3 8 . 7 5 2 5 . 1 0 1 4 . 2 5 2 0 6 . 3 7 5 9 . 5 5 8 0 . 8 5 1 6 . 5 0

N3 0 0  K6 0 0  5 6 3 4 . 8 7 2 4 . 6 0 1 4 . 3 5 1 9 6 . 2 1 5 6 . 7 5 7 6 . 6 0 1 6 . 8 5

N3 0 0  K6 0 0  S8 3 6 . 4 7 2 6 . 3 0 1 4 . 4 0 2 2 0 . 2 0 6 1 . 0 2 7 4 . 2 5 1 8 . 0 5

N4 0 0  K3 0 0  S4 3 2 . 4 5 2 5 . 0 0 1 4 . 0 0 2 0 5 . 4 0 6 4 . 7 5 7 7 . 6 7 1 7 . 0 0

N4 0 0  K3 0 0  S 6 3 6 . 0 5 2 5 . 3 5 1 4 . 1 5 1 7 9 . 6 5 5 8 . 1 5 7 6 . 6 0 1 5 . 7 5

N4 0 0  K3 0 0  S 8 3 3 . 2 5 2 8 . 8 5 1 4 . 2 2 1 9 8 . 7 5 6 8 . 0 0 6 3 . 9 0 1 6 . 5 0

N4 0 0  K4 5 0  S4 3 7 , 6 2 2 5 . 4 0 1 3 . 6 5 2 0 5 . 8 1 5 7 . 0 2 6 8 . 3 5 1 7 . 2 5

^ 4 0 0  K4 5 0  S 6 3 4 . 6 2 2 5 . 4 0 1 4 . 0 0 2 0 1 . 3 0 6 0 . 5 0 7 2 . 1 5 1 6 . 1 2

N4 0 0  K4 5 0  S8 3 5 . 0 2 2 6 . 9 5 1 4 . 3 7 2 0 1 . 0 0 5 6 . 7 5 6 7 . 2 0 1 6 . 5 0

N4 0 0  K6 0 0  S4 3 3 . 1 2 2 7 . 0 5 1 3 . 9 0 2 0 2 . 8 0 5 7 . 1 2 7 0 . 7 0 1 7 . 0 0

N4 0 0  K6 0 0  S 6 3 3 . 5 0 2 7 . 4 0 1 4 . 1 7 2 3 8 . 0 5 7 2 . 6 5 7 3 . 4 2 1 6 . 0 0

N4 0 0  K6 0 0  S8 3 8 . 1 5 2 6 . 1 7 1 4 . 5 0 2 1 1 . 3 0 5 8 . 9 5 7 3 . 4 2 1 7 . 2 5

SH 1+ 2 . 5 3 9 1 . 0 3 2 0 . 3 5 1 9 . 9 6 7 4 . 6 9 0 4 . 4 9 5 0 . 8 3 6
CD 1 ( 0 . 0 5 ) Nsg NS9 NS9 NS9 NSg NSg NS0
C 1 3 4 . 0 2 2 5 . 3 5 1 4 ,  no 1 9 7 . 4 3  .. - 6 0 . 1 2 7 3 . 7 7 1 8 . 0 3
C 2 3 4 . 8 2 2 6 . 5 0 1 4 . 3 1 1 9 8 . 2 6 6 0 . 7 0 7 3 . 4 2 1 6 . 9 5
C 3 3 6 . 8 8 2 6 . 3 5 1 4 . 2 1 1 8 8 . 7 6 5 6 , 8 6 7 3 . 1 5 1 7 . 0 0
C 4 3 6 . 8 0 2 6 . 5 0 1 4 . 4 5 2 0 3 . 7 5 5 8 . 1 7 6 6 . 6 4 1 6 . 8 7
SE 2  + 1 . 4 6 6 0 . 5 9 6  - 0 . 2 0 2 5 . 7 5 4 2 . 7 0 7 2 . 5 9 5 0 . 4 8 2
CD 2 NSg NS3 \ NS§ NSg Nsg NSg NSg

N S g-  N o t  s i g n i f i c a n t  

CD 1 -  C r i t i c a l  d i f f e r e n c e  f o r  t h e  c o m p a r i s o n  o f  t r e a t m e n t  c o m b i n a t i o n s  

CD 2 -  C r i t i c a l  d i f f e r e n c e  f o r  t h e  c o m p a r i s o n  among d i f f e r e n t  c o n t r o l s .

C -  C o n t r o l



above character* Among control treatments* application of 
nutrients In different splita did not product any significant 
difference in the finger girth at Maturity*

g) Finger weight at maturity

Data on the mean weight of fingers at maturity ars 
given in Tables 9*1(d) and 9*2(d)« Analytes of variance 
of the data are given in Appendix IX(d)«

The results of analysis of the data revealed that 
none of the main effects and interaction effects produced 
statistically significant response on this character* in 
treated as well as in control plots*

h) Dry weight of fingers at maturity

Mean values on this character are presented in 
Tables 9*1(t) and 9*£(e). Analyses of variance of the data 
ore given in Appendix XX{«),

It wen observed that H at 200 g per plant produced 
fingerr. with significantly lesser dry weight when compared 
to other two levels of H* Petaesiua and split application 
had no significant effect on the dry weight of fingers* 
Interaction affects were also not found to be significant 
an this character*
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1) Starch cnnisnt oi fimjers

Tables 9*1(f) and 9*2{f) present* the a»«n values 
bn the starch content of aaturo fingers and Appendix IX(f) 
presents the data on analyses of variance of this character*

Individual affects and interaction effects were 
not found to he statistically significant on the starch 
content of finger* in treated plots and control plots*

1) TSS content of ripe fruits

Mean values on Tss content of ripe fruits are 
furnished in Tables 9*1(s) and 9*2{g), Analyses of variance 
data are presented in Appendix IX($)* There was significant 
response to different dose of H on TSS content of rip# 
fruits. TSS content of fruits significantly increased when

i

300 g U per plant was applied, and split applications 
did not influence th© TSS content of fruits significantly. 
Interaction effects were ©Iso not found to be significant 
on this character*

Aoong contra! treatment* also different split sppli* 
cations had not produced any signifleant effect en the TSS 
content of ripe fruits#



Dconoaics of crop cultivation

The data on the economies of crop cultivation is 
furnished In Table 10* The data revealed that there 
waa marked difference in the net Income obtained from 
treated and control plots* Treatment combination with 
400 g nitrogen* 600 g potassium eî d 6 split applications 
recorded the highest net income of te*41*lQ9/~ p$r ha 
followed by treatment combination with 400 g nitrogen* 
600 g potassium and 8 split applications* yielding a 
net income of &.35*Q84/- per ha*

Least value of net return was noted in control- 4  , .
which registered the net profit of fe*11*504/- per hs.

/

Highest value for the eost-benefit ratio (1*73) 
was obtained in the treatment combination k$oo %  
while the lowest value (1*20) was recorded by control-4.



t. G5

T a b l e  1 0 ,  t i f f o c t  o f  d i f f e r e n t , c o m b i n e t i o n s  o f  N , K ond S p l i t  a p p l i c a t i o n s  

on t h e  e c o n o m i c s  o f  c u l t i v a t i o n  ( p e r  ha)

T r e a t m e n t
c o m b i n a t i o n s

C o s t  o f  c u l t i ­
v a t i o n  e x c l u d i n g  
t h e  c o s t  o f  f e r t i  
l i z e r s  and s p l i t  
a p p l i c a t i o n  
c h a r g e s  (Rs./ha)

C o s t  o f  f e r t i ­
l i z e r s  and 
s p l i t  a p p l i ­
c a t i o n  c h a r g e s

(Pa./ho)

T o t a l
c o s t

( Pc. /ha)

Y i e l d
o f

h un c h e s

k g/ ha

T o t a l
i n co m e

Rs./ha

Met
i n c om e

P.s. / h a

C o s t -  
b e n e f  i t  
r a t i o

N2 0 0  K3 u 0  3  4
4 0 9 6 6 9 0 7 5 5 0 0 4 1 2 4 9 7 5 7 4 6 2 5 2 4 5 3 4 ■ 1 . 4 9

N2 0 0 K3 0 0  S 6
4 0 9 6 6 1 1 2 7 5 5 2 2 4 1 2 6 4 2 5 7 9 2 7 5 2 7 0 3 4 1 . 5 1

N2 0 0  K3 0 0  s a 4 0 9 6 6 1 3 3 2 5 5 4 2 9 1 2 6 5 2 5 . 7 9 5 7 5 2 5 2 8 4 1 . 4 6

N2 0 0  K4 5 0  S 4
4 0 9 6 6 9 9 5 0 5 0 9 1 6 2 7 7 0 0 8 3 1 0 0 3 2 1 8 4 1 . 6 2

N2 0 0  K4 5 0  S 6 4 0 9 6 6 1 2 0 0 0 5 2 9 6 6 2 8 7 5 0 8 6 2 5 0 3 3 2 8 4 1 . 6 3

N2 0 0  K4 5 0  S8 4 0 9 6 6 1 4 0 5 0  - 5 5 0 1 6 2 3 5 7 5 8 5 7 2 5 3 0 7 0 9 '1 , 5 5

N2 0 0  K6 0 0  S4 4 0 9 6 6 1 0 7 0 0 5 1 6 6 6 2 7 3 7 5 8 2 1 2 5 3 0 4 5 9 ' 1 . 5 8

N2 0 0  K6 0 0  S 6
4 0 9 6 6 1 2 7 5 0 . 5 3 7 1 6 2 8 2 5 0 8 4 7 5 0 3 1 0 3 4 1 . 5 7

N2 0 0  K6 0 0  S8
4 0 9 6 6 1 4 8 0 0 5 5 7 6 6 2 8 2 0 0 8 4 6 0 0 2 8 3 3 4 1 . 5 2

N3 0 0  K3 0 0  S4 4 0 9 6 6 1 0 3 7 5 5 1 3 4 1 2 6 1 0 0 ' 7 8 3 0 0 2 6 9 5 9 1 . 5 2

N3 0 0  K3 0 0  5 6
4 0 9 6 6 1 2 4 2 5 5 3 3 9 1 2 9 0 0 0 8 7 0 0 0 3 3 6 0 9 1 . 6 2

N3 0 0  K3 0 0  S 8 4 0 9 6 6 1 4 4 7 5 5 5 4 4 1 2 6 1 0 0 7 8 3 0 0 . 2 2 3 5 9 1 .-1'1

t-l K £  
3 0 0  n 4 5 0  4

4 0 9 6 6 1 1 1 0 0 5 2 0 6 6 2 7 5 0 0 8 2 5 0 0 3 0 4 3 4 1 . 6 2

N3 0 0 ' K4 5 0  S 6 4 0 9 6 6 1 3 1 5 0 5 4 1 1 6 2 9 3 7 5 8 8 1 2 5 2 7 5 0 9 1 . 4 9

N3 0 0  K4 5 0  S 8 4 0 9 6 6 1 5 2 0 0 5 6 1 1 6 2 7 8 7 5 8 3 6 2 5 2 7 4 5 9 1 . 5 4

N3 0 0 K6 0 0  S4 4 0 9 6 6 1 1 8 5 0 5 2 8 1 6 2 7 1 2 5 8 1 3 7 5 2 8 5 5 9 1 . 5 3

N3 0 0  K6 0 0  S 6 4 0 9 6 6 1 3 9 0 0 5 4 8 6 6 2 9 2 7 5 8 7 3 2 5 - 3 2 9 5 9 1 .61

N3 0 0  K6 0 0  S 8
4 0 9 6 6 1 5 9 5 0 5 6 9 1 6 2 3 5 0 0 8 5 5 0 0 2 8 5 8 4 1 . 5 2

N4 0 0 n 3 0 0  S4 4 0 9 6 6 1 1 5 0 0 5 2 4 6 6 2 4 0 0 0 7 2 0 0 0
i

1 9 5 3 4 1 . 3 7

N4 0 0  :<3 0 0  S 6 4 0 9 6 6 1 3 5 5 0 5 4 5 1 6 2 4 3 7 5 7 3 1 2 5 1 9 6 0 9 1 . 3 4

N4 0 0  K3 0 0  S 8
4 0 9 6 6 1 5 6 0 0 5 6 5 6 6 2 4 7 2 5 7 4 1 7 5 1 7 6 0 9 1 . 3 1

N4 0 0 . K4 5 0  S 4 4 0 9 6 6 1 2 2 5 0 5 3 2 1 6 2 6 2 5 0 1 8 7 5 0 2 5 5 3 4 1 . 4 7

N4Q0 K4 5 0  S 6 4 0 9 6 6 1 4 3 0 0 5 5 2 6 6 2 8 6 2 5 3 5 8 7 5 3 0 6 0 9 1 . 5 5

N4 0 0  K4 5 0  S 9 4 0 0 6 6 1 6 3 5 0 r- 2 3 1 6 2 6 4 5 0 9 1 3 7 5 2 9 0 5 9 1 . 5 5

N4 0 0  K6 0 0  S4
4 0 9 6 6 1 4 2 5 0 5 5 ^ 1  6 2 9 7 5 0 8 9 2 5 0 3 4 0 3 4 1 . 6 1

N4 0 0  K6 0 0  S 6 4 0 9 6 6 1 5 0 5 0 ' 5 6 0 1 6 3 2 3 7 5 9 7 1 2 5 4 1 1 0 9 1 . 7 3

N4 0 0  K6 0 0  S8 4 0 9 6 6 ■ 1 7 1 0 0 5 8 0 6 6 3 1 0 5 0 9 3 1 5 0 3 5 0 8 4 1 . 6 0

C1
4 0 9 6 6 7 2 5 0 4 8 0 4 6 2 0 2 7 5 6 0 8 2 5 1 2 7 7 9 1 . 2 6

C2 4 0 9 6 6 9 3 0 0 5 0 0 9 6 2 1 1 5 0 6 3 4 5 0  . 1 3 3 5 4 1 . 2 6

- C3 4 0 9 6 6 1 1 3 5 0 5 2 1 4 6 2 7 2 7 5 6 6 8 2 5 1 4 6 7 9 1 . 2 8

• C4 4 0 9 b 6 1 3 4 0 0  ■ 5 4 1 9 6 2 1 7 5 0 6 5 2 5 0 1 1 0 5 4 1 . 2 0

Labour■ churcirs C o s t  o f  f e r t i l i z e r s  '

Man -  Rs.28 poT- day Ur e a Ps.2 . 1 2  p e r  kg

. Woman -  lb. 2 6 p e r  day S u p e r  p h o s p h a t e  - Us.0 . 8 5  p e r  kg'

M u r i a t e o f  p o t a s h - Pa. 1 . 1 9  p e r  kg.



DISCUSSION



Discussion
Present recotnsendatlon of the. fertiliser; applica­

tion for •Hendrsn* bananas in Packages of practice®
(Anon., 1986} is to apply the prescribed dose of fertilisers 
(190i11Si300 g r,9 and K^O per plant per year respecti­
vely) in 6 splits for the maximisation of bunch weight 
and grade of fruits* Banana being a gross feeder, 
requires heavy manuring for its growth and fruiting* Xt 
is estimated that an average crop of banana removes 300 kg 
H* 00 kg P2°5 and k9 froED a hectare of land 
(Veeraraghavan* 1972)*

Several reports are available indicating the 
greater requirement of nitrogen and potassium for bananas*' 
hence a revision of the present recommendation of nutrients 
la necessary for improving the banana production in the 
State*

Apart from the proper dosage of nutrients* the 
schedule of application of nutrients also play an Important 
role In the improvement of yield in bananae* Hence in 
this experiment* higher doses of nitrogen and potassium 
ere tried along with different levels of split applications 
in order to find out the optisRjm dose end frequency of
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application of nutrients In ‘Nendren* bananas. The results 
of the studios ere discussed hereunder*

1* Height of pseudostem

From the data presented in Tables 2.1 and 2.2 it could 
bo obssrved that 200 g ll per plant per year produced signi­
ficantly taller plants during 2nd, 3rd, 4th and Oth month 
after planting (FIg»2.1). Thereafter,the offeet of nitrogenJ
was not found to be significant on this character. Nitrogen 
which accounts for the vegetative growth of the plant might 
have been absorbed and utilised caore by the plant during pre- 
flowering stage of the crop. Voerannah at (1976) reported 
that nitrogen and potassiua are absorbed more in pro-flowering 
stages in Robust* bananas. Maximum pseudostem height was 
reported by the application of 180 g N per plant per year 
(Kohll (1976). Anjorln and Obigbssan (1983) reported
that higher levels ef nitrogen (u?te 400 g ptr plant per 
year) significantly reduced the height* girth and weight 
of pseudostea in bananas.

The effect of potasslira Was not found to be 
significant on the pseudosiem height during the entire 
period of growth of the crop (Fig.2.2). Reports of Vang

t
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and Pad (1962) la alas In csnflrmity with the present 
finding on the effect of on the pseudosteiB' height 
in bananas#

Spilt application markedly Increased the plant 
height opto fifth month of planting,(Fig.2,3) which 
indicate* the fact that nost of the vegetative growth 
Of the drop hoe teen completed before fifth month of 
planting*

Suasaerville (1944)# Veeraraghavati (1970) *
.Filial et ^1* (1977) and Valearasa. Maihew (1960) also 
supported this aspect by pointing out the fact that the 
fertilizer application should be completed before the 
plant comes to reproductive period* Increase in pseudoatem 
height ef bananas due to split application of nutrients 
has been reported by Bhattikah and Khaiidy (1962)#
Baablag at si*(1979)» ftajeavan (1936)*

Interaction effects were not found i© be signify* 
Cant on the pseudoates height of bananas*

2* dumber of leaves produced by the plant upto the time 
of each fertiliser application

the analysis of the data on the number of leaves 
produced by the plant at the tlse of each fertilizer appli**



09

cation (Tables 3,1 and 3*2) revealed that application of 
nitrogen «t the rate of 200 g per plant per year signifi** 
cantly increased the number of leaves produced by the 
plant froa second month after planting upto the fifth 
isonih* During this period s significant reduction In 
the number of leaves produced was observed with higher 
levels of nitrogen* From sixth month onwards the effect 
of nitrogen was not significant on this character* Thie 
threw* light on the fact that the vegetative growth of 
the crop has been completed before sixth month of planting* 
and hence the nitrogenous fertilisersf which accounts for 
the vegetative growth should be applied in optimum quanti* 
ties before this period* Nitrogen* though contribute* much 
towards the vegetative growths can cause deformities* when 
given in excess quantities* In the present study the 
reduction in the number of leaves produced with higher 
levels of nitrogen* may be dut to the excess supply of 
nitrogen given to the plant* over and above its require* 
ment, Probative effect of nitrogen was observed on 
pssudostaa height, girth and number of leaves with 170 g 
nitrogen per plant per year (Arunaehalam* 1972; Kohli el* 
19W*



As in the case of pieudosteta height» here also, 
the effect of potassium was not found to be significant 
on the number of leaves produced- at oil the stages of 
growth. Venk&iesamefc ̂ 1* (1965) also obtained similar 
results* on the variety *Karpoorachakarakoli'* Findings 
os fang and Fao (1962)* Sheela (1982) ore also in 
agreement with the results obtained In this study*

Split application insrcjaued ina number of leaves 
produced by the plant from second month upto fifth month 
after, planting* Four split applications produced plants 
with less number of leaves in treated plots while lesser 
-micBber of leaves have been produced by two split applies® 
tlons in the case of controls* increase in the number of 
leaves produced with increased number of split application 
has bean reported by Battik&h and fChalidy (1962), Eajeevan 
(1935),

Interaction effects we&fr not found to bo significant 
on the nuoba? of leaves produced by tha plant during 
different months of fertiliser application*

3* he&f area

¥h«? leaf area oi plants were observed for three months 
from the second month of planting# Analysis of the data on



this character (Tables 4*1 end 4*2) showed that leaf area 
was not significantly affected by different levels of 
nitrogen and potassium* Dlmilar responsewere observed by 
Vang and Pao (1962)* -Sheets (1902) with different levels 
of K20 tried* Leaf area was markedly increased by increased 
number of split applications at fourth month of planting* 
During the earlier periods* the quantity of nutrients 
received by the crop say be Inadequate to produce leaves 
with more loaf area* Contradictory results were reported 
in this aspect by the study conducted by ftajeevan (1933) 
which showed that leaf area was not influenced significantly 
by different split applications* Howtve? increase in lsaf 
area by split application of nutrients has been reported by 
Bsttikah and Khalidy (1962).

4. tiuabsr off suckers at flowering and harvest

From the results presented in Tables &»1(a)* 5*2(a)* 
b*1(b) and 5*2(b)* it could be seen that N and K^Q had 
significant effect on the number of suckers produced st 
flowering* tt at 400 g per plant significantly reduced the 
number of suckers produced* But higher lovols of k^Q 
produced aors number of suckers per plant* Contradictory 
ts5 tb® above result* none of the main effects or interaction 
effects influenced the total number of suckers produced st



harvest* Highest rate of suckerihg was reported with 330 g 
H per plant per year and lowest rat* with xtro g nitrogen 
per plant per year* by Baruah and Mohan (1983)* Effect of 

in enhancing sucker production was reported by 
Jeabullngaa at al* (197b)* However Vadivel (1976) observed 
that sucker production was not influenced by different 
levels of KgQ*

5* Number of leaves produced per plant upto the time of 
flowering

HMUltd of analysis of the data presented in Tables 
S*1(c) and b*2(c) revealed that there was no significant 
difference'in the numbs? of Itaves produced per plant opto 
tha tioe of flowering* either duo to individual offoots of 
nutrients or due to thoir interactions* Twenty nine leave® 
were produced by most of the plant upto the time of flower** 
ing in treatments as well as in control plots* From this 
it Is assumed that quantity of nutrients supplied and its 
frequency of application had no influence on this character

k

-which is controlled, physiologically in bananas*

6* Number, of days taken for first sucker emergence* 
flowering and harvest

Analyses of the data presented in Tables 6.1(b) and 
6.2(b) pointed out that number of days taken for first



sucker emergence is not affected by different levels of 
nitrogen, potassium and split applications* Blight varla* 
tions found In the number of days taken for first sucker 
emergence in different treatments may be duo to the slight 
difference in age and size of suckers planted Initially as 
mother plants*

From ths results presented in Tables 6.1(c) and 
6.2(c) it could be observed that N and K^Q could not markedly 
influence the number of days taken for shooting* Eventhougb 
the effect of nitrogen was not significant, the data showed 
that higher levels of nitrogen increased the time taken for 
shooting cospared to lower levels of nitrogen* This m y  be 
due to the supra optimal levels of nitrogen diverting carbo** 
hydrate into vegetative growth and lowering the levels of 
other nutrients in the vegetative tissue (Black, 1965)*

/
studies conducted by Valsaama Mathew (1980) also showed 
similar results with respect to the effect of nitrogen on 
the time taken for shooting*

Plant which received eight split applications took 
minimum number of days for flowering* The positive response 
of split application in hastening shooting has been reported 
by Sharma (1984), Ftajeevan (1985)*



Time required for establishment of plant and 
difference in age and size of suckers would have also 
contributed to this factor*

Analysis of the data in the tables 6.1(d) and 6.2(d) 
showed that nitrogen at 200 g per plant per year markedly 
reduced the total number of days taken for harvest. Time 
taken for flowering was also reduced by the lower levels 
of nitrogen (200 g K), compared te 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 g H).

Potassium did not influence the time taken for 
harvest significantly* As in the case of time taken for 
sheeting, here also eight spilt application significantly 
reduced the total number of days taken for harvest of the 
crop*

7* height of bunches at maturity

Data on the mean weight of bunches at maturity 
(Tablet 7*1 and 7*2) showed that bunch weight was net 
markedly influenced by different levels of nitrogen* Yield 
of bunches slightly increased with 300 g N per plent and 
then a showed a decrease when 400 g nitrogen per plant per



year was applied (Flg*3*1)« From the analysis of the data 
on the vegetative characters* yield and yield attributes* 
it could he observed that nitrogen at the level of 200 g 
per plant was affective in Improving the characters* such 
as pseudostem height* number of leaves* sucker production* 
finger length etc* In most of the studies the recommends* 
tlon of nitrogen given was less than 200 g per plant per 
year* for optimum production of bunches (Kohli £&* 1976$ 
Arunachalam* 1972j Eamaswaisi and Muthukrlshnan,1$74b$
Piilai £t £|* 1977)* lienee in this study also insignificant 
response of nitrogen may be due to the excess quantity of 
nitrogen supplied* Jagirdar £& al* (1963) reported that 
higher levels of nitrogen did not help to Increase yield* 
but help to improve grade of fruits* In trials conducted 
by bangenegger and Smith (193$) with seven levels of N and 
K^O* beneficial effect was found on yield with different 
levels of KgQ* but nitrogen was found to produce no signl* 
fleant effect on yield* Rao (1978) reported that banana 
respond to nitrogen* but beyond a certain level* the benefits 
are not proportional* Excess nitrogen fertilizers beyond 
optimum limit will be utilised for vegetative growth*

significant positive Influence on hunch weight was 
noticed with K29 at $00 g per plant per year* producing



maximum bunch weight of 11*64 kg. From table 7*3 it ia 
clear that response of potassium on hunch weight is linear 
and it could he presumed that optimum level of K20 probably 
lies above the range covered in the experiment, hence further 
studies using higher doses of K20 could be undertaken to 
determine the economic dose of K^Q* Increase in yield due 
to K^O application has been reported by various workers 
(Yang and Pao, 1962; Decunha and Fraga, 1963$ Osborne and 
Hewitt, 1963$ Moreau and robin, 1972$ Garcia et js£., 1980$ 
Lafosv 1981$ She©.I a 1932). The effect of split appli­
cation was found to be statistically significant on the 
hunch weight ©f banana. Six split applications although 
recorded maximum bunch weight of 11.3 kg, it was not statis­
tically different from 0 split applications, which recorded 
the bunch weight of 11.05 kg. Significant positive response 
of split application on yield of banana has been reported 
by many workers (Alexandrowltz, 1955; Dugain, 1959; lio, 1963$ 
Leigh, 1969$ Osborne and Howitt, 1963; Marquee and Monteiro, 
1971$ hacovilhe, 1973$ sharma and Hoy 1973$ Rambler »t al« 
1979$ Goplmony Jgj. 1979; Obiefuns, 1934$ Sharma, 1984$ 
Rajeevan, 1985).

Bharaa and Roy (1973) reported that fertilisers did 
not help to increase yield, if applied after 6 months of 
planting.
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Eventhough tho individual effect off H* on bunch 
weight v/a* not significant* it could produce significant 
positive response in combination with potassium* Xt is 
also Interesting to note that highest levels of H (H at 
400 g par plant) when combined with highest level off Kz0 
(K^G at 600 g per plant) produced bunches, with maximum 
weight (12*02 kg) end this was significantly superior to 
other & combinations off H and (Fig.3,2)* Vegetative 
characters* finger length end such other characters were 
mximm with lowest level of ft (200 g M) per plant* while 
highest level off W (4D9 g N) when combined v*ith highest level 
of tî O could produce re&arkafel© improvement on yield ©f 
bananas* It ie important to note ihit lowest yield was 
recorded when 490 g N was combined with 300 g (lowest 
level off K^a)* Hence It is clear that H alone could not 
produce yield Improvement In bananas* but a combination off 
ft end K in correct proportion is necessary for manipulating 
the yield as reported by several workers (Crouehor and 
Mitchell* 19495 Suacerville* 19445 Bhengod M *  1962) 
Norris and Ayyer (1942) reported that plants require larger 
quantity eff KgO and moderate quantity off nitrogen for ©ptlame 
growth, Figueroa Escobar (1962) obtained best result* with 
H and k£Q application in the rati© 1*2* bin j& j&* (1962)



and ttslln (1970) also stressed tha importance of combined 
application of H and K. Tha affect of nitrogen in pretence 
of phosphorus and potassium in increasing the number of 
bunches and fingers and enhancing tha weight of bunches 
has been reported by Sunder Singh (1972).

tventhough the combined effect of nitrogen, potash 
and split application was not found to be significant, a 
dose of 400 g N, 600 g K^O combined with six split appli­
cation may be recommended as the best treatment of the 
experiment.

In control the different split applications failed 
to produce any significant difference among themselves.
This may be due to the inadequate quantity of nutrients 
supplied to them. However, all tha treated plants out-yielded 
the control plants and hence it Is evident that higher 
doses of nutrients would be necessary than the existing 
recommended dose, for Ntndran bananas and this higher 
doae when supplemented in six splits cen improve the yield 
In Hendran bananas*

8* Humber of hands per bunch /
Analyses of the data in Tables 8.1(a) and 8.2(a) 

showed that number of hands per bunch was not significantly



influenced by different levels of N, end split 
applications. Similar results were obtained with nitrogen 
in a study conducted by Valsemma Mathew (1980). Likewise 

also produced similar response on the number of hands 
per bunch in the experiment conducted by Vadivel (1976) 
Langeneggor and Gaith (1986).

In the present study Invest level of nitrogen (200 g 
H per plant) produced more number of hands while highest 
level of potassium (600 g per plant) produced more 
number of hands compared to the other two lowest levels 
of potassium. Increase in number of hands produced due to 
potash application’was reported by Vang and Pao (1962) and 
Shangoo £&• (*962).

similar response of split application on number of 
hands per bunch as seen in the present study was reported 
earlier by Rajeevan (1985).

9. Humber of fingers per bunch

Analysis of the data on the mean number of fingers 
per bunch (Tables 8.1(b) and 8.2(b) revealed that nitrogen 
had no significant influence on the number of fingers per 
bunch at maturity. However, more number of fingers wars
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produced with 200 g li per plant* Valsansaa Mathew (1980) 
also had observed similar results with regard to this 
character*

Higher levels of K^O markedly increased the number 
of fingers per bunch* at 600 g per plant produced an 
average number of 43*32 fingers* Production of more number 
of fingers at highest level of k£q might have contributed 
towards the production of bunches with maximum weight, when 
KoQ was applied at highest dose* Vijayaraghava Kumar (1931) 
based on his statistical studies of the influence of bio­
metric characters on yield in banana reported that number 
of fin(j6?9 is iihs cifltKicmoi d<lrsct offset JLo cullnsfy
varieties of banana* The direct Influence of number of 
fingers on yield improvement of‘ftendrsn bananas has been 
reported by Kurlan et al* (198b) in a study conducted at 
Banana Research Station, Kannara* Reports by Jagirdar and 
Ansari (1966) and Sheela (1982) are also in conformity with 
the above results*

Split application produced no significant influence 
in the number of fingers per bunch at maturity* It Is also 
probable that this character is influenced more by the 
quantity of fertilisers upto a certain level than the
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tine of application* Interaction cffiett warn not found 
to b# signifleant*

10* length of bunches at maturity

Analyses of tha data in tables 9*1(0) and 9.2(a) 
showed that different levels of N, t<2°» eplit applications 
and their interactions could not Influence the length of 
bunches at maturity*

11* Finger length at maturity

Analysis of the data in Tables 9*1(b) and 9.2(b) 
revealed that finger length was significantly Increased 
by application of N at 200 g per plant per year* Increase 
in length of fruit by the application of N upto 170 g per 
plant per year, was reported by fiaffiaswaai and Muthukrlshnan 
(1973)* In a trial conducted by Fernendez &£ (1930)
nitrogen content in fruit pulp was found negatively correla­
ted with fruit length and weight suggesting excessive 
nitrogen nutrition* Hernandez £& j£* (1961) observed that 
beyond 150 g M par plant no significant response could be 
noticed in variables like fruit length, girth, weight of 
bunch etc* &ain effect of K20 and split application were 
not found significant on the finger length at maturity*
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this response of K^O is in line with findings of Vadivel 
(1976) and Sheela (1932)* Rajeevan (1985) found no «trked 
response on finger length with different levels of split 
applications*

Interaction of nitrogen and split application was 
found significant, in'increasing length of fingers*
MsHimua finger length of 28*93 csa was obtained when 200 g 
nitrogen was applied in 4 splits* Hence it is obvious 
that a reasonable doss of nitrogen* when applied in 
different fractions is effective rather then frequent 
application In large quantities* tfben nitrogen was applied 
in splits the length of fruits was increased from 26*6 to 
23*95 ecu

12* Girth of finger st maturity

Frocs the results presented in Tables 9*1 (o) and 9.2(c) 
it was observed that none of the main effects of interaction 
effects significantly influenced the girth of fingers at 
maturity* Girth of tbs fruits were not affected significantly 
by different levels of nitrogen as observed by Homander

Similar effects were observed with different 
levels of (Vadivtl* 1978) and different split applies* 
tions (Rajeevan 1985)



13* v.'eight of finger at maturity

Tables 9.1(d) and 9.2(d) showed that weight of 
fruits were not significantly affected by different 
levels of U and K^O and split applications.

14. Dry weight and starch content of fingers at maturity

Mean values on these characters are presented in 
Tables 9.1(e), 9.2(e), 9.1(f) and 9.2.(f). nitrogen at 
200 g per plant par year produced fingers with significantly 
lesser dry weights, while K^O end split applications had 
no significant influence on this character. Hone of the 
main effects of intersection effects were found to influence 
the starch content of fingers at maturity.

15. TSS content of ripe fruits

Analyses of the data on Tables 9.1(g) and 9.2(g) 
ravealed that TSS content was influenced by different 
levels of nitrogen only. TSS content was increased signi­
ficantly when 300 g U was applied. Thereafter a decrease In 
TSS content was observed with increasing levels of nitrogen 
by Heffoxd end Chandler (1970) in pineapple and Valss&ata 
Mathew (1900) in *Palayankodan* bananas. Medium dose of
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nitrogen showed n a t t k s u E i  percentage of TSS as reported ■ 
by tlij^ar and Chand (1962)) in #Anab-e-shahi* grapes.

Quality aspects were not significantly influenced 
by different split applications In * Tiaia yanked an* variety 
of bananas (Ft&^aevan* 1985),

Economics of crop cultivation

The data on the economics of crop cultivation(Table 10) 
revealed that treatment combination with 400 n nitrogen,
600 g potassium and 6 split applications was the best 
treatment which gave a net profit o f  Bs,41,109/- per ha,
Saras nutrient combination with 6 split applications rafikod 
th© second* according tho not profit of £3,35*034/- per ha*
The data clearly points out that eventhough th© cost of 
cultivation may be raised to a certain level by these 
treatments* th© returns from the crop is also enhanced 
by these treatments in a proportionate manner.

bhon the treatment combination with 400 g nitrogen 
600 g  potassium and 6 split applications was tried, yield 
incroas© of about 10*625 kg per ha, was noticed over the 
presently recoraaendod dose(C^)*

, iienco it could b &  evident that higher dose of nutrients 
than the presently recommended Package of practices dose 
is needed for •Uondran* banana and this quantity when applied 
in 6 splits can make remarkable yield improvement in this 
crop.



Thus 400 g nitrogen, 600 g potassium and 6 split 
applications may bo recoaEicndedi as th© economic dos© 
for yield improvement of •Hondran* banana grown in 
hie® fallows.



SUMMARY



SUMMARY

An experiment was conducted at the Instructional 
farm, College of Agriculture, V ellayani fron November 
1936 to November 1987 to find out a suitable manorial 
reconssndation for •Nendran1 bananas grown in rice fields 
and to study the effect of split application on the 
growth and yield of Nendran bananas, under Irrigated 
condition in rice fallows. The trial was conducted as 
3s * 4 factorial experiment, with two replications, 
confounding NK.2S in replication I and N!C2S2 in repli­
cation II, Three levels of nitrogen (2CQ, 303 and 400 g 
per plant per year}, three levels of potassium (300,
450 and 600 g per plant per year) and three split appli­
cation (4, 6 said 8 splits) were tried in different 
combinations. A uniform, dose of 100 g per plant 
per year was applied to all the treated plots* There 
were four controls in the experiment in which the ferti­
liser dose as per the recommendation of package of prac­
tices (190 % 115 8 300 g, N, P^O^, K^O per plant per year) 
ware applied An 2, 4, 6 and © splits. The results of 
the study are summarised below.
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1* Height of pseudosts* end total number of leaves 
were more with lowest level of nitrogen (200 g N per 
plant per year) iron second month to fifth month of 
planting* Thereafter the effect ef nitrogen was not 
significant* Effect of potassium was not found signl«* 
fleant at all stagss of growth* 6 S'8 split applies
tlonS produced relatively taller plants «t QiUfc 0)0re
number of leaves* w w  pu^td e3 8 a/̂fceafcor*

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

3* Nitrogen and potassium alone influenced the total 
number of suckers at flowering» while this character 
was not influenced by different split applications* The 
two higher levels of potassium produced more number of 
suckers at flowering* but sucker production was reduced 
with highest level of nitrogen applied* The number of 
suckers produced at harvest remained unaltered with 
different levels of nitrogen* potassium and different 
split applications*
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4*. m  significant difference was found in the 
number of leaves produced opto the time of flowering, 
either due to individual effects of nutrients, split 
applications or duo to their interaction effects,

3* neither the individual effects of nitrogen* 
potassium or split applications nor their interactions 
were significant m  the number of days taken for 
sprouting of rbiroma and first sucker emergence*

6, Split application alone produced significant 
differences in the number of days taken for shooting, 
which was reduced when nutrients were applied in eight 
splits,

?• Tina# taken for harvest was significantly reduced 
when 300 g nitrogen was applied, though this was not at 
all influenced by different levels of potassium* This 
period was shortened by application of nutrients in 
eight splits,

8* The response of nitrogen was not at all signi­
ficant in increasing the weight of hunches at maturity, 
but the bunch weight showed a significant linear increase 
with different levels of potassium applied. Increased
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number of split applications also enhanced the bunch 
weight at maturity* though the split application at
higher levels were found on par with each other,

\

9* interaction of nitrogen and potassium was found 
significant on the weight of hunches at maturity* with 
400 g nitrogen* combined with 600 g potassium producing 
bunches having maximum weight of 12,02 kg* Among the 
treatment combinations 400 $ nitrogen and 600 g potassium 
applied in six splits was the best combination* even-* 
though the superiority of this against the ether treat­
ments was not statistically significant* dumber of 
hands were not significantly affected by different levels 
of nitrogen* potassium and split applications or their 
interactions*

10* Potassium alone could produce significant 
differences in the number of finger produced per bunch* 
with 600 g K20 producing 43*32 fingers on an average 
which was found en par with 460 g K2Q producing 47*82 
fingers on an average*

11* Neither the main effects of nitrogen* potassium 
and split applications nor their interactions were 
significant on the length of bunches at maturity*
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12. In the case of finger length at maturity, 
nitrogen alone had significant effect, recording 
maximum finger length of 26,66 cm with 200 g fi, 
per plant per year* Interaction of M x S was also 
found significant, with 200 g N and 4 split applica­
tions. producing, maximum finger length of 28.95 ca 
at maturity.

13. finger girth and finger weight were not markedly 
influenced by different levels of nitrogen, potassium 
and different split applications.

14. Dry weight of fingers were affected significantly 
by different levels of nitrogen alone* Lowest level of 
nitrogen (200 g) significantly reduced ths dry weight 
of mature fingers.

15. Different levels of nitrogen, potassium and different 
split applications did not influence the starch content
of mature fingers*

16. Nitrogen at 300 g per plant per year increased the 
TSS content of ripe fruits, which was not affected by 
different levels of potassium and split applications.
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17, Maximum net profit of b. ^1,109/- per hectare 
was obtained with the treatment - combination having 
400 gN| 600 g K^O and 6 split applications* Cost 
benefit ratio also showed maximum value (1,73) for 
the abeve treatment combination*
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*P?EKDIX 1

Ueathsr data lor tha period frora Ê oveaber 1985 to
tiovenber 1986

TflKsperatur* (oc) 
Month ........u

ttajcieuB* Minitnu®
aelatIv*
hualdlty

Total
rainfaj

m z

1965 Move&ber 29*69 23.20 79*00 449.80
ij'ecesbor 30,90 23*20 . 77*56 110.80

1966 January 32.50 21,80 75.00 21.60
February 32,69 21,20 76.00 66,00

- March 31,80 21.20 70.60 8.60
April 34,50 24.40 73.00 125.30
May 33,74 23.60 73,00 132.00
June 31,18 22,50 76.00 224.30
July 31,04 22,80 79*00 94.40
August 30,30 22.30 74.00 449,30
September: 30,30 23,40 74,00 102.40
October 3D, 80 22,60 74.00 80.20
^ovasnbar 30.63 21.30 74.(50 183.40



Abstract of analyse* of variance table on scan height of pscodostoa (at monthly intervale from 2nd to 8th month of Planting)
Appendix II

Source df &aasi sum of squares
2ndmonth 3rci " 

month
’ month 5th

month 6thmonth
7th
month Hiii

month
<£> .. 1 ® ■ ..... ""VT"" 4 "

slocks S 255.1? 1649.57 584.40 2631.80 857.20 605.80 464.60
&ltrogen(N) 2 1474.98 2321.0? 4136*3? 1932.0? 1112.00 415.25 187.75
Potassium (K) 2 164.21 275.93 73.87 26.25 242.00 555.50 771.75
Split appli­ * * «
cation (3) 2 1069.57 1594.37 2205.87 1907.00 24.25 267.75 175.25
H x  K 4 94.03 273.90 849.37 76.37 1018.75 490.62 268.62
K x S 4 107.50 92.50 271.18 267.87 213.50 50*87 64.62
U X s 4 168.07 187.46 186.3? 457.50 279.75 208.87 115.12
£< x & x S a 177.37 263.59 701.14 192.78 365.50 227.90 210.90
Ni4S 2 120.92 234.00 1109.62 1.00 649.50 204.50 101.25
NiiV 2 2.21 24.25 505.06 36.00 611.87 534.25 409.25
£&S2 2 100.50 202.31 746.62 36.00 565.25 86.50 150.25
m z s2* 2 485.71 593.7® 763.25 667.37 399.37 86.37 182.62
7 Vs G 1 166.1$ 63.62 3.00 305.oS 47.00 512.0? 477.0?
iirror 45 434.42 503.00 554.44 522.35 444.03 250.00 181.26

* Significant at 0,05 level 
+ Confounded effects

7 — Treatment 
C — Control



Abstract of analyses of variance table for the number of leaves per plant at the time of fertilizer application ( from 1st to tth kgnth of planting)

Appendix III

Source df Mean sum of squares u
1st

month 2nd
month

3rdmonth 4th
month

5thmonth 6thmonth 7th
month 8thmonth

Blocks 5 0.0333 0.0706* 0.0754 0.0781* 0.0417* 0.0023 0.0021 0.0022
Nitrogon (11) 2 0*0359 0.1264* 0.1231* 0.0420* 0.0550* 0.0020 0.0003 0.0003
Potassium (K) 2 0*0040 0*0164 0*0202 0.0120 0.0156 0.0029 0.0003 0.0003
Split appli* 
cation (s) 2 0*0294 0.0623* 0*0944® 0.0778* 0.0502* 0.0040 0.0096 0.0096
N x K 4 0*0223 0*0222 0*0123 0.1358 0.0119 0.0117 0.0059 0.0059
x s 4 0*0136 0*0002 0*0086 0.0101 0.0032 0.0063 0.0041 0.0041

M x S 4 0.0293 0.0021 0.0134 0.0124 0.0119 0.0031 0.0062 0.0062
ft X K x S e 0*0165 0.0380 0.0183 0*0111 0.0121 0.0078 0.0034 0.0034
KK S 2 0*0127 0.0361 0.0031 0.0023 0.0037 0.0068 0.0031 0.0031

2 0*0026 0*0299 0.0278 0.0013 0.0010 0.0001 0.0010 0.0010
NKS. 2 0.0040 0.0395 0.0057 0.0025 0.0046 0*0009 0.0015 0.0015
I*r;2S2+ 2 0*0466 0.0464 0*0366 0.0383 0.0391 0.0235 0.0081 0,0031
1 vs C t 0.1500 0*0090 0.0233 0.0021 0.0041 0.0090 0.0300 0.0244
Error 45 0*0178 0*0171 0.0209 0.0204 0.0093 0.0057 0.0063' 0.0061

* Significant at G.Q5 level T ** Treatment C — control
+ Confounded effects
Q Data are transformed usin^ tho square root transformation.



Appeiidlx IV
Abstract of analyses of variance Table for Leaf area ( at monthly intervals from 2nd

to 4th month of planting)

1 ' '   ' .Mean sun of squares"
Source df 2nd month ^rd month 4th taonib

Blocks 5 118000 392320 835942
Nitrogen (N) 2 53028 213760 436224
Potassium (K) 2 40700 219328 39232
Split appli­
cation (S) 2 86876 454752 1448128*
14 X K . . ^ .

62694 90512 120449
K K S * 30978 90656 54336
14 x S 9784 86768 705688
H x K x S. s 19223 163244 250392
IKS 2 3776 9184 78976
IK S 2 8350 291616 583968
IKS2 2 34136 13568 257216
2 2+ IKS 2 30630 338606 81403

T V S  G 1 2784 126464 24064
Error 45 75956* 266699* 410258*

* Significant at 0.03 level
* Confounded effects

T - Treatment 
C - Control



Appendix VI (a) to (d)
Abstract of analyses of variance tabic on nusber of days for sprouting of rhizoxe. first sucker emergence, flowsring and harvest

Source df Mean swa of squares d

No* of daysfor sprouting 
of rfrlZQBS

Do.of days 
for 1st sucker
asazgm m

(c)
Do. of days for flower­

ing

(d)Do. e f day for harves1

Blocks 5 0.0864 0.9322 0.5810* 0.7175*
ftitrogen(H) 2 0.1162 0.7355 0.4331 1.1538*
Potassium (K) 2 0*0139 1.5959 0.0439 0.1372
Split appli* 
cation IS) 2 0.0435 0.9655 0.6243 0.5737*
N X K. 4 0.0593 0.6933 0.0725 0.2451
K. x S 4 0.0234 0.9465 0.1394 0*2287
U x S 4 0.0234 0.4107 0.0942 0.0505
N X K X S 8 0.0443 0.325© 0.0708 0.0938
tiKS 2 0.0413 0.1000 0.0336 0.1728

2 0.0050 1.36GS 0.0390 0.0495
n&s?' 2 0.0013 0.5038 0.1259 0.0625
*w2NrC S 2 0.Q495 0.1363 0.1199 0.0905
T vs G 1 0.0264 0.0673 1.1777 1.2187
Error 45 0.0613 0.7402 0.1728 0.1507

Treatment* significant at 0*05 level j
+ Confounded effacts
Q Data are transformed using square root transformation.

C — Control



Appendix V (a) to (c)
Abstract of analyses of variance table for Number of suckers at flowering. Number of suckers at harvest and Number of leaves

at flowering

Moan sum of squares <3
Souse. df — -rjj ---------------tsj— ------   C=J--- -

No. of suckers Ho., of suckerc No. of leaves
at flowering at harvest at flowering

Blacks 5 0.0105 0.0207 0.0042
Nitrogen (N) 2 0.2003* 0.0997 0 . 0 0 0 0

Potassium (K.) 2 0.1167* 0.0537 0.0013
Split appli­
cation (3) 2 0.0701 0.0004 0.0093
13 x t; 4 0.0624 0.0438 0.0059
tc X s 4 0.0299 0.0155 0.0040
n x s 4 0.0112 0.0187 0.0042
H x U S 8 0.0367 0.0236 0.0039
NAS 2 0.0422 0.0431 0.00232 en x s 2 0.0165 0.0108 0.0018
N AS2 2 0.0001 0.0371 0*0003
b, ,2-, 2+ £ 0.0831 0.0312 0.0114
T vs C 1 0.0313 0.0040 0.0083
Error .45 0.0305 0.0322 0.0054

* Significant at 0.05 level j — Tr#at**nt C — Control
+ Confounded effects
Data are transformed using square root transformation*



Analysis of variance table on weight of bunchas at
Maturity

Appendix VII

Source df SS F

Block* 5 1.9746 0.3949 0,7288
Nitrogen (B) 2 0*3154 0.1577 0.2911
Fotassiue (K) 2 6*1923 6,0964 14.9427*
K - linear (KL) 1 15*6680 15.1663 28.9180*
K - Uuadratie(KQ) 1 0.5250 3,5250 0.9689
Split appli­cation (S) 2 4.4233 2.2119 4,0023*
tixK 4 9.3953 2.3488 4.3350*
K x S 4 0*0703 0.0177 0.0326
N XS 4 0.7114 0.1770 0,3232
K x K x £ 6 3.0067 0.0376 0,0664
NASi 2 0.4746 0.2373 0.4379
«kV 2 0.0678 0,0039 0.0626
NKS2 2 0.0454 0.0027 0.0419
Hg?S* 2 0.4208 1.2104 2.2340
T VS C 1 103.8467 103.8467 56.2671*
Error 45 24*3323 0.5418

• Significant at 0*05 level 
E Confounded effects 
T « Treatment C- Control*



ApptndlH VZXZ (a) and (b)

Abstract of analysts of variance table on Humber of bands
and number of fingers
   "'“"Mtan'sural̂ liqujsro Q

Sousa, it   :--------fEJ —
Ho* of hands Ho* of fingers

blocks 5 0.0038 0*0940
Nitrogen (H) 2 0,0236 0.0660
Potassiuf* (K) 2 0*0135 0.4517*
Split appli­
cation (s) ** 2 0*0135 0*1014
tl K K 4' ■ 0,0058 0*0909
K S G 4 0*0185 0.1065
N X 3 4 0.0134 0.0800
N X 14 H $ a 0.0046 0.0520
t&S 2 0.0008 0.0458
nA * 2 0.0061 0.0107
HKS2 2 0.0050 0,0532
WK2S2* 2 O.G067 G.G986
I VS C 1 0.0078 11,1965*
Error ' 45 0*0108 0.0873

tSVŜ BSIHSKSVfllSSMlB̂ BSiMtfMSMaaNSMtMMMSMMtfSetJaMISSAMWSSWMVMSatflliatpeStSSOHntftfeSSCHM&BiSOlSAtiMfê tNailjlfctfkMHtlMttaieSta

* Signif icant at 0*05 leva! ? • Treatment
*• Confounded effects C - Control
Q Data are transformed using square rsot transformation.



Appendix ZX (a) to (g) ^  <ur cte**
Abstract of analyses of variance table on length of bunches and 

quality aspects of fingers at maturity
man sum of square* w

Source df 4 a) length of hunches
-*bjFingerlength

i c )Fingergirth
{VI. Weight of finger

{•>Dry weight of finger
(f) Starch Content of finger

(9)TSS content *f ripe fruit
Slocks 3 13*3© 1.60 0.03 320.93 17.36 173.00* 1.56
Nitrogen (id) 2 23.36 13.96* 0.13 172*62 174.39* 69.69 6.95
Potassium (K) 2 20.4$ 0*06 0.07 463*75 0.62 123*78 1.29
Split appli­cation (S) 2 0.31 0.43 0.33 49*12 13.21 17*42 1.47
{ixR 4 3.32 1.00 0.33 414.36 60.15 3*33 1.20
K X S 4 14*90 1.04 0.27 304*62 49.10 37*76 0.15
N x S 4 2.60 483.63 0.14 32.31 22.25 33*25 1.96
H X K X S 6 6.61 3.36 0*31 401.43 33*15 30.23 1.36
NKS 2 3.38 3.24 0.33 320.62 19.91 4.31 0.12
m 2s? 2 2.24 1.70 0*43 18*93 13.21 47.96 2.76
HKS2 2 9.42 4*36 0*33 91.75 1.07 57*43 0.71
nk2s2+ 2 11.40 4.96 0*12 10174.30 34.80 11.25 1.63
T y l C 1 0.44 3.0$ 0.43 795.25* 8.18*. 1.87* 0.23
Error 43 12*89 2.13 0*24 198.71 43.99 40.42 1.39

* Significant at 0.05 level y ,m xr&at&snt C » Control
♦ Confounded effects
Q Data are transformed using square root transformation
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abstract

An fxp»iaint was conducted at the College of 
Agriculture# Vellayani during 1986*07 to study the 
effect of 3 iavals each of nitrogen (SCO# 300 and 
400 g per plant per year)# potassium (300# 450 and

s

690 g p*r plant pa y«ar) and the** split application*
(4.6 and 8 splits) on the growth yield end quality of 
•Ntndren1 grown In rics follows* A minimum doss of 
100 g P*r plant per year was given to all treat­
ments except the controls*

The experiment was laid out at 33 + 4 partially 
confounded factorial experiment with two replications# 
confounding NK^S In replication X and E#C2S2 in ripll* 
cation IX respectively. Fertiliser dose as per package 
of practises recommendation (190 j 115 a 300 g l-12 PgÔ s 

per plant per year) was applied in 2, 4, 6 and a 
splits to control plants ( 4 controls)*

The results of the study revealed that height of 
pseudosteu and number of loaves were increased with 
lowest level of nitrogen (203 g U)« Leaf ares was 
markedly influenced by split application alone with 
higher levels of split applications producing plants 
having sore leaf ares# during 4th month of planting*



Suckers produced at flowering were more with higher levels 
of potassium while sucker production was reduced with 
higher levels of nitrogen.

lias taken for flowering and harvest was reduced 
when tiie nutrients were applied in eight splits.

Different levels of nitrogen produced insignificant 
response to weight of bunches at maturity. But hunch 
weight showed * significant linear increase with increase 
in levels of potassium* recording maximm bunch weight 
of 11.64 kg with 600 q K^O per plant* bvenihough the 
individual effect of nitrogen was not significant* 
highest level of nitrogen (400 g M) v/hen cosabined with 
highest level of potassium (600 g recorded maxima 
bunch weight (12.02 kg) compared to otho? eight combine- 
tions of N and &•

Among the different level® of splits* six split 
application of nutrients was found to produce beet result 
with regard to weight of bunches at maturity. Similar 
response was found with potassium and split application 
of nutrients* In the case of number of fingers also, 
length of fingers was Increased with 200 g N par plant* 
while girth and weight of fingers wore not markedly 
affected by different levels of nitrogen* potassium end 
split applications.



Pry weight 91 fingers was increased wit!) the 
highest level of nitrogen (200 9 &}# ?ruit with ths 
saxIw&t TSii percentage were produced under scdltm 
dose of. nitrogen (303 g Ii)«

All tha treated plants euiyielded the control 
plant* and gave higher values of net return.

■ Plants which recalved the treatment combination 
with 400 g  H  and 630 g applied in 6 splits# gave 
maxiasua net profit (ss.41 #109/ par.hectamO and the 
highest value for ccst»*ben®fit ratio. (1 *7S}.« Least 
value of net return^, 11 #054/* per hectare) and cost 
benefit ratio (1.20) were obtslnsd ^hon the? dose as per 
the reeoeafertdailoft sf the package of practices was applied 
in B splits (£4)*


