
INTRACLONAL VARIATIONS AND 
NUTRITIONAL STUDIES 

IN BANANA ev. 'PALAYANKODAN' 

By 

P. K. RAJEEVAN 

THESIS 

Submitted in partlal fulfilment of the 

requirement for the degree of 

Doctor of Philosophy in Horticulture 

Faculty of Agriculture 

Kerala Agricultural University 

Department of 

Plantation Crops and Spices 
COLLEGE OF HORTICULTURE 

Vellanikkara, Trichur 

1985 



DECLARATION 

I hereby declare that this thesie entitled 

"Intraclonal variation. and nutritional etudie. in 

" banana cv. 'Palayankodan' i. a bonafide record of 

rEsearch ~rk done by lIle during the course of 

research and that the thesis has not previously 

formed the basia for the award to me of any de;r •• , 

diploma, •• sociat •• hip, fell~hip or other at.ilar 

title of any other University or Society. 

Vellanikkara, 
1 -12-1985. 

P .K. RAJEBVAN 



CERTIFICATE 

certified that this thesis entitled "Intraclonal 

variations and nutritional studies in banana cv. 

" 'Palayankodan' is a record of research work done 

independently by Mr. P.K. Rajeevan, under my guidance 

and supervision, and that it has not previously formed 

the basis for the award of any degree, fellowship or 

associateship to him. 

Vellayani, 
~-12-198S. 

(N. Mohanakumaran) 
Chairman, Advisory COmmittee ~ 

Associate Director, 
NARP, Southern Region, 
College of Agriculture. 



CERTIFICATE 

We the under. i9Jled, members of the Advisory 

Committee of Mr. P.K. Raj.evan, a candidate for the 

degree of Doctor of Philosophy in Horticulture, agree 

that the thesiS entitled "Intraclonal variations and 
It 

nutritional studies in banana ev. 'Palayankodan t may 

be submitted by Mr. P.K. Rajeevan in partial fulfilment 

of the requirement for the degree. 

.C. ivaraman 
M'""" .... ~~ 

~,/fo:P.-'l/~(~ . -
.::k!. ~.~. -J)a:md:x:r::)(*~7(.· 

',,, sub.sei t.u..ta 01-
(N. Krishnan Nair) 

Member 

(N. Mohanakumaran) 
Chairman 

-, .C----. 

c.·~~ 
i" ~bs-l::-;t::u.lQ ot:. 

(V.K. Sasidhar) 
Member 

(P. A. Wahid) 
Member 



ACKNOWLm)GEMENT 

I wish to expre.s .y deep sense of gratitude to 

Dr. N. Mohanakumaran, A8sociate Director of Research, 

Kerala Agricultural University and Chairman of the Advisory 

Committee, for the critical advice and constant encouragement 

bestowed throughout the investigation and in the preparation 

of the thesi •• 

I record my thankfulness to Dr. p.e. 5ivaraman Nair, 

Director of Research, Dr. N. Krishnan Nair, Professor of 

Agricultural Botany, Dr. V.K. Sasidhar. Professor of Agronomy. 

Members of the Advisory COmmittee, for their sincere help 

and valuable suggestions in the conduct of the experiment 

and in the preparation of the the. is. 

My heartful thanks are a180 due to Dr. P.A. Wahid, 

Professor of Radio Tracer, Member of the Advisory COmJllittee 

for providing all the facilities in the analysis of the 

plant samples and also for critically going through the 

manuscript. 

I remember with gratitude the help rendered by 

Sri. V.K.G. Unnithan, Assoeiate Professor of Agricultural 

Statistics, in the analysis of the data and in the inter­

pretation of the results. The help and co-operation offered 

by other members of staff of the department 1s also gratefully 

acknowledged. 



I have received sincere help from Dr. K.V. Peter, 

Professor of OleriCNl ture end Sri. K. Madhavan Nair, 

Associate Professor of Instru.entation. My friends 

Sri. V.K. Raju and Sri. I'.M.H. Kaleel, Assistant Professors, 

also helped me in various ways. lowe them iJrImensely. 

I cast a special vote of thanks to Sri.M.V.Sasidharen 

Nair, Farm Assistant, for extending limitless help and co­

operation in laying out the exper~ents and in taking the 

observations. The help rendered by Dr. M.N.C. Nair, Professor, 

in the conduct of survey is gratefully acknowledged. I a180 

remember with gratitude the service of Sri. p.e. Jose end 

Sri. P.A. Vark.ey, Professors, a8 well as the staff members 

and labourers of the Banana Research Station, Kannara. 

In the conduct of survey, several benana growers 

as well as officers of the Department of Agriculture extended 

their sincere help. My obligation to them is limitless. 

With gratitude I also ack.nowledge the award of 

fellowship and also provision of part-time registration 

by the Kerala Agricultural University. 

It is with a deep sense of admiration and affection 

that I remember the n.e of Sri. K.J. Lonan who had shown 

extreme patience and parseverance in the long process of 

typing the manuscript. 

I also take this opportunity to express my boundles8 

gratefulness to my wife Smt. C.K. Geetha, who had spent a 



good lot of time in a •• is~1n, me in the preparation of 

the thesis. 

I am also thankful to my beloved parents for their 

constant encouragement in all my efforts. 

( P • K. RAJJ:EVAN) 



CONTENTS 

Page 

INTRODUCTION · . 1 

REVIBW OF LITERATURE • • 6 

MATERIALS AND METHODS · . 31 

RESULTS 63 

DISCUSSION 193 

SUMMARY · . 2.8 

REFERENCES ito xiv 

APPBllDICBS 

ABSTRACT 



Number 

3. 

4. 

5. 

6. 

7. 

8. 

LIST OF TABLES 

Title 

Chemical characteristics of the soil 
Particulars of the accessions 
Height of the plants belonging to the accessions 
at different stages of 9rowth (plant crop) 

Height of the plants belon9ing to the accessions 
at different stages of 9rowth (ratoon 1) 

Girth of the plants belonging to the acceasiona 
at different stages of 9rowth (plant crop) 

Girth of the planta belonqin9 to the accessiona 
at different stages of growth (ratoon 1) 

Number of functional leaves of the plants 
belonging to the accessions at different stages 
of growth (plant crop) 

Number of functional leaves of the plants 
belongin9 to the accessions at different staCIJea 
of growth (r atoon 1) 

9. Characters of the plants belon9ing to the 
accessions at shooting (plant crop) 

10. Characters of the plants belonging to the 
accessions at shooting (ratoon 1) 

11. Characters of the plants belonging to the 
accessions at shooting (ratoon 2) 

12. Duration of the plants belonging to the 
accessions (plant crop) 

13. Duration of the planta belonging to the 
accessions (ratoon 1) 

14. Duration of the plants belonging to the 
aCcess ions (ratoon 2) 

15. Leaf characters of the plants belonging to the 
accesaions 

16. Petiole characters of the plants belonqin9 to 
the accessiona 

17. Nutrient composition of the index leaf of the 
plants belong1nq to the accesaiona 

lB. Incidence of pests and diseases in the planta 
belonging to the accessions 



Number 

19. 

20. 

21. 

22. 

23. 

25. 

27. 

28. 

~. 

30. 

31. 

32. 

33. 

34(a) 

34(b) 

35. 

•• 

Title 

Bunch characters of the plants belonging to the 
accessions (plant crop) 
Bunch characters of the plants belonging to the 
accessions (ratoon 1) 

Bunch characters of the plant belonging to the 
accessions (ratoon 2) 

Pooled mean of the bunch characters of the 
plants belonging to the accessions 

Fruit characters (physical) of the plants belong­
ing to the accessions 
Fruit characters (chemical) of the plants belong­
ing to the accessions 

Range, mean and standard error of mean for different 
characters of the plants belonging to the accessions 

Phenotypic variance (vp), genotypic variance (Vg) 
and environmental variance (Ve) for different 
characters of the plants belonging to the 
accessions 
Phenotypic coefficient of variation (PCV), geno-
typic coefficient of variation (GCV) and environmental 
coefficient of variation (ECV) for different 
characters of the plants belonging to the accessions 

Heritability in the broad sense (h 2), genetic 
advance and genetic lain for different characters 
of the plants belonging to the accessions 

Phenotypic correlation and genotypic correlation 
between bunch weight and different characters of 
the plants belonging to the accessions 

Genotypic and phenotypic correlation coefficients 
among sixteen selected characters 

Direct and indirect genotypic effect of fifteen 
component characters on yield 

Selection indices with different sets of characters 
D2 values for 24 accessions of Mus§ (AAB group) 
'Palayankodan' considering 16 characters simulata­
neously 

Average intra and inter-cluster D2 values 

Average intra and inter-cluster distance (D values) 
Contribution of characters towards divergence 

Effect of split application of NPK on plant 
height (plant crop) 



Number Title 

37. Effect of split application of NPK on plant 
height (ratoon 1) 

38. Effect of split application 
girth (plant crop) 

of NPj( on plant 

39. Effect of split application of NPK on plant 
girth (ratoon 1) 

40. Effect of split application of NpK on number 
of functional leaves (plant crop) 

41. Effect of split application of NPK on the 
number of functional leaves (ratoon 1) 

42. Effect of split application of NPK on plant 
characters at flowering (plant crop) 

43. Effect of split application of NPK on plant 
characters at flowering (ratoon 1) 

44. Effect of split application of NPK on duration 
of the crop (plant crop) 

45. Effect of split application of NPj( on duration 
of the crop (ratoon 1) 

46. Effect of split application of NPl( on dry matter 
content of different plant parts at harvest 

47. Effect of split application of NPK on the mean, 
standard deviation and range values of dry matter 
production in different plant parts at harvest. 

48. Effect of split application of NPK on the rate of 
dry matter production 

49. Effect of split application of NPK on bunch 
characters (plant crop) 

50. Effect of split application of NPK on the bunch 
characters (ratoon 1) 

51. Effect of split application of NPK on bunch 
characters (ratoon 2) 

52. Effect of split application of NPK on bunch 
characters (pooled data for the three crops) 

53. Effect of split application of NPK on the 
physical characters of the fruit 

54. Effect of split application of NPK on the chemical 
characters (quality) of the fruit 

55. Effect of split application of NPK on the N content 
of the different plant parts at harvest 



Number 

~. 

57. 

Title 

Effect of split application of NPK on the 
P content of the different plant parts at 
harvest 

Effect of split application of NPK on the 
K content of the different plant parts at 
harvest 

58. Effect of split application of NPK on the 
Ca content of the different plant parts at 
harvest 

59. Effect of split application of NPK on the 
Mq content of the different plant parts at harvest 

60. Effect of split application of NPK on the S content 
of the different plant parts at harvest 

61. Effect of split application of NPK on the CU 
content of the different plant parts at harvest 

62. Effect of split application of NPK on the Fe 
content of the different plant parts at harvest 

63. Effect of split application of NPK on the Mn 
content of the different plant parts at harvest 

64. Effect of split application of NPK on the Zn 
content of the different plant parts at harvest 

65. Effect of split application of NPK on the mean, 
standard deviation and range of the content of 
elements in the different plant parts at harvest 

66. Effect of split application of NPK on the N uptake 
of the different plant parts at harvest 

67. Effect of split application of NPK on the P uptake 
of the different plant parts at harvest 

68. Effect of split application of NPK on the K uptake 
of the different plant parts at harvest 

69. Effect of split application of NPK on the Ca uptake 
of the different plant parts at harvest 

70. Effect of split application of NPK on the Kg uptake 
of the different plant parts at harvest 

71. Effect of split application of NPK on the S uptake 
of the different plant parts at harvest 

72. Effect of split application of NPK on the Cu uptake 
of the different plant parts at harvest 



Number Title 

73. Effect of split application of NPK on the Fe 
uptake of the different plan~ parts at harvest 

74. Effect of split application of NPK on the Mn 
uptake of the different plant parts at harvest 

75. Effect of split application of NPK on the Zn 
uptake of the different plant parts at harvest 

76. 

77. 

78. 

79. 

80. 

81. 

82. 

Effect of split application of NPK on the mean, 
standard deviation and range of the up~ake of 
elements in the different plant parts aa harvest 
Effect of split application of NPK on the mean, 
standard deviation and range of the uptake of 
elements in the different plant parts as a 
percentage to total uptake 

Effect of split application of NPK on the removal 
of nutrients f~ one hectare 

Correlation coefficient among the bunch weight, 
dry matter production and the uptake of the 
nutrient elements 

32 content of P in the leaves of mother plant and 
suckers at different sampling intervals 

A comparison of the salient features of the two 
selected accessions with that of the local 
accession 

Effect of split application on the economics of 
CUltivation (per hectare) 



LIST OF FIGURES 

1. Map of Kerala showing the locations of accessions 

2. Duration of the accessions 

3. Bunch weight of the accessions 

4. Cluster diagram showing intra and intercluster 
distance 

5. Effect of split application of NPK on the duration 
of the plants 

6. Effect of split application of NPK on the dry matter 
content of different plant parts at harvest 

7. Bffect of split application of NPK on the bunch 
weight of the plants 

B. Content of 32p in the leaves of 8uckers at different 
sampling interval. 

9. Effect of split application of NPK on the economics 
of CUltivation 



LIST OF PLATES 

1. Inoculation of 32p in the pseudostem of the 
mother plant 

2. Bunches of the accessions Vellayani, Kalavoor, 
Kuravilangad and Adukkam 

3. Hands of the aceessions Vellayani, Kalavoor, 
Kuravilangad and Adukkam 

4. Bunches of the accessions Karukachal, Manantoddy 
and Maraikal 

5. Hands of the accessions Karukachal, Manantoddy 
and Mara1kal 

6. Bunches of the accessions Nattukal, Morayur and 
Udumbannur 

7. Hands of the aceessions Nattukal, Morayur and 
Udumbannur 

8. Hands showing disposition of fingers 

9. Fingers showing curvature 



LIST OF APPENDICES 

I. Weather data for the period from 

1-3-1981 to 31-8-1984 

II. Analysi. of variance for different 

characters 



---------------_._-------------------- -- -



Dl TIlODt1CT ION 

Bananas are the .st important of the tropical 

fruits of the world. Majority of the banana growing 

areas in the world lies between 30· • and 30· S latitudes, 

indicating its ecological adaptability to tropical climate. 

India, at present, haa over two lakh ha. under banana. 

This constitutes 15 per cent of ~he total area under fruits. 

It holds second poSition in the world banana production. 

The chief banana growing states are Kerala, Tamil Nadu, 

Maharashtra, Andhra pradesh, Kernataka, Orissa, Biher and 

weet Bengal. Kerala, T8 .. il Nadu and Mahar.shtra account 

for more than half of the total area. Kerela has the 

maximum area of 50,100 he. and production of 16,15,227 

t./year (F.I.B., 1985). 

A nUllber of banana clones are under cuI tivation 

in India. Majority are triplOid hybrids belonging to 

the genomic groups AAB and ABB. Of these, the clones of 

AM group occupy the .. ajor area. This group comprises 

s.veral popular dessert types of which 'Palayankodan' i. 

the most widely cultivated single clone because of its 

drought tolerance and suitability for ratooning. According 

to Simmonds (1959) 'Palayankodan' occupied about 70% of 

the area under benena 1n India. It is known in various 

parts of the country a8 'Poovan', 'Mysore Poovan', 'Karpura t, 

'Chakarake11', 'Champa', 'Lal Velchi', 'Mysore' etc. 



Mutations in the AAB group were reported from 

Indie in the verietie. 'Nendrepadethi', 'Ra.thali', 

'Eleri' and 'Pecha Bontha Bathess' (8immonos, 1959). 

The vast difference. in the agrg-climatic conditions in 

which the clone is grown in India and the fact that India 

i8 the original hom. of this genomic group (Sauer, 1952), 

are likel y to thro+ut n .... rou. mutan ts in the clone. 

Despite the above facts, only one mutant of 'Palayankoden " 

namely, 'Motta Poovan' was reported (Jacob, 1952). In 

, ... 

'Nendren', the s.cond JROst widely cultivated banana variety 

of the State, at least six mutants were reported (Nayar, 

1958). These w.re 'Moon;il', 'Nana Nendran', 'Myndoli', 

'Velethan', 'Attu Hendran' and 'Hedu Hendren'. The sub-

clonal identity in 'Palayankodan' ia not a. clearly defined 

as in 'Hendren', probably because, 'Palayankod.n' i. not 

CUltivated in an organised lIlanner a. 'Hendren'. 

Intraclonal variationa were reported in the 'Majestic' 

variety of potato by COckerham and Macarthur (1956). 

Simmon.s (1959) expressed that, though there i8 only little 

scope, it could be worth trying similar studies in bananas 

too, which resemble potatoes in that they are rigorously 

vegetatively propagated. If. ignificant variations could 

be obtained within a clone with rtlCiard to growth, yield and 

quality, it would be of great value, both in the fundaMental 

and applied fields. In fact, the preliminary survey conducted 



by the Investigator indicated differences in plant and 

bunch characters in the clone 'Palayankodan'. Thi. 

prompted the Investi9ator to attempt identification of 

superior sub-clone. in 'Palayankodan' so that they could 

be popularised and the average productivity, improved. 

As regards benana nutrition, the work. carried out 

in the world are innumerable. Specific information are 

still scarce with regard to the response of the crop to 

inorganic fertilizers under rainfed condition. as well as 

the exact schedule of application of fertilizers for 
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maximum production. Based on the earlier studies, 

recommendation. were made that the fertilizers are to be 

applied within five months of planting since fertilizers 

would exert their effect only till the flower bud initiation 

stage (Summerville, 1944 and shanmugBm and Velayutham, 1972). 

several recommendations were later formvleted, in which, 

although split application of fertilizers was suogested, 

the schedule of application was based on the earlier findings 

(Ho, 1969; Leigh, 1969, Champion 19701 Marques and 

Monteiro, 1971, Ramaswamy and Muthukrishnan, 1973., 

Sharma and Roy, 1973, Veeruqhavan, 1973 and Arunachal. 

~~., 1976). With regard to the application of fertili­

zers after five In'!)nths of planting, there is still contro­

versy (Shanmugam and Velayuth8ID, 1972 and Irizarry .!l Al., 

1981). It would be of great practical ~ortance if the 



optimum proportion and the time of application of the 

recommended dose of fertilizers in banana are worked out. 

Another aspect of interest is the possibility of 

translocation of the nutrients from the mother plant to 

suckers after harvest. It is • common belief that removal 

of the mother plant after harvest, in stages (mattocking), 

would benefit its suckers. Nayar ~~. (1956) studied 

the effect of mattocking on the yield of the ratoon crop 

and obtained positive results. The assumptions on the 

translocation could be confirmed only with the aid of radio­

tracer techniques. 

The present investigations aimed at the assessment 

of intraclonal variation if any, in the banana clone 

'Palayankodan' by surveying the important 'Pal ayankod an , 

pockets of Kerala and Tiruchirapalli of Tamil Nadu, collecting 

material differing in growth parameters, bunch characters, 

etc. and subjecting th~ to further detailed analysis. The 

differences in growth, development, yield and quality of the 

accessions were subjected to detailed analysis with the 

objective of selecting high yielding, short duration sub­

clones with tolerance to pests and diseases. 

Nutritional aspects in relation to yield and quality 

were studied in one of the accessions. The nutritional 



aapecta included atandardisation of split application 

of the recommended do •• of inorganic fertil1zere with 

respect to growth, yield and qualitY1 .ssessment of the 

uptake of nutrients by the plant parts at harvest and 

unravelling the translocation pattern of nutrients from 

5 

the mother plant to its suckera after harvest (on .attocking) 

with the aid of radiotracer techniques. 
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UVI&W OF LITDA'f'URE 

Literature a.ail~le O. intraclonal variation in 

sOlfte of the veC)etatively propagated crops of hortiC\lltural 

importance are reviewed in tbi. chapt.er. With r8CJard to 

the different aspeets of nut.rition, the review is lim1 ted 

to banana only. 

Intraclonal variatio. 

A clone is a group of oqani .. s descended by y.,etative 

propaqation of a COllUllOn ancestor. The pro .. _i tor and tthe 

meRbers of a clone are ,.etically uniform. tfnifol.1R quantity 

of production end qualit.y are expected 'UDder the s.e 

environ_ent.al conditio.s. If a collection of the _.e clone 

is made froll different ,rovi .. are .. and grown under one 

environment., difference. ahould Rot be expected theoretically_ 

How~er, in practice, slight differences are recorded and 

explained as due to s .. atic variations, occurred during the 

long period, when the clone vas frown in differin, environments. 

Most of the variations within a clone for qua.titative 

characters are reported to be due to the effecta of envirolUllent. 

The longer and more Widely an i.dividual i. grown a. a clone, 

the greater would be the opportunity for somatic variations 

to oceur. 

Reports on these li.es were pllbliahed by Riema • .!! .11. 

as early a. in 1950. They recorded sigaificant differences in 



the yieldiDg cap.city of ~e potato v.riety ·Chipp ... •• 

They concluded that Cho.e •• riations were heritable and 

their occ.sioDal appearaace va. the rule and not the 

exceptioD, in .s.".l pEOp_.tioD. Davidson and Lavley 

(1953) reported that hi.b and lov yieldiDg cloDe • .appeared 

in 'Kino Edward' and probably in other varieties of potato. 

Gross and Simmonds (19S.) tried to identify mutations in 
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'Dwarf Cavendish' group of buena with the help of differences 

in leaf r.tios. They suaeated that rather t.han height., leaf 

ratios serve better to identify the varieties. In potato 

COckerham and Macarthllr (1956) showed that there was .igllificllDt 

difference in yield and di •••• e resistance among the .ub-clones 

of' Maj es tic' • A study eond"~ed by Shepherd (1957) rein fo reed 

the viewa of Gross and ai_nds (1954). He opined that leaf 

ratio .e.ed to be a character le.st affected by _vironaent 

and therefore would be of great use for detectioD of intra­

clonal variatioDs. .ayar (1958) suvgested t.hat. the occurrence 

of sa.at.ic ."tatiODS in ban .. a offers greater aDd ea.ier scope 

for sel ection of de.irable t.ypes. '!'his suwe.tioll Was based 

on the observation tltat in the clone ·.endran' alone, at 

least six autant.e occurrecl, which behaved t.rue-to-type. 

Harris ~~. (1967) studied the effects of three 

different enviromaents on a clone of potato and found no 

evidence to sUioest that the different environmente altered 

the relative expre.sion of oro~ and yield parameter. they 

• tud ied • Clonal 'YariatioD iD potato w.s reported by 



Terry.tl.!l. (1970) alllO. Tbo\l9h they could not find 

significant differences with regard to clone x location 

interactions, the clone x year x location interaction wa. 

significant for plant height and yield. 

8 

Simmonds (1959) had obserYed that although banaDas 

offered little scope for the detection of such .ubtle changes, 

as were detected in potatee., there was still ~ priori reason 

to believe that they were DO le.s subj ected to such chanves. 

In ~an9D' distinct clonal variationa were observed when qroWD 

in different ereas (Singh, 1971). In IDashehari' and 

'Alphonso', this differeDce Was often met with. Rootstock, 

soil and climate factor ... well as indiscriminate multiplica­

tion were attributed a. the reasons. 

In genetically complex, vegetatively prope;ated plants 

like apple, dahlia, cbrys_th __ and potato, condition. 

favourable for occurrence of variations exist (Chandrasekharan 

and Parthasarathy, 1975). It wa. pointed out that the varia­

tions in yield observed in the sub-clones were largely due 

to enviroruaent. Milutinovic.l.i.!!. (1981), after stUdying 

the clones of the sour cherry variety 'Oblacinska' suggested 

that there Was a possibility of iMproving the characteristics 

of this variety by clonal selection. aased on the results of 

clonal selection in the apricot 'Velkopavilovicka', Vachun 

(1981) observed that variability was high for yield, but 

low for viqour and fruit qualit¥. 



Fertiliser recommendation. 

Several sugge.tions are aade vith regard to the time 

and quantity of application of fertilizers to benana. 

Summerville (1944) opined that the time of application of 

ferti11zers is aD important factor and for better resu.l ts, 

9 

the ferti11zers are to be app11ed during the early stages of 

growth. Later, Alexandroy1a (1955) renarice<! that the fertili­

Zers are to be applied 1n splita. Butler (1960) conducted a 

study vith'Gros Michel' ban .. a and opined that only M vas 

nece.sary for economic yield. BhaD9'Q et a1. (1962) obtained 

contrad1ctory results. -they concluded that. M alone or P and 

K alone cUd not have any effect on th e yield and for si9n1-

ficant responses, P and K are to be used in conjunct1on with 

N. In another study BhanQDO and Karon (1962) found that 

dolomite and minor el_eats enhanced the yield further. 

Several workers later on recommended split appl1cation 

of nutr1ents for obtain1ng hither y1elds 1n banana. Osborne 

and Hew1 tt (1963) recorded the highest yield in rain fed baDeDa 

when ni trogel'l was applied three times an year. In 'l'a1weJl the 

best result was obtained when. was ,iven in five splits, P 

in two splits and K 1n three splits. _ application wa. distri­

buted thro\l9hout the year and P and K, 1n ·the early staoes of 

growth (Ho, 196', 1969). From the trial, a do.e of 200 9 N, 

100 9 P 205 and 180 or 360 ;- K20/pl ant/year was reco-.nded 
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(Ho, 1969). aased on a study conducted by Leigh (1969), 

it was suggested that the dose reco_ended for banana should 

be divided into three or four applications during the year. 

Chaapion (1970) suggested application of fertilizers in 

three splits at the total rat .. of 560 If N, 224 Kg P20S and 

672 Kq K20/ha. Based on aaother study, in Taiwan, }b (1970) 

recommended an extra heavy dressing of 1000 Iq K20/ha or more 

to obtain 110 re yields. Marques and Monteiro (1971) recolUlended 

dressings of at least 200 ,,)1, 50 - 150 IJ P20S and 100 - 600 Iq 

K2o/ha in three to four applications in Mozambique. BeBeC on 

a study regarding the nutrient uptake in well managed plantains, 

Irizarry ~ .!!. (1981) observed that uptake of nutrients 

increased upto harvest. 

According to ShallllU9_ and Velayutham (1972), K could 

be applied in three split ooses during the 1st, 3rd and 5th 

month after planting alon9 with N, in Tamil Madu. They 

opined that fertilizers did not help in increasing the yield, 

if applied after the 6th ftlnth. Ramaswamy and Muthukr1shnan 

(1973a) recommended application of nitrogen 1n the 3ro and 

5th month after planting. In Ass., application of 900 If ., 

480 Iq P 205 and 480 Iq K20/ha in three splits are recommended 

for 'OVarf Cavendish' (Sha~a and Roy, 1973). Veeraraghavan 

(1973) suggested 228 9 N, 228 9 P20S and 456 <1 K20/plant, in 



two equal splits, two and four .onths aft.r planting, for 

banana in Kerala. I'or 'Palayankodan' variety, a dose of 

.. ~ 
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160 - 200 q N, 160 - 200 0 P205 and 320 - 400 9 K20/plant 

was recommended to be applied a8 above (KAU, 1978). 

Gopimony ~.§.!. (1979) reconnended the application of an 

additional dose of 500 9 urea in five equal split doses at 

one week interval during the 5th IIlOnth of planting for 

obtaining higher yields. In another study, application of 

N and K in equal splits 30, 60 and 150 days after planting 

produced Jltaximwn bunch weight (M8I'biar n .!!., 1979). The 

review of the available literature indicates the need for 

detailed studies in 'Pal.yankod.n' on the influence of 

split application of the recommended nutrients vi_ ~ vi. 

their uptake, yield and quality. 

Growth parameters as influenced by nutrient levels 

The direct effects of fertilizers are first .anife.ted 

on the IIOrphology and growth, which in tum reflect on the 

yield. In a trial conducted on ~ ~avepdish!i, application 

of phosphorus cUd not bring about any effect on the growth. 

In the very early stages of growth, si9Dificant increase was 

seen associated with the presence of added potash (SUMmerville, 

1944). Accordin~ to Shan and Majumdar (195i), heavy applica-

tion of N induced earliness in the variety 'Mart_an'. How­

ever, no response was observed for P and K. In fertiliser 



trials on different aol1 types, high levels of N alone 

reduced sucker germination and the highest rate of sucker 

development was recorded in plots receiving H, P and K. 

Wi th regard to the rate of 1 eaf development, there was no 

effect (Sevars, 1963). On the other hand Venkates_ .!.5 .11. 

(1965) reported a st~lative effect of ., the effective 

leaf area be1nO increased with rising levels of N in the 

variety 'I(arpoora Chakarakeli'. In his studle., Martin­

Prevel (1969) found that N 80metimes sttmulated growth or 

induced earliness, depending upon the ratio of N to the 

other major elements in the leaf. A significant positive 

correlation between K concentration in the lrd leaf and 

stem circumference and height was established by Ho (1969). 

Melin (1970) reported that application of S at 0.5 

~plant increased the growth and earlinesa, particularly in 
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the presence of supplE!ll1entary N. He observed that Mg tended 

to cause early flowering_ K in combination with N increased 

the growth and earliness. A po.itive correlation was obtained 

by Fernandez and Gcreia (1972) between the percentage of )f in 

the 1st and lrd leaves at floral differentiation, and flowering. 

In the studies by JambulingBm ~~. (1975), higher 1<2° rate. 

were required to increase the pseudostem height, girth, leaf 

area, sucker production and early flowering. In an experiment 

with 'Cavendish' clones, Arunachalam ~~. (1976) observed 

promotive effects for plant charactera to the level of 170 9 
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N/plet. Early flowering was obtained by the use of P20S 

also upto 60 g/plant in 'Rebllsta' (Rama"'8IRf, 1976). While 

conducting investigations on the effects of NPK fertilisation 

on banana variety 'Basrai Dwarf', Singb ~ .!J. (1917) 

observed that NPK • 150, 90 and 170 O/pl ant gave the best 

growth and induced earline.s. Significent differenees in 

respect of height and g~rth of pseudoatem were obtained with 

If and K split at 30 and 150 days after planting (Nalllbiar.ti .I!., 

1979) • 'rumer and BarkuB (1980) reported that low K supply 

reduced the leaf area in banana variety 'Williams' by 20 per 

cent. low K levels had no effect on the rate of appearanee 

of new leaves and relative leaf area production rate. An 

experiment to study the effects of If on rainfed 'Palayankodan' 

(Mathew, 1980) indicated that the height and girth of the 

paeudostem as well a. the length of the petiole increased 

significantly with increasing levela of N. She observed no 

effect of N on the number of functional leaves and leaf area. 

Another exper1.Jn~t on the a.e variety (Sheela, 1982) indicated 

that only the plant height was increaaed by the supply of K. 

The higheat level of K induced early harvest of the bunchea. 

Bunch and fruit characters as influenced by nutrient levels 

A positive relation between the applied nutrients 

(fertilizers) and yield was observed by aeveral workers. 

Studiea dating back to 1933 condUcted by Baillon ~~. 

established that increased yields could be obtained by the 
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application of nitrogen and potash to banana. Bhan and 

Majuadar (1956) opined that yields were better with heavy 

applications of NI but there was no response to P and K. 

Application of N had a significant effeet on the number of 

hands and fingers a180. The findings of Butler (1960) are 

also on similar lines. Ihangoo ~~: (1962) observed that 

N alone or PX alone did not exhibit any effect on the yield 

of 'Giant cavendish' banana. Based on a study in the _._ 

variety, Shangoo and Karon (1962) opined that dol.mite li.e 

and minor elements in conjunction with NPK fertilizer mixture 

were necessary for optimum banana production. Hagin.H.Al. 

(1964) obtained no response to P fertilization. Venkates8a 

.!5.!!. (1965) observed that the variety 'Karpoora Chakarakeli' 

did not respond to the application of P and K. 

He (1967) obtained yields of nore than 30 t./ha by 

maintaining leaf K at 5 per cent throughout the growth and 

development. The highes t yield and the largest number of 

fingers per hand were obtained with the above concentration 

of K (Ho, 1969). Ho (1970) opined that yield and quality 

response to K was substantial if N and P supply wer. adequate. 

COntrary to this, Melin (1970) reported that K respons.s were 

not normally significant with raverd to yield. According to 

him, S appli cation at 0.5 IIJIplant increased the bunch yield, 

particularly in the presence of supplementary N. Moreau and 

Robin (1972) opined that the higher dose of 1(20 tried (1350 Il/ha), 
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res.l ted 1n the greatest iIlcreas. of 93 per cent 1n y1eld. 

Ramasway and Mu.thUkr1shnan (1973a) investigated the effects 

of N on fruit development. in ·'Robu.sta· banana and obtained 

the best result with 170 , N/plant which increased the 

length and circumference of the fruit at harvest. After a 

four year NPKCa trial with 'Hendren' banana, Veeraraqhavan 

(1973) reported that both fruit weight and number were 

markedly 1ncreased by an NPK combination of 228 t 228 s 

.56 g/plant. Twyford and wel.sley (19'.b), after conducting 

extensive studies with regerd to the mineral composition of 

'Robusta' banana, concluded that very high Yields were always 

associated with high uptake of K, thM that of other elements. 

Jambuling. ~.t.L. (1975) also observed that potash had signi­

ficant effecta on the grade of the bunch and on the acidity 

and T.B.S. of the fruits. 

Bunch characters were seen influenced favourably upto 

170 g II per plant (Arunachalam ~ ~., 1976). In a trial 

with 'Robusta' banana, the number of hands/buncb, the bunch 

weight and the fruit size were seen increased with P20S upta 

60 9 per plant. However, the fruit quality was not. influenced 

(Ramaswamy, 1976). Kohli ~.!!. (1976), besed on a study in 

the seme variety, obtained maximum yields with 180 9 N, 15.5 9 

P and 186.75 q K/p1ent/year. Pillai.!l a1. (1977), studied 

the response of 'Nendran' banana to different levelE of NPK. 
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They observed thet yields were greater with N and X20 at 

191 and 301 g/plant/year. There was, however, little or 

no response to P20S. On the oontrary# Singh ti.!l. (1977) 

observed that N, P and K at the rate of 150, 90 and 170 g/plant 

gave the best yield and excellent fruit quality. According 

to Vadivel and Shanmugavelu (1978), increase in the levels 

of K20 significantly increased the reducing, non-reducing 

and total sugars a8 well as T.S.S. in the variety 'Robusta'. 

Acidity vaa decreased while sugar/acid ratio was enhanced. 

Gopimony ~~. (1979) studied the effects of top 

dressing urea at the 5th !IOnth in 'Zanzibar' variety. They 

obtained a significant increase in the bunch weight end number 

of fin'lers per bunch as a resul t of the treatment. In another 

study on the split application of nutrients, Nambiar ~ ~. 

(1979) found that N and K in equal splits at 30 and 150 days 

after planting recorded the maxiMum bWlCh weight. Studying 

the effects of nitrogen nutrition on rainfed 'Palayankodan', 

Mathew (1980) observed that the optim_ and economic levels 

of N were 204.6 and 96.0 o/plant respectively. Sheela (1982) 

obtained increased yields with increasing levels of K and 

established the optimUIR I evel of K to be 600 g/plant for 

'Palayanltodan • • Turner and Barkus (1982) observed that low K 

supply considerably reduced the bunch weight and the various 

yield components in banana. 
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Dry mat ter p roduetion 

In crop plants, utilisation of ~e nutrients depends 

upon the varietal efficiency and also on the agro-cli.atic 

conditions. Dry matter pmduction is influenced by the 

variety, soil, climatic conditions and the supply of nutrients. 

These factors which eause wide differences in the dry matter 

production were subjected to dnailed investigations by several 

workers. Baillon.,!j:.Il. (1933) conduet.ed stUdies with special 

reference to banana in the Cannaries and obtained a dry matter 

content of 18 f4J1plant. A content of 6.5 It/per plant. was 

repo ned by Martin-Prevel (1962). TWyfo rCl and Walmsley (1973 ) 

conducted extensive studies on the dry matter prodUction i. 

Musa savandishii grown in six different localities. The average 

total dry matter content of the plants varied with localities 

and the range was from 5.520 to 15.205 Jq/plant. Turner and 

Barkus (1980) estimated the dry matter product.ion in • Willi.s· 

banana as related to the supply of 1(, Mt and Mn in sand cuI ture. 

They found that low K supply reduced the dry matt.er production. 

Mathew (1980) observed nitrogen to have a positive effect on 

the dry matt.er production in reinfed 'Pal ayenkodan t. She 

fOund the tot.al dry met.ter production to be the highest at 

the highest level tried (400 9' N/plant) and the lowest, at 

zero level. The range was from 4.59 to 5.88 Ig/plant. At 

harvest, maximum dry matter was fOUDd in the fruits. Sheela 

(1982) reported that the total dry matter pxoduction increased 

wi th increasing levels of 1(. !'he rang_ of dry matter production 



for zero to 600 9 I(20/plant wa. from 4.58 to 5.32 f4Iplant. 

Here too, the highest aCCUMula~ion of dry matter was feund 

in the fruits at harvest. 

COrrelations during growth end development 

Information on the inter relationsbips among the 

yield, growth parameters and other eoonomic traits would 

immensely help manipulate these par ... ters so as te result 

IS 

in increased yields. According to Murray (1961), the length x 

breadth of the third leaf at the 6th .onth and the final weight 

of the bunches were highly correlated in 'Dwarf Cavendish'. 

Hasselo (1962) obtained a close correlation between the bunch 

weight and the circumference of the pseudostam at the time of 

shooting. Extensive statistical st:uaies carried out. by 

Lossois (1963) on banana plantlltions of different 8ges showed 

a strono correlation between the yield and the circuaference 

of the pseudostam (1.0 • above the soil surface) at flowerin. 

time. Simple, partial and .ultiple correlation studies 

conducted by Teaotia ~~. (1970) led to the conclusion _hat 

bunch yield was strongly correlated to the pseudostam cir~ 

ference. Turner (1970) reporteCl that 'leaf length ouration' 

(leaf length x longevity) was positively related to bunch 

weight. COrrelation between circumference of the pseudostem, 

and weight and n\8ber of hands was observed by Fernandez and 

Garcia (1972) aleo. Lassoudiere ~.Al. (1974) established a 

relationship between bunch weight ana trade (.eaaure of finger 



thicknes.) of the .econd hand. Studies of wamer .!l .Il. 

(1974) showed a direct relation between yield, height of 
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pseudostem 8ftd girth. From a regression equation, ObiefUlla 
-

and Hdubizu (1979) worked out a coefficient (0.8) for 

estimating the true leaf area of plant.ains from leDvth x 

width measur_ents. Girth and weight of fingers were 

identified a. the attributes responsible for increased yield 

in 'Palayenkodan' (Mathew, l,eO). According to Hemade. 

(1983), finger number was the IROst illportant variable and 

had an r value of 0.86 with bunch weight. 

Nutrient concentration 

In banana, as in other crops, several worker. haye 

atteaapted to liIO rk out llleaalngful correl ations between the 

status of nutrients in the plant parts and the yield. Such 

information is useful in deYeloping crop logging techniques, 

in crops like sugarcane (Clements, 1960). The possibility 

of utilizing the leaf analysis data for ensuring successful 

prodUction in banana was first investigated in Jaaaica by 

Hewitt (1955). Baaed on thi. study, the 3rd leaf was taken 

as the standard leaf and the concentration below which the 

yields were diminished were found to be 2.6" for N, 0.45% 

for P20 S and 3.3~ for K20. Bi~er and RavikoYitch (1958) 

found that the aineral composition of the mature leayes 

differed only slightly; but that of the young leaves 

differed markedly_ !'here was a lack of balance with regard 



to Ca, Mg and K which accounted for the poor growth of 

the plants. Boland (1960) conducted leaf analysis in 

ban_a and the optilft\1lll levels were found to be 2.8 to l.~ 

for H, 0.40 to 0.5S~ for P20S and 3.8 to 4.~ for K20. He 

recommended that the middle I_ina halves of the second 
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leaf before shooting was the best for conduct1n9 analysis. 

Baaed on studies eonduc'ted on 'Oros Michel' 1n the Cameroons, 

'Poyo' in the I~ry ooast and 'Petite Naine' in Guinea, Dumas 

(1960) stressed that potaah content of the plants should be 

approxiaately 5.8%, 4.0% and 3.6., respectively for the 

above varieties. Murray (1960) conducted studies in 'OWarf 

Cavandish' under 91ass house conditions and observed that 

1.4% Ca and 0.6% Mg in the third leaf were adequate. 

Brzesowsky and 8iesen (196 2) condu~ed foliar analysis in 

'Laeatan' banana and reported that increased potash applica­

tion poaitively influenced the leaf KI but the effect with 

regard to N waa not significant. Hewitt and Osborne (1962) 

also conchlcted leaf anaIy!!i!! of '1;8catan· bananE,. They 

observed that N and P20S in the leaYes Were in the order 

2.60% and 0.40 to 0.45%, respectively. With reg~rd to 

pota.shull, 4.00% was regarded as adequate. Twyford and 

COulter (1964) recommended the adequacy levels for N, F20 S 

and K20 to be 2.00 - 2.2~, 0.48% and 3.80% respectively. 

Ho (1969) exaained the correlation between banana fruit 

yield and leaf potas8ium content, and obtained the highest 

yield end the largest number of fingers per hand at a K value 
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of 5.,", or IIIOre at three months before harvest. Investioa­

tions conducted by Laha. (1912) in Israel p~ved that for 

dete11ltinino the K 1eYe1 in bllDana, the stalk of the 7 th 

leaf waa the JROst appropriate part. 

Ramasway and Muthukr18Man (1973b) found 3.29" M, 

0.44" P20,and 3.11" KZO in the 'Robusta' leaf tissue with 

the application of 170.0 _ H, 81.0 ~ P
2
0

5 
and 283.5 _ K

2
0/acre. 

The importance of .ainta1llill9 high J1 in the lea.es throughout 

the life of the 'Robu8ta' plants waa atressed by Tvyford and 

Wal.sley (1973). They further opined (1974a) that the 

rapidly differentiating tissues (throughout the life cycle 

of b.ana) are always assoc1a~ed with high concentrations of 

specific nutrients1 bu~ th.a. nutrienta were not always the 

aame. Shavky.u.ll. (1974) atudied the distribution of N, P 

and K in different parts of banana plants and fo\1ftd that 

I_ina had the higheat H and P content. The K contents of 

midrib and petiole were thrice that of I_ina. The nutrient 

concentrations (per cent) in the leaf tissues of 'Cavendish' 

clones ranged fro .. 3.18 to 3.43 for N, 0.46 to 0.54 for P, 

3.36 to 3.76 for K, 2.30 to 2.40 for Ca and 0.25 to 0.28 for 

M9 (Arunachal • .!l .!!., 1976). 

Veerannah ~ ale (1976a) conducted nutrient uptake 

studies in 'Robusta' and 'Poovan'. They suggested that 

leaf waa the specific tissue for diagnosing N and P whereas X 

could be the best diagnosed in the sheath. '!bey further 



reported (1976b) that sheath, petiole, leaf and midrib 

were the best parts for the analysis of Ca. Any organ 

was found to be good for Mg- In South Africa, nutritional 

status of 'Dwarf Cavandish' banana was determined by 

Langenegger and Plessis (1977). They suggested that the 

two most promising tissues for foliar analysis were a 

section of the midrib and also the corresponding laminae 

from the leaf in position III, sampled after flowering at 
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a stage when two hands were visible. The midrib gave better 

indications of Nand K as compared to the other tissues. 

warner and Fox (1977) sampled the 3rd full sized leaf below 

the inflorescence in order to study the effects of nitrogen 

and potassium nutrition 1n 'Giant Cavendish' banana in Hawaii. 

Leaf N 1 evels were found to be associated wi th yield which 

approached the maximum at about 2.8% N. Heavy application 

of K was required to maintain leaf K at 3.2% in the control. 

It was reported by Garcia .££ ale (198C) thct as the plants 

developed, the Nand K concentration in leaf III decreased, 

while Ca increased and P and Mg remained constant. Guijarro 

~ AI. (1980) corrpared the various leaf sampling methods in 

banana and recommended a 10 em transverse band from the 

middle portion of the leaf blade. The N, P, K, Ca and Mg 

contents in this band were similar to those in the middle 

portion of the 3rd leaf used in the traditional analysis. 

Acoording to Mathew (198C), the nutrient status of the 3rd 

leaf at shooting ranged from 1.33 to 2.08% for N, 0.14 to 
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0.17" for P ana 2.05 to 2.76% for K. Lahav et ale (1981) --
tested the sui tabili ty of different arVaD. for deterntination 

of nutrient. in benana. '!hey found that N, Cl, B, Pe and Ca 

could be best .ampled in the blade of leaf III and P, M9 

and Mn in the petiol e of leaf VII. No ai fferences between 

the organs were observed wi ttl reapect to K, Ne or Zn contents. 

Nutrient reaoval 

The quantity of nutrients raoved by a plant, the 

quantity reMOved from an unit area, the quantity required to 

produce unit weight of produce etc. serve as guidelines to 

the nutrient requirement of the crop. The requirement 

varies with the variety and the agroclimatic conditions of 

growth. Jacob and Uexkull (1960) found that the nutrient 

r.emovel by a 30 t. crop of banana wae to the t\Ule of 50 - 75 

~ N, 15 - 20 ~ P20S and 175 - 220 _ K20. Martin-Prevel (1962) 

found that 600 Kg lol, 250 Ig P 205' lOCO r; 1<20' 125 Kg ceO end 

30 ~ MgO were required per hectare for a high yielding crop. 

He further reported in 1964 that a crop of 40 t./ha required 

80 "N, 20 Jq P20S and 240 f4 K20/ha under Guinea and Guadeloupe 

conditions. Martin-Prevel.!l.ll. (1968) reported that 250 .. H, 

90 _ f 20 5, 1350 ~ 1<20' lOO f4 CaO ana 90 ~ "gO haa been taken 

up per hectare by a crop of IGtOs Michel' banana grown on a 

fertile soil at the Cameroons. a.aed on total nutrient uptake 

by a banana crop in Malaysia, Joseph (1971) reported that a 

crop producing 16.25 t. fresh fruits per hectare removed 



38 _ H, e ~ P, 285 ~ X, 30 _ C. and 49 _ Mg. 

Jauhari ~~. (1974) rev.aled that in the first few 

months of plantinq, there was rapid uptake of If, PaOs and 

K20. K eontent. in the l.aves and root.s decreaeed with age, 

but that. in the rhi.e.e and ps eudostan increased. Twyford 

and Walmsley (1974b), after an elliborate stUdy on the 

mineral composit.ion of 'Iobusta' banana at four locations, 

postulated that the eont.ant of nut.rients varied very much as 

influenced by site. A very hi9h yield was always found to be 

assoeiat.ed with a hioher uptake of K than that of other 

nutrients. After conduet1nv studies on the nutrient uptake 

of 'Robusta' and 'Poovan' b __ a, Veerannah.n.ll. (1976a) 

reported thct 'Robusta' required H, P 20 S and K20 at the rate 

of 325, 7S and 1195 ~a, respectively, while the requirement 

for 'Poovan' was 408, 35 and 1285 ~a, respectively. • and 

K were absorbed more in the pre-flowering stage in 'Robusta' 

whereas it Was continuo.s and steady and quantities were 

almost equal before and after flowering in 'Poovan'. They 

further reported (1976b) that the uptake of K was remarkably 

high as compared to that of the other nutrients. 'Poovan' 

reqlllred more K than 'Robusta·. O1attopadhyay and Mallik 

(1977) conducted uptake studies in 'Dwarf cavendish' banana 

and reported that P uptake increaseel with frequent heavy 

irrigation. The leaves contained the hiohest quantity of N, 

followed by the petiole. Mathew (1980) found that uptake of 
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)1 and P "ere aax1Jn_ in the I_ina during the vegetative 

pha.e and in the frw-ital duriag the reproductive phase. K 

va8 fouad to be the _ext._ ia the pseudost_. Irizarry 

~~. (1981) studied the autrient uptake in intensively 

managed pl8fttaill eY. 'MariCOD gD • groving on two soil type •• 

It vas found that an ayerage of 249, 21, 585, 60 and 147 

rq/ha of N, P, K, Mg and ca, respectively, were take. up 

durin9 the crop cycle. Nutrient uptake inerea.ed upto the 

harvest. The role of K 1D the .ineral nutrition of baftda 

va. studied by Jar_ille and oarita (1982) vho fo\1ftd that 

one tonne of banana fruits contained 1.25 to 2.00 IJ N, 

0.50 _ P205' 6.00 _ K
2
0, 0.23 _ Ca and 0.33 ~ Mg. Sheela 

(1982) also studied the effects of K in the rainfed banana, 

'Palayankodan' and reported that at harvest, the highest 

uptake of )I va. found in the lamina, P 1n the fruit. and JC 

in the pseudo8tem. 

Inter relationships ..on9 nutrients 

Many workers reported that plant growth and yield 

qenerally depended upon the balance that existed between 

certain nutrient. and that for optimum yields this balance 

should be •• tntained. DlDnas and Martin-Prevel (1958), after 

studying the nutritional aspects of banana plantations in 

Guinea, reported that the yields depended largely on the 

bal arlee between K and N as veIl as between ca and Mg. It 

vas generally held that opttmu. yields were obtained if the 

.ajor nutrients were supp11ed adequately in appropriate 



proportion. Butler (1960) reported that econo_ie response 

to fertilization could be expected only from the use of N. 

He found that X, P or a combination of them alone or in 

conjunction with It P EOduced no significant increase in the 

production, over N used alone. After carrying out an 

investi9ation in 'Giant cavendish' banana, Bhengoo J!5 .J1. 

(1962) reported that significant responses were obtained 

from the use of phosphorus and potash in coDjUDction with 
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nitrogen. 

the yield. 

N alone or PK alone did not have any effect on 

Hewitt and osborne (1962) also reported that in 

the presence of adequate Ii and P, it was possible to do\Jble 

the weight of fruits by the application of K. 

Brzesowsky and Biesea (1962) reported that K in the 

leaf had. depresstng effect en the leaf Mg. Ho (1969) 

studied the effect of K and reperted that K application 

lowered the leaf Ca, Mg and R contents. Martin-Prevel (1969) 

reported that the growth and yield depended upon the ratio 

of It to the other major nutrient elements in the soil. The 

relationship of S and N was studied by Melin (1970). He 

reported that S application increased the growth and yield, 

particularly in the preS.r1ce of supplementary N. "the content 

of K was neqatively correlated with Ca + Mg at all the staves, 

according to Femandez .!5.tl. (1973). They al so reported that 

the Mq percentage in the cation sum always remained a constan'. 

Antaqoni .. between K and Mg, K and Ca, and K and It were 

observed by Lahav (1973-74). He reported that the antll9oni .. 



between K and .M9 waa Ireater t.haD that between j( and Ca. 

Synergis. existed betweel'l j( and P. Inereaaed K uptake 

waa correlated to deereased ea and Mg uptake (Veerannah, 
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~ ~., 1976b). Lahay ~~. (1978) found antagoniatic 

relationship at the initial ata,es of sucker growth between 

K and Ca + Mg, between If and P, between P and zn, and 

between N and C1. Gerc1a.lS.I1. (1980) reported negat.ive 

correlation between leaf K and leaf Ca, between leaf K and 

leaf Mg, and be~ween each of the ratios KjM, K/Ca and K/M9. 

As the plants deyeloped, the III end K concentration in leaf 

III decreased, Ca increased, and P and JIll; remained constant.. 

Turner and Barku8 (1982) reported that low K supply increased 

the concentration of N, P, Ca, Mg, Cu and Zn, K and MIl were 

unaffected in 'lUlli_s' banana. High levels of MIl siqni­

f1cantly decrea8ed the concentration of N and Mg, and raised 

that of Mn. Low Kg decreased Mg; but did not affect the 

other elatents. Sheela (1982), on the other hand, found an 

increased uptake of P with an increase in the level of K 

under Vellanikkara conditions. 

RelatiYe importance of nutrients 

S.veral inYestigations were undertaken to judge the 

relatiYe tmportanee, especially of the major nutrients. 

Manurial experiMents .a early aa in 1921 conducted by Paveett 

revealed tbat If end K were required in lar,. aJROunts for banana. 



The results obtained by Saillen ~~. (1933) were also on 

similar lines. Norri8 and A:yyar (1942), on the other hand, 

opined that K alone was required in large quantities. 

According to th., N was required ln Jlk)derate quanti tie. 
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and P, in relatively little q\llIIltitie. for opt1JR. product­

lon. The profOWld effec~ ca .. sed by K vas alao reported by 

Hewitt and Oaborne (1962). Osborne and H.vitt (1963) found 

no respon.e of banaD. to the eppli cation of phosphatic 

fer.ili.ers. They stres8ed the importance of potash for 

higher production in banana. Hagin n.l!. (1964) also could 

not find any response to P fertilisation in their expertments 

condUcted in Israeli banana plantations. 

TWyford (1967) observed that the 8IIOunt of potash vas 

alvays the higheat among the nutrients analysed, being 

between 2.3 to 4.6 times the CDntent of N. He recommended 

a ratio of 4 I 1 I 14 for N, P and K respectively, which 

ind icated the gre.ter importance of .K and the much lesser 

need for P. Ho (1969) established significant positive 

correlation bewe.-a fruit yield and leaf l( content in banana. 

Turner (1969) alao sugoes.ed that baDaDa requires high N 

low P and high K. The poor reaponse to P Was obtained by 

Melin (1970) also. He could DOt find significant positive 

response with K, 

yield .arkedly. 

but in co1llblnatlon wi t.h Nt K increa.ed the 

R.asw_y aJ'ld MuthUkrlahnen (1973b) alao 
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suggested that for aax1llts1nv yield, the quantity of II and 

K required was JftC)re as ~ .. pared to that of P. They suwested 

a doee of 420 f4 II, 210 f4 P205 and 700 "KZO/ha. 'nle observa­

tions made by pillat .!$ .!!. (1977) in 'Nendran' were also on 

similar lines. They reported tha't there was little or no 

response to P, end yields were treater with N and K at 191 

and 301 ~lPlent/year, respec~lvely. 

Nutrient translocation beweea mother plant and suckers 

On the belief that there was translocation of nutrients 

froll the portions of the mother plant after harvest to the 

suckers in the clump, the practice of 'mattoeking' was deve­

loped. After the harvest., tbe whole or a part of the mother 

plant was retained so as to nurse the followers. Nayar ~ .§1. 

(1956) examined this practice and found that the yield of 

the ratoon crop was si~n1ficantly higher when the parent 

pseudo. tern was half-removed or untouched after harvest. 

Acoordingto Marttn-Prevel (1964), the banana growers 

believed that one plant in a chap obtained water and 

nutrients from another to varying extents and that the 

younv developing plants were fto.riahed by the older plants 

of the cllap. This fturs1nV cofttinued until the young plants 

reached a certain stage of developlllet, after which they 

became ift4ependent. He further added that this belief wa. 

never proved. Wal.sley aI'ld Twyford (1968) carried out 



pr.liainary expermenu 1ft a 'Robusta' banana nursery usinO 

, 2p. The results .howed that there vas a transfer fro. the 

mother plant to the fol1ewera and vice veraa. Baaed on the 

tranal.cation .tudi •• ustng radio isotopes, Teis80n (1970) 

shoved that the sueker. could contribute to the Mineral 

nutritioll of the IlOther pl._s. Leavino a portiOIl of the 

pseudost_ attached to the .ett re.ul ted in fever but longer 

and stout.r sboot with 26 per cent _re leaf surfac. :I IlOnt.h. 

after planting (More., 1961). It was also reported by Morez 

and Ouill.-ot (1962) that sucker ,rowth wa. greatly improved 

by 1.aving 1.5 • of the p.euctoat.., attached to the sette 

Tum.r and BarkUS (1973) _ai tor.a the weekly los. of aineraJ. 

autrienta from banana paeu.doat.a aft.r the harve.t. They 

opined that if the lost. llutrieDu were tran.located to a 

youl'l9 growing s\lck.r, a. ia likely when .attocking i. 

practiced, they would eontr1b.t. IIlOre than 40 per cent of 

its req\lir_nta for all th. e1 •• nts, except M9 and Zn. 

Best res\ll ta regarding incr •••• of hands per bUDCh and bWlCh 

weight in the aucceeding crop were obtained by Perra. n .Il. 

(1976) when the plants were cut down complet.ely 30 days 

aft.er harvest in ev. 'Prat.'. Balakrishnan (1980), after 

conducting mattockin9 .tudie. in 'Robusta', observed that 

intact p.eudo.tam after harv •• t continued to tran.locate 

nutrients to the developing .ueker. 

30 
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MAtfDIALI AIm METHODS 

The pre.ent iRye.UgatioD. aimed at a ••••• ial in 

detail the differea.a ia Ir.~ aDd deYelop_nt of the 

twenty four acce.sioaa of l!J.II (AM group) 'Palayanlcodan' 

colleet.ed from di ffer_t. 9rotdlu, areas. The nutritional 

aspects with regard to growth, dry mat.ter production and 

uptake of nutrients n.a .. :x1I yield aDd quality were 

stwJied in one of the accessions. The field ellPari.enta 

Were laid out at. t.he aan .. a Iteaearch St.ation, Kennera, 

Trichur during thr.e cropping seaaons (1981-198.). 

Translocation of nutri_t.s from the MOther plaDt (aft.er 

hanest) to the .ucker(s) was aaother aspect of study. 

The rediotracer studie. were conducted usin, the faciliti •• 

ayailabl. at the aadiotracer Laboratory, COllege of Horti­

culture, Vellanikkara. The aoil of the experimental area 

is a well drained, acidic lat.eritic 10... Th. chemical 

characteristics of the lIOil are presented in Table 1. '!'he 

weather data for the period from 1-3-81 to 31-8-84 are Viv_ 

in Appendix-I. 

A. IatracIoaa! variation studies 

1. Survey and collectioD 

A s .. ney was conduct.ed durinl 1981 coyerin, all the 

districts of Kerala (23 locat.io.s) and t.he "1'iruchirapalll 

district of T_il .adu (one location) (Fig-. 1). Partic:ular. 



Table 1. Cbemical characteristics of the 80il 

------------------------------------------------------------------------------
COnstituent 

Total nitrogen 

Available phosphorus 

Available potassium 

H 
P 

Content in 
the soil 

0.160% 

0.02)% 

5.4 

ADalytical ~ethod used 

Micro Kjeldahl (Jackson# 1958) 

1ft Bray I extract, cblerostannoua 
reduced molybdophospboric blue 
colour method usinv ill Speetronie 
20 spectrophotDAleter at 410 ma 
(Jack8on_ 1958) 

In I M neutral amROnium acetate 
extract1 fl._ photometric 
(Jackson, 1958) 

1 I 2.5 soil I water ratlo1 
using a pH meter 

------------------------------------------------------------------------------

W 
N 
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Table I. Partl ",1 ... of , ... ""c ••• l_ 

pel·ll. 

a_ .nd .Mu .. of _ 
f.r .. ,/ln.tlt.t. 

KaAan~r 

Y. &u.ah..-oa. 
.,al1 ... 4.tll11 " ...... 
•• 0. Acattvtbal'a. 

D,.Ulct 

"'ocal a-. of U. clOGe 

"00. of C¥ltlvatloa 

Whetha, pur. c,op{ 

"plOd. 

""-
",,'01"' Po..., .. 

Cla,l_ 

lata,c,op latecorop 

It iat.recop, .. 1A Coff .. , arecaaut, 
crop(.) coconut, ~ 

Whetho' ~.t •• 4 g .. 4eQ/ 
ca..arclol cultlv.tloe H_.ta~4 g .. 4ea 

C~t1v.tion practic •• 

_.11., phnt c:o:op{utOOO lot utOOO ._r of ratooe. 
gon.rall, t._ 

If,. wh.,. the .\lCue • 
•• ,. procured 

.ala •••• ~n of plontlng 

Drgonlo .. nur. oppUed . -
lI ... nt"l' 
flae 

'a,tl11 ••••• pplla4 .-
~nUt'_ 

Tlae 

1011 _n4JIonU ... 04 

11-

auantitr 

T1-. 

W.t., .&nag.Mot 

"ho'ho, ,a1nta4,l 
1" 19 •• ed 

11 1" 19o.04. l'''fA:;!> 
lacid.DC. of p •• t. and 

dl •••••• 

Ol •••••• /pe.t. 
In ..... lt' 

.l.nt prot.ction 
.... Ul" •• adopted 

MalD •••• on ot ~rv •• t 

,,"at"ar •• 1. bud r .. ovo4l 
rata1na4 

11 r_oved. 
.t what .t a'1)' 

N~r of 'uck.,. ,.tainld 

~phOl091c.l char.cta •• 
• t tho ploat . 

Or ... l •• v •• 
10 kg 

At planting 

1111 

lrrigato4 

10 - If 

Nll 

apra..s ovec tho ya .. 

All 

c.~ oIl .t ~boat 
60-70 _ h_ 
geouad le ... l 

"aig'" (ea) 160 

CJUCla (ea) IS 

1Iw.ba. of fUActlOAal' 
l'a"" , 

.~ Obacact.,. 

"l~t (kg) 11_. 01 1I&ad. 

llyabar 01 tlDg ... 

12 
10 

215 

.,el •• lop! 

J 

r.llpal'..o. ' Pullur 

Dl.t.lct Agrl,ul~al Stat. s.~ ru.. 
r.n, I'ullur. 

,.Up ....... 

c:.An.aore Ka .... g04 

K"eo.a POOVaA "Y80r. Poovan 

.&84,1_ Cle" 10<110 

33 

P.K. "oh .. -.d Kunn1, 
A.n.petti Hou •• ~ 
P.0. Ka11ch.~du~~ .. , 
Vi,.. NU •• hvar. 

IDt.rc~op laterceop lnt.rcrop 

COCODut, &C1C.aut COOoDut coconut. areeanut 

let ,.tOOA let ratoon ~th ,.toon 

Local 

k.I'-.1u.ne 

1111 

'or plant crop 
II P 

160 g 160 9 

only 
J( 

HO g 

and • aocth. after 
plant lng 1n aqual 
aplite 

1111 

I«lglta4 

3 - 4 

Bunchy top 

MUeS 

1111 

Retaine4 

3 - 4 

CVt off .t ... U 

us 
•• 
10 

16 

10 

aoo 

s.v.ral 

Loc.l 

June-July 

'army.rd manure 

10 kg 

Oce IIOnth .ttar 
pl ant 1n9 

Nl1 

1111 

lIWlChytop 

Moe: erate 

1111 

January-Kay 

a ... ved 

0 ... .antll .tt .. 
ohootlng 

All 

CVt oU .t II.U 

)7S 

70 

11 

10 

9 

165 

Local 

Nil 

Nil 

NU 

InJ.g.ted 

7 

1111 

March-April 

R .... vo4 

OM aontll .ftar 
IhooC1Dg 

3 - 4 

Cut ott at tllo ba .. 

360 

11 

10 

16 
10 

225 

(contd.' 



Detail. 

Accession Nu!"'" ·:!r 

Locatlc.-n 

N&Jne and addn •• of the 
far1Mr/ln.ti tuU 

D1atrict 

Mc:tde of cultl •• Uon 

MhetJ-.er pun crop/ 
Interccop 

If Intererop, main 
crop(.) 

Whether hOlllO.t8..s garden! 

Ullearl 

o. Nara1· .. man Nair, 
Othayoth House, 
P.O. UlI.art, 
Via, OIlUan.sy, 

Calicut 

Myaore POOYaD 

Pure crop 

conwnerclal cultlvatloD .~cae.taed Oard.en 

Cultivation practic •• 

Whether plant crop/ratoon :2nd retoon 

N\Jlnb'1r ot r"toon. 
generally taken 

"roe where the wclter. 
ve re procured. 

Hain sea.-on of pI antinq 

Local 

Hay-JUne 

OCQi'tnlc manure applied NIl 

N_ 

Ouantity 

rima 

hrtl11zere app~ If'd --Ou&ntit)' 

Tl.JM 

SOlI amendment. u.ed 

N_ 

Quantity 

Tl.JIIe 

Vater mansQement 

Whether r.lnfec1/ 
lrrlgat4d 

It 1 rriOllted, interY.I 
(day.) 

Ioc:ldence of pest. aDd 
cU .... e. 

Di ..... &/pe.ta 

Int8naity 

'leAt pzotlect1nn 
_.lUtea ecsopt4d 

Ha1a "a_ 01 b ...... t 

.... th.r .. 1 •. bad _~ 

... tat"" 
It.-, 

.t ..... t.~ _r 01 IlICk.n rata~ 

".ttacking detaila 

Morphological cbaraetan 
of the plutt 

He1~t (COOl 

Qirth (ca) _r of funcUonal 
1 ..... 

8uoc:h ct. U'oetera 

"'1~t (kg) _r of handa 

tatunt .. c of fioger1 

N11 

N11 

Rainted 

-rtoP 

Mod.erate 

N11 

M.y..".... 

.. tat"" 

CUt ott at balt 

115 

70 

• 
19 

I' 

215 

,! 

POvnoor :: 5 t.) c. 
farnat3.saerry. P .\, 

CaUcut 

My.ore POO"an 

PU.rw crop 

Connettla1 cuI tt~.tlon 

lat ntoon 

3-4 

Local 

Green leave. 

5 kg 

At planting 

N11 

Nil 

Reinted 

aunchytop 

M11d 

Nil 

April-Hay 

"tained 

2-3 

CUt ott at half 

HS 

1S 

1'() 

l' 
U 

US 

.\l .. ,vl, "., 
p..lathrubhoomi AQent. 
Kavod. House, 
P.O. Horayur. 

Kalappuram 

Hyaof"e roovan 

Iatercrop 

Coconut, 
vlle:! tre •• 

Plant crop· 

4-5 

Local 

April-May 

Cowdunq 

5 kg 

At planting 

N11 

Nil 

7 

M11d 

.. 11 

II8IoOftd 

After ",-t.tion of 
f_al. pha .. 

CUt off at the "" .. 

)]0 ., 
• 
IS 

U 
22, 

,.· •. If(lIk;41 

9~nana rt •••• n:h St..tlon. 
Harailtal, 
r.O. ~ann."'. 

Trichur 

pal.y.nkod.n 

••• crop 

Oreen 1 ...... 

S kg 

At planting 

If 

1609 

2 and • IIOnthl attar 
pl.nting 1n _1 IPU to 

"U 

Irrig.ted 

10-14 

aunohytop, Itold,an. 
1 •• ' ~t 

IIodarata 

C.rbofur.n .g.inlt 
bunchy top .nd IIonla .... 
_1xture .gainat 1 •• ,­
IIpOt • 

Jan-April, ~ __ 

~-
One _" aftar 

.."."l.U"" 0' 
t.m.le ph ... 

Only tha 0 ....... <rut off 
with tha bunch 

UI .,. 
10 

U 

10 

111 

laontd. ) 

') . 
\J~ 



reb Ie ~. ("" •• ttl.) 

------.-----~- ----

I •• aD<1 ed4re •• of the 
, .. n.r!ln".U .. te 

Local ne.e of ttl. clooe 

'011 type 

_ of ",lUnt1Ga 

Wheth ... p ...... crop! 
1 nul'Cl '''P 

It lDtercrvp, lD&iA 
0<'<>1'(') 

_thu h .... te&4 9uMQ/ 

l'iruc:hlnpdU 

au .. a ...... 0 ....... 
_alai Patty. 
1'h1 ruc:h 1repaUl. 

...... rclal ""lU".Uoa c-&'CIld CIIllU· ... Uon 

CVolt1vaU.oD PI'a.cU~. 

Wh.th ... pl ... t c""l\l"O\.ooD }at .. ,tooD 

~r of 'atOQna 
9AnoroUy takeD 

rro. vhere dl. au.cura 
..... prooUA4 

Mala •••• oa. ot plaut.ing 

01'9 ... 10 .. ,~r. ~pl1.4 11-. 
QIla"Uty 

T'" 
.. Rill ..... appl1ed 

11-
Q\lenUty 

Tt.e 

loll .... _nto .... 4 

11-

Q\lent..ty 

T ... 

Watel' .. Mg ... Dt .... th... ralDfeeV 
ln19alA4 

It l .... i9.ted. lDternl 
(day.1 

lDCIl"~. of po.to and 
41 ...... 

Dl ...... !po.t. 

Inten.!ty 

'l .. ~ protection 
..... ~. adopted 

Matn •••• o,n 0' hal'ftat 

IIocpllol091"al chuacten 
of tI>o plont 

He1~t (ao) 

Oirth (CII) 

_r of fllDCtloDol 
1 ..... 

a\UllCb ahar ~cur. 

weight (k9) 

Nu.rl!:ber of h4Qda 

H\..IaQb.e r of t 1uQer. 

Aprll 

"aaoyard JO&IIun 

10 k9 

At ploDtiDII 

.11 P K 

1U9 lU9 1139 

At 3 and 5 IIODth. 
olu.t- afte .. plaDtlDQ 
lng 1D oqual apUta 

1111 

7 

~ 
M114 

1111 

_ad 

UteI' cOllPl.UoD of 
t_l. ph ... 

1-2 

Cut ott at half 

)00 

70 

11 

15 

11 

190 

-,._- --------------

10 

K .... Hyd.ro •• , 
~ .. ,.o~U. 
P.O. Trikalathu .. 

Paloyanl<odoa 

CoOOlNt 

rar.yaxd .ague 

10 k9 

At plaDUng 

1111 

1111 

1111 

Only bUDClb _ 

3)0 

70 

8 

!5 

10 

225 

- -----

11 

v • V. VoU"ghe .. , 
AMb.k.~ 'toUN. 
P .0. 1kI.-1llUN.&'. 

Int.erorop 

CoC'onut 

9th ratooo 

Se.erel 

L?cal 

May 

Covduog 

5 k9 

At planUD9 

1111 

L1JDe 

lk9 

At plantl .... 

Runted 

1111 • 

Jan-Hay 

Ret lined 

))0 

65 

II 

a 
12 

200 

3S 

",4. A.~n, 
,..lntenance D1"'1810n, 
r.lephon" IlIChAnqe. 
P.O. Mool& ... _ttnft'l 

Idu'kkl 

Sandy 1.-. 

tat retoon 

Hay-JUne 

CowdunQ 

2-3 kQ 

At I'lantiOQ 

17 I 17 I 17 conple:a 

1 k.; 

and 5 rao"tha .fter 
plantino 1n equal 
.pItt. 

Ra1nt.d. 

8unchytop 

Hoderate 

Nil 

Rernov.d 

1 week attee 
oanpletlon of 
female ph ... 

Cut oIl at obo"t 
30 em tron 
9round 1 .... 1 

360 

80 

(coateS.) 



-~-----------------------------------

I.ooU10il 

_ .114. 1044ra .. of til. 
ea r-a t/ 10. U tutoa 

.... eSe 01 caolUnUOO 
_ ther pw'OI crop! 

10te rc rop 

II 1otercrcp. aa1D 
orop(.) 

_tiler h_.te.oS 9~ 

13 

P.K. 4U9".-t.~, 
Pell."' .... '" _. 
P.O. lIan ... kI< • .....s. 

~nJlal CNlU".UoD C-r<I1al OIlltl".t.ioD 

Co&lU".tloo pncUc.. 

lIhe"'er plant crop,/rUooD l.t ra_ 

aaber of rat.oooa 
;aoanllr tU.D 

prae _ .. the .ucan 
..... prccu.r.4 

IIe1D _uoo of planUo\l 

OCVuUc aaDUnI 0iPP11-.! 

11-

QlauaUqo 

~ 

water "Dl9""'Dt 
_ther r&1Dlecl/ irr .. ;a_ 
II 1rr1Qated. 1ote"al 

(eSey.) 

tllCieSe_ 0 f poI.ta &DeS 
d1. ...... 

Dl ..... l/pa.t.I 

lOteD.1ty 

-plant prcteot1qD 
_lIura. adap_ 

IIIL1D "UOD ot b ...... t 

......... 01 ..... ur. nUa-d 

.... ~1091cal cb&&'wte", 
01 CIMo plut 

"" 19bt (cal 
Girth (.-) 

...... 1' 01 twaot1oDAl. le_. 
..-a. 011 ... _:. 

"l\1ht (1<9) 

......... 01 baA4. 

~I' 01 t1D1.r. 

..... ral 

Local I 

Har-.1ll.Da 

1111 

a..p.r pho.plute &DeS 
II\II'latoa ot poteab II1x 

It ''9 

2 IOODtl .. ; after plcU09 

L'-
21<9 
1 IOOD"'. after plcUo\l 

1I&1oted 

8W>Chytop 

Mild' 

1111 

JIlly-4119 

a--.! 

0... .. ~k LCtIr 
cooople UGo ~ 
f_1. pbaM 

1-2 

e.,t ott .~ UlcNt )0 -I~ 9~ 18ft1 

150 
80 

II 

20 

11 
200 

14 

ltalu.ny 

e.M. 1boaIaa. 
Ch_nappallll. 
P.O. ItalaQtty 

.... ttar-
Pal aranJr,ocSeD 

LatedUG ~ 

..... ra1 

ramyarcS _0 ..... 

51tq 

At plaoUD9 

1111 

1111 

11'1'19 __ 

(Atter -~1DV only) 

8w>chytop 

HocSerate 

1111 

Hay-.. ..... 

_..s 
"'tel' cc.p1aUoo Qt '.al. 1)11&" 

J-l 

Cl&t ott at abgu~ 60 lilt 
f~ vr:wDS 1 .... 1 

no 
n 

_r 

• 
30 

13 
315 

oeor~ V.r~ .. , 
l'Ddayl1 , 
P.O.~l 

XDttay_ 

P.layaDl<o4<m 

La te 1'1 Uc: loa. 

llltarcrop 

Coconut, ooaoe, 
cl"" .. 

204 ratooD 

Hay-J\1De 

1111 

17 I 17 I 17 cooaplax 

100 9 

2 ,""nth. after pllUlU"9 

w.-
- 250 9 

At pllUlt1n<J 

11'1'10 __ 

Bunchytop 

Mild 

rura4an .pplied 

s.pt-oct 

R.~_ 

Atter OOIIIPlc; UN of 
taaAle pbUe 

CUt ott • ~ tile De .. 

)60 

7$ 
'i-

• 
--' ., 

U 
250 

16 

!"lr.1Y'lll.. 

·'.K. ,3.arojio!. .. 
'n1..,":.~;c}(at. :'.o<a"'t, 
r.O. ~l.("l.-ool~ .. 

Allep;>ey 

lOtercrop 

Coconut, 
_r.cAmrt 

10t."t ntoaD 

LocAl 

Wood •• h .. ~ 1 ....... 

S lt9 

At plant1.o9' 

Nil 

L.1mot 

seQ 9 

Occ:a..e1onal 

hinted 

-~ 
Mild 

IIll .. ~ 
.. te1IIed 

a 

~ 
-U 

C-t off at tIM ...... 

llQ 
6. 

., 

11 

11 
US 

(~"4.) 

36 



LooaUo .. 

II-. end ed4n .. at dI. 
ta ... e/in.UtutA 

. DhU1ct 

Local nilJI"IO of the clODll 

SOlltype 

HD4e of cul ttv.Uon 

Wh.th.e pun crop! 
1ntecccop 

If 1"tecc<op ..... in 
c<op(.) 

Whather hOlM. t.ed gercl.erV' 

17 

Itonni 

'H.K. (Jeorge, 
Kalanc:n. cu PUthenvee4\a" 
1'.0. lla)(ollU. 

Peth...-th1tU 

l'alayankoclaa 

SaDdy 1..-

PUre crop 

cCNDH.rclal cult1vaUon COnner~1.1 cultivat10n 

CUltiv.tion peactic •• 

Whather plant croplratoo" Plant crop 

Nw.ber of ".too .. 
gener.Uy tak." 

,ra. wh.,. the .uaker. 
ver. pl'ocUAd 

HUn .... on of plantinIJ 

. Organic .. nura applied -
Local 

May 

"anayarei manur. 

II 

""""al 

1)1eu1ct A9riculturel 
.,atta, 

ADabel. 

Quilo" 

peleyeJ>l<ode" 

LoU 

Interorop 

coanercial" cultivat10n 

Plant ccop 

) 

P.rlDg .... l~ 

Hay 

,armyae<a ~ 

19 

vella,.e,,1 

lnat.r'UC~1on.al 'U"II\" 
CoUa<;je of AqrlC\ll tur •• 
1'.0. V.llayea1. 

tt1T.adI:\lIo 

Pal"YaDkocl&D 

Red 1 .... 
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~O 
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_ ... d 
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.5 

11 

lJ 
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Irrigated 

Nil 

--Alter ~1.t1 ... 01 
f~. ph ... 

CUt oIf at the _ 

360 

l~ 
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J 

Plant crop 
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33 
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ph ... 

CUt. ott at the boa .. 
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re;ardln9 the solI coftdi~ioDS, caltivation practice., crop 

performance etc. with reapect. to the acce.siona are pre.ented 

separately (Table 2). Twelve suckera each of the accessions 

were bro\l9ht. to Kannara for further studies. 

2. &valuation of the accessions 

a. Experimental design and layout 

The accesaions were e.al.ated over three croppin, 

aea.ons (one plant crop and two ratoons). The experi.ant 

wa. laid out on 15-6-1981 with 24 entries and three replica­

tions in UD. Planting was done in pits 50 CIIl
l at a spacin9 

of 2.13 .. either way. Out of the fi ... e plants per row, two 

on either end were kept. •• border plants, thua Vivin, three 

treatment planta per plot. 

The list of the accession. of 'Pal.yankodaft' i. 

p rea en ted below: 

Acceaaioft IDca.tion District 
--------------------------~--~-------------------------------1 2 1 

-------------------------~-----~~---------------~------------

1. Manantoddy Wynad 
2. Taliparai>a cannanore 
]. Pullur I(asare<jod 
4. Mukk_ K.asar.god 
s. Ulleari Cali cut. 
6. Tamarasaeri Cali cut. 

-------------------------------------~----------------------~ 

(c.ont.d. ) 



~-------~--~~-~--~----~~~-~----------~~---~-~--~~--1 2 3 

-~~-~-------------~-~--------.-------~~---~~-------~ 
7 Morayw:' IIalappuram 
8 Mara1Jtal Trichur 
9 Tiruchirapalli Tiruch1rapalli 

10 west Payipra Brnakulam 

11 Ud\1llbannur Iduk1d. 

12 Moolamattaa ;tdUkld 

13 Kuravilangad :Kottayam 

14 Kalakatty Kottayam 

15 Karukacbal lCOttayam 

16 Tiruvalla Pathanamthi tta 
17 Konni Pathanamthitta 
18 Anoh.l QuiloD 

19 Vellayan! Trivandrum 
20 Takazhi Alleppey 

21 Kalavoor Allappey 

22 Emakulam Ernakulam 
23 EdaYarma Malappuram 

24 Hattukal Palgha'b 

--------------......-.....-- .... -_ .... _-------------.-_ .. _-_ .. .-. .... _ .. _ ... -.--

Crop management practices vere adopted as per the 

package of practice .EeCOIII'D8DC!at1ons (:KAU, 1978). urea, 
I' actallfos and muriate of potash vere applied to supply 

N, P20S and R20 at the rate of 200 I 200 • 400 g peJ' plant 
in two equal splits, tha first at tva months after planting 

and the aec:ond, after another two months. To conduct ratoon 

studies. one sucker per plant vas marlced at the peeper stage 

and retained after the shooting of the mother plant, sucJ'l 
that it was about two months old by the t1.- the harvest of 

the mother plant vaa ovar. 
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b. Observation. 

The various obser#ations recorded and the procedure 

adopted are furnished below. 

i) Growth par_eter. 

The observatioa ... re .ade on all the treat:IRent 

plants in the three replication •. 

Height of the pseudost_ 

The height. of the p.eudo.t.., measured from the 

ground level to the axil of the younoest. leaf, was expressed 

in ~. 

Girt.h of the p.eudostal 

file girth of the pseudetsteal was .easured at 20 an 

above the Iro1lll'ld level end expressed in em. 

Leaves per plant 

Pully opened, funct.ional (IlOre than 50 per cent. 

area green) leaves, present at the time of each observation, 

were COWl tee and race rded. 

J'\Inctional life of the leaYe. 

At the active vegetative growth period, one 'just 

unfurled leaf' per plant was marked and the time taken for 



it to become non-fun~ional (Ie •• than ~ area gr .. n) 

was recorded in days. 

Phylacron 
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In the ob •• n'ational plants, the • jut unfurl .. 

leave.' were tagged by paint markin, on their p.tiole •• 

After about six weeks th. • just unfurled l •• ve.· were 

marked again •• before. Ifhe n\lllt)er of le.ves unfurled 

during the time interval was recorded. from this the 

number of day. taken for producing one new leaf (Phylaeron) 

wa. COltlputed. 

Total l.ave. per plat 

The nUJl't)er of lea.es produced by the observational 

plents from plenting to shootin9 v •• recordttd. 

The following ob.ervation. were carried out on the 

third fully opened youn, •• t l.af (L •• f III) at the time of 

shooting. 

Length of the I_ina 

Length of the laadna YU •••• ured from the point of 

attachment to the tip end expre •• ed in m. 

Width of the lamina 

Width of the lamina was .... ured at the middle of 

the I_ina and exPressed in •• 



Leaf area 

Leaf area was CO.,lI"ed \I.ing the formula <liven by 

Murray (1960) in wh1ch the product of l_9th and width of 

lamina waa aultipl1ed by the facttor o.e to (Jive the area. 

The le~f area was exprea.ed in .2. 

LenCJth of the petiole 

Lenqth of the petiole was meaaured from its point 

of attacbllel1t with the pseudostan to the base of the 

laina and expre.sed 1n CII. 

Widtb of the pet10lar canal 

Width of the pet10lar canal w •• meaaured at the 

middle portion of the petiole aDd expressed in em. 

Girth 0 f the petiole 

Girth of the petiole waa .... ured at the .1ddl. 

portion of the petiole by P ... in9 a thread around tro. 

one win9 to the other. 

Dnpre •• lon. of both the 81lrfaeea of the .i<1dle 

portion of the third leaf lamina were taken u.1n9 the 

adhesive 'OUiakfix·. The carefully peeled 1 .. re.aiona 

were ex_1ned _der a eoapo'Ull4 alereac:ope. The are. of 

the llieroaeopic field v.a det.entined with the aid of a 



stage micrometer. The number of stomata wa. count~ in 

three random field., averaved and then the nUll1ber per 1IUIl
2 

worked out. 

Duration of the crop 

The nUlllber of days taken froll plant1nv to .hootinv 

and froID shootift9 to harvest were recorded. The total 

duration of tbe crop was arrived at by addinq the two. 

ii) Bunch character. 

The b\IDche. were harvested vb_ they were fully 

•• ture (fiJlver. pl_p). The following ob.ervations were 

.ade on the bUllche. harve.ted froll the t.reat.ent plants to 

9i ve tbe plot Ilean •• 

Weigbt of the bunch 

Weight of the bunch, including the portion of the 

peduncle (exposed outside the plant), vas recorded in k9 • 

• \at) er 0 f hand. per b\IDch 

'.ft1e nlillber of hands OD .ach bUlleh wa. cxnmted. 

N\1IIIber of fingers per b\Ulch 

The total nUJd:)er of finters per bunch was counted. 



LenGth of the bunch. 

Lenqth of the buncb vas measured from the point of 

origin of the first hod to that of the last hand and 

expressed in eM. 

Weight 0 f the hand 

. The hands vere removed carefully from the peduncle 

and their total veiqht recorded. This was divided by the 

number of hands to give the a.erage weight of the hand. 

Mean weight of a qreen finger 

The weight of the handa wa. divided by the nunber 

of fingers to give the mean weiGht of a green finger. 

From each bunch of the treatment plants, the second 

hand was ripened and the middle fruit in the top row was 

selected as the representative finqer (Gottreich ~ ~., 

1964) for recording the fruit characters. 

iil) Physical character. of the fruit (ripe finger) 

Length of the pedicel (.talk) 

Length of the pedicel was measured from the point 

of attachment of the fruit with the hand to the baee of the 

edible portion and expressed in em. 



Length of the edible portioR 

Len9th of the edible portion wa •• ea.ured froa the 

point of attae_ent of the pedic.l to the fruit to the 

point of attac_ent of .. ex Idle! expr ••• ed in cs. 

Length of the apex 

Length of the apex v ...... ured fro .. the tip of 

the fruit to tbe j1lJ'1ction of apex and edible portion and 

expresaed in em. 

'fotal length of the fruit 

Length of 1:11e fruit w .. computed by addin9 up 

the above three v.lue. and expre •• ed in em. 

Girth of the fruit 

Girth of the fruit w ...... ured at its .id portion 

".ing a thread and .cal. aIld expres.ed in em. 

weight of the fruit 

'lb. fruit v .. wel,hed ln a top loading balanee and 

the weight was expr ... ed in g. 

Weight of the pulp 

'the fruit vas .kiDned ad th. edible portion wu 

v.ighed ln a top loadill, b.lance and the weight va. expr .. sed 

in 9. 
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Pulp/p •• l ratio 

This value was arrived •• by diyidin9 the w.ight 

of the pulp by the weight. of t.he pe.l. 

Wei9ht of pulp 

1. • -~------~--~~~--~------
W.ight of (fruit. - pulp) 

i y) Gradin9 of fruit. 

After .tudying a laq. IllUllb.r of fni ta, the rip. 

frui ta were ~raded and d ... ified. The 9rad •• fixed a. per 

cla •• ification ar. furni.hed belOWi 

-----------------~~--------~~~~-------~-~-~-----------------

81. 
no. Charact.r 

Oradill9 

~-~-~-~---~-----~------------------

D •• irebl. 
1 ... 1 

Inter-
.ediat.e Unde.irable 
leyel level 

--------~---------~-------------------~---~------------------

i) Disposition of the 
fingers 

ii) Pre.ence of 
blotchea/sp.Ckle. 
on the skin 

iii) curvatur. 

iv) Angularity 
y) colour of the .kin 

Absent 

Straight 

RoUftd 

Brl,ht yellow 

SpreacUng 

A few 

CUrved 

.gular 

Dull or deep 
yellow 

--------------------------------------------------------------
y) Scorinq for pe.ts and c!i ...... 

Th. acce •• ion. were eval.ated for the r •• i.tance/toleranc. 

8qainst rhi&o •• weevil, .1,8toke and b .. chytop which ar •• cono­

aically llaportant to the stet.. ft. ac::or1n9 wa. aad. during 



ratoon 2. Scorin9 fqr leaf spot was made at the time of 

shooting following the scale for esti.ating the leaf spot 

in banana sU9gested by Stover (1971). From this the 

diseaee index WaS worked out by the equation suggested 

by Mc Kinney (1923). As r~.rds the bunchyt.op disease, 

the nullber of plants dead through the three year cycle 

was expressed as the percentage of the total plants after 

the harvest of the ratoon 2. The esti •• tion of rhizome 

weevil infection was also made after the harYest. The 

rhizomes were uprooted, the infected portion scooped 

out and the infection was expressed as the ratio of the 

weight of the infected tiSSUe to the total weight of the 

rhizome (B.R.S., 1982) • 

B. Nutri tional studi .. 

The studies were carried out in the accession 

'Tiruchirapalli', one of the best clones in the preliminary 

study and in which sufficient number of uniform suckers 

were available. The following experiments were carried out: 

1. Influence of split application of nutrients on the 
growth, yield and quality 

a. Experimental design and layout 

The land was cleared, ploughed and levelled. 
3 Pits 50 em were dug at a spacing of 2.13 m either way. 

The experiment wae laid out adopting the randolllieed block 
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de.ign with fifteeD .r.ataenta and three replication.. 1ft 

each plot, there were fo.r row. of plant. and each row in 

turn contained four plu... Out of the total s1Jeteea plants 

in a plot, the central four plant. coillpri.ed the taRed plants. 

All the ob.ervation. were carried Ollt in the tawed plant •• 

b • Treatment. 

Tb a •• es. the effeet of .plit application of ferti­

lizers on the "Puke of nutrients, yield, quality etc. the 

recommended d •• age (200 9 H, 200 9 P aDd 400 .. KlPl ant) w •• 

split •• follow •• 

Months froa plantin9 . 
Treatin ent 

~---------------------------------------2 4 6 8 
---------------------~------~~~~------------------------~-----

1'1 Js Js 0 0 

1'2 ~ 0 Js 0 

'1'3 Js ~ a. 0 

1'4 ~ 0 • • 
1'5 ~ a. 0 ,. 
1', 

'" 
\ a. lw 

T7 \ " 0 lw 
1'8 '" ~ • 0 

T9 Ii 0 Js 
'" 1'10 '" '" Is 0 

'I'll "- " 0 0 

'1'12 '" 
0 " 0 

1'13 " '" 
0 0 

1'14 % 0 \ 0 

1'15 \ 0 0 lw 

--------------------------------------------------------------



In the schedul., 1'1' which conformed to the 

Package of Practice ••• co .... d.tion. (KAn, 1978) in quantity 

a. well a •• plitting, •• rved a. the control. The .plit. with 

no fertilizer application in the .econd month a8 w.ll a. tho •• 

where more than a fo.rth of the reeo .. enCled dOlle was to be 

applied at the ei9hth IIOnth "ere exclud.d fro. the rest of the 

treatments. 

The nutrients nitrogen, pho.phoru. and pot.ssium were 

supplied in the fom of .-oni\ll\ sulphate (20.5" .), .uper 

phosphate (H,.o" p) and IIlU'l.ate of potash (S8.0%X) respectively. 

Irrigation w •• given at fortni9htly lntervala durin, .ummer 

and also i.mediately after the application of fertilizer. if 

the lIoil lIOi.ture lev.l "a. fOUlld to be low. Unifo", cultural 

operations and .anagemeat pr.ctice. w.re adopted durin9 the 

cropping period (KAU, 197.). 

c. Observations 

In order to •••••• the influence of split application 

of nutrient. on the 9rowth, yield ad quaIl ty, the growth 

par_etars (height and girth of p.e.de.t., number of leave., 

1 eaf area and duration of the crop), the bunch characters 

(weight of the b\Dlch, naDer of hands per bunch and number of 

fillgers per bunch) and fruit character. (len;th of the pedicel, 

apex .nd edible portion: qirth of the fruit, weight of the fruit 



and pulp, volUte of the fndt and pulp, pulp/peel ratio, total, 

reducing and non-redueiDf sugar., tot.l soluble .olid., acidity 

and sugar/acid ratio) were •• tta.ted. 

2. Influence .f .plit application of nutrients on the 

dry matter produeUon ad uptake of element. 

!'o estimate the upuke of el_enta, ~e samples were 

collected at the time of harYest from the plants of experi.eat 1. 

One plent per treatment per replication was uprooted and the 

aerial parts were 9roUPed into p.eudo.tem, lea ••• , peduncle 

and· fruit!'!. All the Ie .... produced by the plat fro. the 

tiae of plantin9 were collected, dried, weighed, finely chopped 

and composite samples draWll. '!'he leave. which bec.e non­

funetional b.fore harYe.t. were collened thea and there and at 

the time of harve.t. the l.avea that were borne by the pI eata 

were- collected. With retard to the other parts, •• ple. were 

taken after the harve.t of the bUDchea. Presh weight wa. 

recorded .eparately, rando. semples of a kaown fresh weight 

• were dried in an oven at 70 C aDd the total dry wel;ht COllputed. 

After grinding ln a mll1 with stainle •• steel blades, the 

s.plea were stored 1n polythene bottle. until ch_ieal analysis. 

'!'he __ pIe. were analysed separately for ., P, Je, Ca, Mg, at CU, 

)'e, Mn and Zn. 1'otal uptake as well as distribution of the 

el_ent. in the different parts were eo.wpllted fro. the values of 

concentration of el.eDts eo the dry weight of part. a_pled. 



3. Influence of ma~tockin9 on the translocation of 

phoaphorus-l2 

The trea.eft" .sed for the study are given below: 

'1'1 - Pseudostam inJeetion of 3~ 15 days prior to 

harvest. Only t.he bunch removed at the 1:i •• 

of harvest. 

T2 - Pseudostem injection of 32p 15 days prior to 

harvest. Ps.udostem (along with the bunch) 

C\lt off at about half the height .t the time 

of harvest. 

·52 

32_ 
'1'3 - Pseudostea injection of -. at harvest. Only 

the bW'leh r.ovacS. 

'1'. _ Pseudost. injection of 32p at har'Yest. 

Pseudoat .. (aloft9 wit.h the bunch) cut off 

at half the height. 

Usinl a 5-ml hypodermic ayrin,e, 0.5 III of 3~ solution 

(carrier-free) with an activity of 0.5 Mei w •• injected into 

the pseudosten at abO\lt. 125 CIIt above ground level (Plate 1). 

Middle portions of the third tully opened leaves includinl 

lIlidribs were collected (IAKA. 1975) troll the sucker. and 

also mother plents (in the case of '1'1 and '1'3) at fortlliqhtly 

intervals for a period of two II)nths. The leaf s_ples were 

dried in a hot air oven at 7S·C. The samples were subsequently 

cut into .. all bits for radioact.ivity determination. 



P1.~e-l. InocuJ.atlon of 3Zp in the pseudo.tam 

of the _~h.r p1 en~ 



PlatE? -1. 
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C. Analytical •• thoda 

1. Quality analysis 

Samples were taken from the pedicel end, middle portion 

and apical end of the edlble portion end these were pooled 

and macerated in a Warring blender. Triplicate estimations 

were made on each of the fruits as detailed below and the 

mean worked out. 

a. TOtal solube solid. 

TOtal soluble solids were estimated using a pocket 

refractometer end expressed in percentage. 

b. Acidity 

Ten grams of the macerated sample were mixed with 

distilled water end made upto a known volume. A known 

quantity of the filtered solution was titrated against 0.1 M 

sodium hydro_ide using phenolphthalein as the indicatOr. 

The acidity was expressed a. a percentage of the citric acid 

(A.O.A.C., 1960). 

c. Reducing sugars 

TO a known quantity of the macerated pulp, about 10 ml 

of distilled water was added. The solution, after thorough 

mixing, was clarified with neutral l.ad acetate. This was 
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de-leaded wi,h sodium oxalate and 1II8de up to a known volwae. 

Finally it wa. titrated .;a1l18t a aixture of Fehling. A and I 

solutions using .ethyl.e blue as the indicator. The content 

of the reducing su;ar was expressed in percentage (A.O.A.C., 

1960) • 

d. 1btal sugars 

Total sugars were e.timated as per the standard 

method (A.O.A.C., 19'0). COncentrated hydrochloric acid 

(5.0 ",.1) vas added t.o e known volwne of clarified solution 

and the content was kept overnight. !'he solution was then 

neutrali!!ed by adding sodi\lm hyd.roxlde and titrated 80ainst a 

mixture of Fehlings A and B solutions. The content was expresaed 

in percen'tage. 

e. Non-reducinq aWlars 

This was computed by s\1buacting the value for tbe 

reducing sugars from that of the total sugars. 

This wa. arrived at by dividing the value for the total 

sugars by that of the Utreble aCidit.y. 

2. Mutrient. analysis 

Crosa sections, 2.5 em wide, including t.he midrib, from 

the middle portion of the 3rd fully opened leaves (Hewitt, 1955) 
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of the observatiolual plants were taken, dried and powdered. 

!be powdered samples were used for chemical analysiS of 

the nutrients, vis., N, P, K, Ca, "9, S, Cu, Pe, Mn and Zn_ 

a. ,atroqen 

Hundred .. of the leaf .ample were divested with 2.0 ml 

of concentrated sulphuric acid and oxidised with hydroven 

peroxide until. clear solutioJl va. obuined. Thi. vas then 

made up to 100 ml and aD aliquot of 1.0 ml va. taken from 

this. To this ves added 1.0 m1 aodi .. hydroxide (1"") 

and 0.5 ml aod1\111\ silicate and .ade uPIto 25 ml. .e.sler'. 

reaGent (0.8 ml) wa. added to this to develop the colour 

which wa. read in a spectronic 20 .pectrophotometer at 

410 nm (A.O.A.C., 1960). 

b. Other nutrient elements 

!'or the estimation of the other el_ent., the .-.ple. 

were dive.ted with 15 _1 of a 1 I 1 adxture of nitric acid 

and perchloric acid. When the quentit.y va. reduced to 2 - 3 m1, 

it was cool ed end made up to 100 ml. Aliquots from the 

diGest were taken and estimation. of' the various nutrients 

were made .s tollows. 

i) Phosphorus 

1'en III of the aliquot Va. take. to which va. added 

S.O III of _arton I. reagent. Thi. wa. made up to 25 JIll. and 
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read .t 470 lUI in a Spectronic 20 .pectrophotometer (Jackaon, 

1958) • 

ii) Pot ••• twa 

one .1 of the aliquot wa. taken dd .ade up to the 

required volume, dependin, upon the probable concentration of 

the el_ent, and read ill a fl.e photo.eter (Jackson, 1958). 

iii) Sulphur 

To an .liquot of the enract, bari. ehloride and 9U11 

aea.ia were added and •• de up to the required .oluae depending 

upon the probable concentration of the element and the reading 

wa. taken within 20 to 30 .iDutes at 490 nm in a Spectronic 20 

spectrophoto.eter. 

i v) CalciWII and .ape.iua . 

Prom the extract, an aliquot. was taken and 8tronti~ 

chloride wa. added .0 as to give a Sr concentration of 1000 ppm 

in the final solution. Stronti_ w •• used as a releasing agent.~ 

It wa •• ade up to the required wha. depending upon the probable 

concentration of the _l __ t and aftalysed using an atomic 

absorption .pectrophotometer. 

v) Copper, iron, mangane.e eIld zinc 

The dige.t w.s analysed for copper, iron,rnaJ1gaftese and 

zinc usinG an a~ic absorption .pect.rophotometer. 
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3. Radloassay 

The radloacUvity of the leaf s.-ples was de'teI1Rined 

as follows. One gram 'of leaf s.-ple was digested in a 

conical flask on a hot plate using 15 .1 of 1 I 1 nitric-

perchloric acid mixture until the digest became clear and 

the vol ume of the contents was reduced to 2 - 3 mI. The 

digest was then transferred into 20 ml scintillation countinl 

vial. The conical fluk vas vashed two to three times with 

about five ml of distilled vater each time. Finally, the 

vol\Ulle of the vial vas Made upto 20 1R1 by visual comparison 

with the 20 IIll water level in pother vial. The vials were 

kept undisturbed for four hours for settling of the silica 

and then the radioactivity was determined in 11 liquid 

scintillation syst .. (LKI .allec Oy, Finland) employing 

Cerenkov technique (Wahid ~ ~., 1985). 

D. Statistical methods 

The data generated ill the stUdies were subjectE'41 to 

statistical analysis. ~e analysis of varience technique 

for Randomised Block Design was employed to test the accessions. 

The extent of association among characters was measured by 

correlation coefficients. Path coefficient analysis vas used 

for est~ating the direct aDd indirect effects of various 

characters on yield. A selection index was worked out using 

diBcri_inent function technique. D2 analysis was carried out to 
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calculate the genetie distance among the accessions. 

The contribution of characters towards diyergence was also 

worked out. The details of the statistical analysis 

followed in the studies are as follows I 

1. Analysis of variance 

The model ut.ilised in the analysis of t.his Cleriqn i. 

Yij • Y + b i + tj + eij 

1 • 1 .•••••• 3 

j • 1 •••••• 24 

Where Yij • Performance of jth genotype in the ith block 

-y • General aeans 

b i • True effeet of ith block 

t.j • True effect of jth genotype 

and eij • rendoa error associat.ed with the jth 

treatlllen t in the ith block. 

2. Estimation of yari8bility 

Estimates of variance components were obtained by 

using the formula s .. gated by Burton (1952). '!'he formulae 

used in the estimation of genotypic, phenot.ypic and environ-

mental variances are 9iven belowl 

a. Phenotypic variance (Vp) s (Vg) + (Ve) 

Where (vg) • Genotypic variance 

(Va) - Bnvironment.al Variance 



b. Genotypic variance (VI') • MSa - M' 
r 

Where MSa • Accession mean square 

MS. • Environmental aean square 

r • Ruaber of replicat10na 

c. Environ.ental variance (V.) • MSe 

d. Environmental coefficient of variation 

(BCV) • JIVe) x 100 

X 

e. Genotypic coefficient of Yariation 

( GCV) • 11Va) x 100 

X 

f. Phenotypic coefficient of variation 

(PCV) • J{vP) x 100 

X 

3. Estimation of heritability 

The fonNl.a sU9ge.ted by BurtoD and Devane (1953) 

was Qed to e.U.ate the heritability in the broad .eD.e. 

fte expected genetic advance (GA) of the ."ailable 

gerJllplasm was measured by v81Dg the fOIWula suggested by 
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Lush (1949) and Johnson .IS .Il. ( 1955a) 

GA 
2 -b. i.ap 

.. ere - 2.06 

6p • (Vp)Js 

S. Istimation of expecte4 venetie ga1n 

The expected genetlc advance expr •••• d ae p.rcentag. 

of •• an le the expected genetic galn. 

i •• Ixp.cted 9en.tic 9ain (00) • GA ~ 190 
X 

6. .ettaation of correlation. 

Phenotypic and qenotypic 'oovariances were worked out 

in the same way as variances were calculated. The different 

covariance eet~etes were calculated by the method sU9geeted 

by Pisber (1954). Phenotypic and genotypic correlation 

co.fficient • ..ong the varioue characters were worked out 

in all possible combinations accordin9 to the formula 

suggested by Johnson ~~. (1955b). 

7. Path coefficient analysi. 

The characters which exhibited strODg correlation 

(r)o.70) with yield were considerea for the path coefficient 



analysis. The principle. and techniques suggested by 

wright (1921), L1 (1955) and DllVey end 1.». (1959) for cause 

and effect system were adopted for the analysis. 

8. Bstimation of selection indices 

'the selection inai ... were obtained by discrfJalnant 

function .. alysis. The ... penent characters used were 

selected ba.ed on tbe relatiYe ... nitude of direct effects 
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on yield per plant. The .ethod suwested by Robinson.!! .Al. 

(1951) was used for constructin9 selection indices. The 

relative efficiency of selection throuVh di8erfJainant function 

over straight selection was calculated as sU9gested by Paroda 

and Joshi (1970). 

9. D2 analysis 

The overall significance of the differences among the 

different accession. with regard to the .ean value of the 

.elected eharaeters w •• tested using Wilk's Lamda criterion 

(Wilk., 1932). Since the .alue was siqnificant, further 

analysi. to estilnate the ,enetic distance (D2 of Mahalenobis) 

aMOng the 24 acces8ions was done (Mahalanobi., 19361 Reo, 

1952, Singh and Choudhary, 1979). COnsidering 24 acees.ion., 

two at a time, 276 (24CZ) squares of differences (D2 value.) 

were obtained. '!'he D2 value. for each combination were ranked 

in the de.cending order of .a,nitude. After arranging the D2 

.alues in this .anner, a .ethod sugge.ted by ~cher (Rao, 1952) 



wae used for cluster foraation. 

10. Contribution of characters towards divergence 

The contribution of characters towards diver"eIlce 

was .stimated followin9 the .ethod SU9ge.ted by Singh and 

Choudhary (1979). A ~ification of this .ethod (Unnithan, 

1985) Was also tried, 1ft vbieb, 1nsteed of considering the 

number of times a character had secured first rank, the 

actual contribu.tion of .ach character towards D2 was 

considered. 
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• .sULTS 

Studies were conduct.ed at the Banena Research 

Station, Kannara, Trichur durin; 1981-84 to assess the 

intraclonal variations in the accessions of Mus. (AAB 

Group) 'Palayenkodan' MaOe from dlfferent growing areas. 

Nutritional studies were conducted ln one of the 

aeees8ions. The results generated in the studies are 

presented in this chapter under two major heads, intra­

clonal variation studies end nutritlonal studies. 

A. Intraclonal variatioD studies 

1·. Survey and collectioft 

A sur.ey was conduct.ed covering 24 locations inside 

and outside Kerala. Part.iculars of the accession. are 

gl yen in Teble 2. Further works to study the variation. 

vere carried out on these ace.salons. 

2. Evaluation of the acc.ssions 

a. Growth par ... tera 

i) Height of the plaDta 

Data on the mean height of the plants from the 4th 

to lOth months after planting in the plant crop and fro. 

4th to 7th months after planting in ratoon 1 are presented 

1n Tables 3 and 4 respectively. 



Table 3. Helvht of the planta be lonvlng to the accesslons at 
dlfferent eta.e. of growth (plant crop) 

----~------------------------~--~----------------------------------MeaD heivht of plants (em) 
Acces­
slon -----~---------------~--------------------------------------

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

4th 
JIlOnth 

124.56 

119.50 

106 .89 

122.22 

117.11 

125.17 

126 .17 

138.44 

121.73 

138.11 

131.33 

127.44 

114.78 

129.56 

91.39 

114.00 

13'],56 

120.22 

125.78 

122.45 

137.33 

136.83 

88.39 

111.78 

5th 
JRonth 

148.00 

142.87 

136.45 

14g .34 

140.00 

145.51 

146.39 

162.33 

144.22 

164.00 

148.17 

100.01 

1313.28 

149.11 

119.22 

141.23 

164.33 

152.67 

145.56 

137.44 

155.'39 

176.94 

109.95 

130.33 

160.33 

169.72 

149.10 

162.56 

lSO.89 

166.4) 

161.78 

192.14 

155.33 

193.67 

167.55 

168.33 

149.39 

172.22 

130.00 

157.22 

178.45 

165.11 

172.94 

162.33 

179.67 

197.89 

120.39 

149.89 

7th 
.,onth 

191.00 

190.28 

173.30 

181.78 

169.94 

196.67 

181.78 

210.27 

185.11 

209.45 

186 .45 

181.07 

173.39 

202.33 

151.61 

171.55 

197.11 

179.00 

201.83 

179.45 

195.89 

217.11 

137.61 

166.28 

8th 
month 

198 .• 78 

199.44 

183.50 

193.45 

179.39 

212.11 

191.67 

21b .33 

193.22 

217.78 

196.94 

19C .11 

179.00 

216.11 

165.11 

196.76 

205.22 

192.22 

213.45 

186.06 

225.33 

226.33 

144.61 

181.33 

9th 
month 

216.90 

213.78 

196.50 

208.33 

189.89 

218.89 

206 .89 

230.00 

210.11 

230.89 

214.33 

199.17 

192.45 

223.33 

184 .11 

1:)6.44 

214.78 

206.56 

222.00 

196.22 

234.44 

233.00 

156.56 

198.78 

10th 
month 

238.89 

231.50 

220.22 

233.89 

222.61 

239.28 

237.33 

245.00 

232.78 

249.11 

240.83 

223.11 

217.72 

242.22 

214.67 

21~ .33 

232.22 

234.89 

240.78 

217.33 

253.56 

255.44 

190.45 

227.72 

-------------------------------------------------------------------
CD (5") NS 

SEm .± 11.56 

NS 

11.12 

32.00 

11.24 

31.39 

11.03 

30.07 

10.56 

29.07 

10.21 

25.62 

9.00 

~------------------------------------------------------------------
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Table 4. Height of t.h. plents belonging to the 
aec •• sion. at different stages of 9rowth 
(ratoon 1) 

------------------~~----------------------------------Mean he19ht of plenta ( em) 

Acce •• lon -------------~--~------------------4th Sth 6th 7th 
180 nth month .onth month 

-----------------------~------------------------------

1 188.17 214.83 235.00 253.00 

2 177.28 191.61 214.00 237.89 

3 168.11 196.06 223.44 257.39 

4 169.33 185.67 211.00 242.56 

5 170.50 190.89 211.65 237.11 

6 198.33 203.00 230.50 256.33 

7 162.33 171.89 190.67 227.45 

8 189.89 208.89 239.22 269.00 

9 157.06 198.05 223.67 253.89 

10 170.13 189.00 212.22 245.00 

11 187.78 201.89 228.34 256 .11 

12 158.72 175.50 196.94 227.7-2 

13 175.11 191.00 215.89 243.22 

14 174.50 191.72 219.94 249.55 

15 180.00 194.83 221.69 252.22 

16 198.05 210.83 232.72 261.83 

17 187.44 205.89 230.44 258.78 

18 198.11 216.89 245.89 273.56 

19 182.78 192.11 231.67 260.11 

20 164.44 182.22 211.11 245.11 

21 177.33 191.44 217.22 254.78 

22 190.00 206 .67 229.56 260.45 

23 194.17 208.28 241.83 271.44 

24 220.44 238.11 261.83 285.46 

------------------------------------------------------
CD ( 5%) 33.61 30.53 32.00 29.01 

SEm .± 11.74 10.72 11.24 10.19 

------------------------------------------------------



III the plaDt crop, during the 4th and 5th months 

of growth, the differences due to the accessions were not 

statistically sl;nificaat. Thereafter si9Dificant 

differences were abU,iDed in the helght of the plants. 

The plants of the accesslon 22 (Bmakulam) were the 

tallest in the months 6th, 7th, 8th and loth. In the 

9th month, the accesslon 21 (Kalavoor) had the tallest 

plants, closely followed by 22 (arnakulam). The plants 

of the accesslon 23 (Ed."anna) recorded the minimum height 

in all the months. 

The differences were 81tn1flcant 1n ratoon 1 in 
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all the months. The accession 24 (Nattukal) was the 

tallest in all the cases, followed by the accession 18 

(Anohal). The least height wae recorded by the accession 9 

(Tiruchirapalli) in the 4th .on'th and by the accession 7 

(Morayur) in the subsequent .,nths under report. 

ii) Girth of the ps.uetosten 

Data on the meall ;irth of the pseudostem from 4th 

to loth months after planting in the plant crop and from 

4th to 7th IROnths after planting in ratoon 1 are presented 

in Tables 5 aDd 6 respectively. 

In the plant crop the differences due to the accessions 

were significant in the months from the 5th to loth. In the 
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Table 5. ai rth of the plaat. b eloDging to the acce. a ions 
different ata9 •• of growth (plant crop) 

at 

-------------------------------------------------------------------.. ean girth of plants (an) 
Acces- --------------~--~----~~-----------~-------~~--------------a ion 4th 5th 6th 7th 8th 9th loth 

month month IIIOnth IDOnth month month month 

--------------------------------~----------------------------------

1 33.45 42.22 45.67 51.28 53.33 55.67 59.67 

2 31.83 39.86 46.77 SO.94 53.67 57.33 61.28 

3 30.44 36.86 40.97 46.78 SO.so 53.44 56 .61 

4 32.66 39.94 44.22 48.78 51.94 55.22 59.22 

5 31.61 36 .78 40.61 45.56 47.78 50.78 53.56 

6 34.17 44.33 48.00 53.56 56 .44 58.61 62.78 

7 31.44 40.47 43.28 48.28 52.67 54.50 59.39 

8 37.44 45.03 49.39 53.11 55.67 57.89 59.67 

9 31.33 39.44 43.67 49.67 52.77 55.89 60.11 

10 37.55 42.44 47.61 52.33 54 .67 56.00 59.11 

11 32.22 41.61 45.34 50.78 54 .89 58.06 62.05 

12 35.11 41.08 46.42 SO.OO 51.11 53.67 56 .17 

13 33.00 40.19 44.17 47.11 SO.oo 53.22 55.78 

14 37.67 46.95 49.78 55.83 58.17 60.72 63.00 

15 26.83 31.58 35.83 43.17 46.28 49.56 57.00 

16 31.11 39.)9 42.78 47.56 49.22 52.00 55.89 

17 35.22 44.33 47.72 54 .11 55.95 58.44 62.89 

19 30.89 40.84 44.42 49.22 53.67 58.44 62.56 

19 36.67 45.14 49.61 54 .72 59.22 62.44 64.33 

20 33.11 40.33 42.75 47.11 49.56 51.67 54 .67 

21 35.50 45.53 SO.OO 57.78 59.33 61.72 64.78 

22 41.61 48.39 52.89 55.89 57.67 60.06 62.89 

23 26 .67 31.25 34.33 38.33 41.00 43.79 48.67 

24 33.55 37. S5 42.22 49.56 52.67 54 .44 57.67 

-------------------------------------------------------------------
CD (5") NS 8.29 8.57 7.98 7.95 7.67 6.63 

8Em .± 2.73 2.Sn 3.01 2.80 2.79 2.69 2.33 

--------~------------------------------------------------------~---
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Table 6. Girth of the plants belonging 'to the 
acce.81ons at different at .. ea of 
growth (ratoon 1) 

---------------------~------------------------------Mean firth of planta (~) 
Accesslon -----------------------------------4th 5th 6th3 7th 

month IllOnth month Month 

-----------------------~--~-------------------------

1 so. 56 53.94 56 .78 60.61 

2 47.44 51.72 55.11 59.39 

3 48.78 54 .17 57.12 62.56 

4 44.67 48.22 51.78 58.33 

5 -46.72 52.28 53.61 60.28 

6 55.33 59.56 61.50 63.17 

7 42.28 47.78 56 .61 60.33 

8 SO.44 56 .33 58.22 62.79 

9 49.83 53.94 58.28 62.18 

10 46.00 50.11 54 .22 59.67 

11 49.44 54 .67 57.22 62.11 

12 42.33 47.39 49.39 54 .44 

13 48.11 52.00 53.67 59.44 

14 46.56 52.17 55.89 61.11 

15 47.33 52.94 57.00 60.72 

16 53.17 58.-,8 61.89 68.06 

17 SO.78 56 .11 58.00 62.89 

19 54 .00 60.56 63.78 69.22 

19 49.44 53.94 59.67 63.33 

20 4·1.33 49.06 52.50 62.00 

21 48.67 52.67 55.33 62.33 

22 52.44 56.22 58.33 61.00 

23 45.06 54.00 61.72 66.94 

24 60.83 65.45 69.55 74.11 

----------------------------------------------------
CD ( 5%) NS NS 8.26 7.86 

SQn + :3.50 3.32 2.90 2.76 

--------------------------------------~-------------



.onths 7th, 8th and lOth, the accesslon 21 (Kalavoor) 

emerged first. In the 6th od 9th lIonths lt was second 

to the accesslons 22 (KrnBkulam) and 19 (Vellayanl) 

respectively. In the 5th .onth, the acces.ion 22 

(Ernakulam) led the other accessions followed by the 

accessions 14 (Kalaketty) and 21 (Kalavoor). In all the 

months accession 23 (EdaveDna) recorded the lIinimum value. 

Though the differences were not significant durlng 

the early stages in the ratoon 1, in the 6th and 7th months 

there were sicp'llflcant differences. During these months, 

the accession 24 (Nattukal) had the max~um glrth, followed 

by the ecc.sslon 18 (ADchal) • The accession 12 (Moolamattom) 

exh1bited the least 9irth in both the months. 

ili) Number of functional l.aves 

Deta on the lIlean n~er of functional leaves from 

4th to loth months after planting in the plant crop and 

froll 4th to 7th month. after plant.in9 in ratoon 1 are 

presented in Tables 7 and 8 respectively. 

It. may be seen that in the plant crop the differences 

due to the accessions were significant ln the 4th, 8th and 

9t.h month. only. In the 4th .ont.h, the accesslon 14 (Kalaketty) 

was superior to others. The acc:uslon 19 (Vellayani) elfterqed 

flrst both ln the 8th and 9th months. In the 4th month, 

acc.s.ion 23 (Sdavanna) recorded the mlnimum value. In the 

8th and 9th .anths, the aec .. slon 20 (Takazhl) had the 
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Tab Ie 7. Number of £URctl0.al leav.. of the plant. 
belonging to th e ac:c:e. siolls et different 
.taqes of growth (plllJ'lt crop) 

--------------------------------~-----------------------------
Mean • .eer of f\JJlctional leave. 

Acce8- --------~--~----~~~~~-----------------~----~----~--
8ion 4th 5th 6th 7th 8th 9t,b lOth 

month JROntb .,ath month month month aonth 

-----~----------------~----~----------------------------------

1 7.89 7.67 7.56 7.39 7.56 8.89 11.45 

2 6.78 7.61 7.39 7.60 7.44 9.11 11.39 

3 7.39 7.39 7.33 7.83 8.33 8.83 11.11 

4 7.22 7.66 7.89 7.56 7.89 9.00 11.28 

5 7.28 7.56 6.83 6.61 7.11 8.56 11.06 

6 7.33 7.83 1.72 7.72 7.44 8.78 11.17 

7 7.72 7.44 7.00 7.3~ 7.39 9.67 11.83 

8 7.00 7.78 1.50 7.50 7.44 8.89 11.00 

9 7.22 7.56 7.22 7.33 7.56 8.77 11.67 

10 7.22 7.89 6.89 7.00 b .56 8.00 10.33 

11 7.95 7.44 6.78 6.78 7.00 8.11 10.50 

12 6.83 7.67 6.67 6.11 6.27 7.22 9.67 

13 6.72 6.83 6.89 6.61 6.67 7.89 9.94 

14 8.22 8.00 7.33 7.50 7.17 8.27 10.11 

15 6.72 () .61 6.11 6.50 6.67 7.67 10.83 

16 7.11 7.00 6.89 6.89 () .56 7.55 9.55 

17 8.00 8.44 7.67 6.78 1.44 8.45 9.89 

18 7.67 7.89 6.67 6.78 7.55 7.89 10.67 

19 8.00 8.44 7.89 7.06 9.45 9.44 10.89 
20 7.00 7.11 6.77 6.79 6.11 7.00 9.11 
21 8.00 9.28 7.55 7.56 6.78 8.67 11.44 
22 7.39 8.11 7.88 7.11 6.89 8.33 10.55 
23 5.28 8.39 6.50 6.22 7.44 7.72 10.11 
24- 7.00 8.11 7.67 7.8l 7.39 8.72 10.67 

--------------------------------------------------------------
CD (5") 1.12 N5 N5 N5 0.90 1.20 N5 

Sila .± 1.25 0.53 0.39 0.39 0.32 0.42 0.60 

----------------------------~-~~------------------------------
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'rable 8. .Wllber of fUllct10nal leaves of the plent. 
belonging to the accessions at different. 
sta, •• of 9J:Owth (ratoon 1) 

---~-------~--~--------------~-----~-----------~----"ean Ilwnber of functional leaves 
Accession 

------~-----------------------------4th 5th 6th 7th 
month Month month month 

---------------------~------------------------------

1 7.55 8.18 8.11 10.78 

2 7.56 8.39 8.56 10.50 

3 7.83 8.06 8.39 10.78 

4 7.11 8.11 8.56 10.78 

5 7.17 8.22 8.22 9.83 

6 7.56 8.06 8.67 10.83 

7 0.83 7.17 7.83 10.00 

8 7.67 8.33 8.44 10.56 

9 7.11 8.11 8.72 10.67 

10 7.34 7.44 8.33 9.78 

11 7.22 8.22 8.33 10.22 

12 6.:U 6.94 7.56 9.61 

13 6.22 7.00 7.78 9.78 

14 7.28 8.00 8.33 10.33 

15 7.56 8.00 8.28 10.06 

16 7.56 a.oo 8.44 10.22 

17 7.33 8.67 C).co 11.33 

18 7.78 e.67 9.00 10.56 

19 7.44 8.11 8.S9 11.00 

20 6.67 7.50 7.61 9.61 

21 7.33 8.11 8.22 10.11 

22 7.50 7.39 7.83 9.89 

23 7.72 8.33 8.78 10.78 

24 7.94 8.78 9.06 11.00 

----------------------------------------------------
CD ( 5") N& 1.04 )IS liS 

.Em .± 0.33 1.16 0.36 0.42 

--------------------------------~--------------~--~~ 



lea.t value. 

In the ratoon 1 the differences were siqn1f1cant 

only 1n the 5th month. The acce.s1ons 1 (Menantoddy) and 

24 (Mattuka1) recorded the .aximum n\1Dlber of leayes during 

this IIlOnth. The lea8t value waa recorded by the acces.1oft 

iV) Plant characters at shooting 

Data on the he1ght of the plants, girth of the 

pseudostem, number of functional leaves and the area of 

3rd leaf, taken et the t1,.,e of sboot1nO in the plant crop, 

ratoon 1 and ratoon 2, are presented in Tables 9, 10 and 

11 respect1vely. 
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In the plant crop the accea.ions differed 810n1f1cently 

1n the g1rth of the pseudosta. and the area of 3rd leaf. 

'l1le accesa10n 21 (Kalavoor) reeorded the .ax1m1all girth 

(67.56 em) and the accession 3 (Pullur), the .1nimum 

(59.33 an). As revards the area of 3rd leaf, the access10n 

15 (Karukachal) had the .ex~ .. area (1.46 .2), followed by 

(1.35 .2) in the accession 18 (Anchal). The eccess10n 22 

(Emekul.> had the l ... t leaf ere. (1.01 .2). 

The differences with reQard to the girth of the 

pseudostam end the area of 3rd leaf were 819D1f1ce.nt in 

ratoon 1. All revards the girth, the access10n 24 (Mattukal) 
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Table 9. Character. of the plants belonglng to the 
aeee.al0.a at .Motlng (plant crop) 

----------------------~--~-----------------------------Mean 
Mean area 

Acces8ion nUlliber of 
Mean Ked of f\1n- third 
height. g1rth et10nal leaf 

(em) ( CII) lea"e8 (Jft2) 

-------------------------------------------------------
1 266.00 63.95 14.89 1.24 

2 276.33 63.22 12.28 1.19 

3 267.83 59.33 14.44 1.12 

4 281.44 62.00 15.52 1,19 

5 279.06 59.39 15.00 1.18 

6 297.17 66.83 14.33 1.33 

7. 305.77 64.94 13.83 1.34 

8 268.95 63.33 14.17 1.15 

9 272.90 62.44- 15.22 1.12 

10 282.33 62.89 11.11 1.14 

11 283.72 65.00 14.78 1.26 

12 274.83 61.67 14.00 1.10 

13 269.00 60.17 12.83 1.29 

14 280.00 66.83 13.00 1.17 

15 299.17 64.00 14.67 1.46 

16 284 .94 61.71 12.94 1.22 

17 294.l3 64.22 14.00 1.08 

18 295.33 65.22 15.89 1.35 

19 277.56 66.6.1 11.22 1.32 

20 276.12 61.00 13.39 1.21 

21 283.89 67.56 11.33 1.30 

22 271.72 65.05 12.67 1.01 

23 284 .33 62.13 13.33 1.23 

24 289.22 65.11 14.56 1.19 

-------------------------------------------------------
CD( 5") NS 4.63 NS 0.17 

SEal .± 11.52 1.62 1.21 0.06 

-------------------------------------------------------



Table 10. Charac~era of the plants belonging to the 
acceaaiofta a~ ahooting (ratoon 1) 

Acceaaion Mean 
h.i,h~ 
(em) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

304.22 

284.28 

311.33 

295.33 

302.00 

318.17 

285.61 

305.00 

209.00 

'309.89 

294.50 

296.17 

309.33 

308.00 

296.78 

311.00 

285.67 

306.00 

302.72 

273.33 

295.33 

282.44 

306.50 

323.89 

MeUl 
girth 
(em) 

66.89 

66.17 

68.33 

64.00 

69.83 

69.00 

62.11 

64.33 

65.17 

66.33 

64.83 

61.50 

70.50 

65.50 

66.33 

75.17 

65.00 

72.61 

68.61 

64.50 

68.89 

65.06 

69.83 

76.22 

Mean 
number 
of fun­
ctional 
leav •• 

14.56 

13.89 

14.28 

14.83 

13.67 

15.00 

13.89 

14.11 

14.50 

13.78 

12.67 

14.33 

13.67 

14.17 

12.89 

13.33 

14.89 

14.22 

14.39 

12.67 

14.78 

12.50 

13.50 

13.33 

Mean 
area 
of 
third 
leaf 
(m 2) 

1.34 

1.21 

1.27 

1.09 

1.25 

1.23 

1.23 

1.22 

1.05 

1.04 

1.11 

1.10 

1.23 

1.29 

1.26 

1.39 

1.14 

1.35 

1.29 

1.15 

1.30 

1.07 

1.34 

1.37 

-----------------------------------------------------
CD(5%) 

SEal .± 
NS 

11.27 

5.79 

2.03 

NS 

0 .• 58 

0.22 

0.10 

-----------------------------------~-----------------



Table 11. charae~er. of the pluta belonqlno to the 
accession. at shooting (ratoon 2) 

-------------------------------------------------~---

Accession Mean 
height 
(em) 

Meall 
91rth 
(em) 

Mean 
number 
of fun­
ctional 
leave. 

Mean 
area 
of 
third 

t:!f 
------------------------~----------------------------

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

319.67 

286.50 

279.72 

303.83 

299.50 

313.33 

327.00 

301.00 

296.33 

309.33 

312.83 

310.67 

319.50 

320.00 

306 .00 

325.33 

287.83 

300.17 

317.33 

303.83 

324.00 

283.00 

304.00 

313.83 

68.00 

70.70 

71.93 

71.77 

70.60 

73.10 

67.77 

70.60 

69.07 

69.60 

70.77 

74.53 

72.10 

68.77 

70.80 

71.60 

67.13 

71.93 

69.37 

68.00 

67.90 

69.67 

67.53 

71.20 

13.33 

13.17 

12.00 

12:67 

11.33 

10.50 

12.67 

12.00 

12.17 

10.50 

10.17 

11.17 

11.67 

11.67 

11.67 

11.00 

10.83 

11.00 

11.00 

11.33 

11.67 

11.67 

11.67 

12.00 

1.44 

1.24 

1.11 

1.11 

1.26 

1.36 

1.75 

1.29 

1.28 

1.26 

1.21 

1.23 

1.40 

1.45 

1.34 

1.43 

1.02 

1.39 

1; 56 

1.14 

1.56 

1.28 

1.26 

1.46 

-----------------------------------------------------
CD( 5%) 

SEIa .± 
liS 

38.30 

liS 

2.20 

NS 

0.67 

0.2? 

0.09 

-------------------------~---------------------------
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recorded the .axi_ •• alue (76.22 est). '!'be girth va. 

61.50 em in the acee •• ion 12 ('Mool.attom·), which vas 

the mini ... value. Leaf area va •• aximu. (1.39 .2) in 

the acces.ion 16 (Tiru.alla) and minimum (1.04 .2) in the 

acce.sion 10 (W.st Payipra). 

In ratoon 2, the differ_e •• in the area of lrd 

leaf alone va. found to be .tatist.ically significant. The 

accession 7 (Moray\lr) reClOrded the J118X!m\2lll leaf area of 

1.75 m2• This was followed by the accessions 19 (Vellayani) 

and 21 (Kala¥Oor) vith the leaf area of 1.56 m2 each. The 

accession 17 (Konni) had the lea.t leaf area (1.02 .2). 

v) Duration of the crop 

Data relating to the .ean duration of the crop from 

planting to shooting, from shooting to harvest and f~ 

planting to harYest in the plant crop, ratoon 1 and ratoon 2 

are furnished in ToBble. 12, 13 and 14 respectively (ri,. 2). 

Differences due to the accessions were not stati8-

tically significant in the plant crop. 

In ratoon 1 the differences vere statistically 

sipif tcant only in the duration from starting to shooting. 

Accession 15 (Karllkachal) recorded the .ax~ua duration 

(302.67 days) whereas th~ accession 22 <Ernakulam) had the 

mini ... duration (249.44 days). 



Table 12. Duration of ~e plants belong1nCJ to the 
ace •• 8ioD. (plant crop) 

77 

-----------------------~--~~----------------------------Duretion, days 

Acc.ssion -------------------------------------------Planting to Shooting to Planting to 
ahootinCJ harvest harvest 

--------------------------------------------------------
I 3.0.17 79.78 419.95 

2 3.7.78 80 •• 4 428.22 

3 351.28 78.78 .30.06 

• 352.28 78.55 .30.83 

5 300.67 80 •• 4 .46.11 

6 346.50 82.17 428.67 

7 3.4.89 89.11 434.00 

8 368.00 S4 .28 452.28 

9 3.7.63 87.11 434.94 

10 365.61 78.11 4.3.72 

11 357.17 85.11 •• 2.28 

12 336.67 84.00 420.67 

13 371.9. 83.27 455.21 

1. 344.50 77.67 422.17 

15 377.50 82.89 460.39 

16 373.83 75.67 •• 9.50 

17 363.33 79.67 443.00 

18 368.22 79.05 447.27 

19 336.61 73.67 410.28 

20 364.78 81.11 445.89 

21 358.45 75.00 433.45 

22 328.61 83.95 412.56 

23 373.67 78.28 451.95 

24 349.78 87.33 437.11 

---""' ... -~--------------------------------------.-----------
CD( 5") NS NS NS 

SElrt .:t 13.82 3.13 14.52 

--------------------------------------------------------



Table 13. Duration of the plaD~s belonging to the 
acc.ssioDs (ratoon 1) 

----------------------------------~----------------~--Duration, days 

Access10n ------------------------------------~----~ S tartin, b) Shooting to Starting to 
.hoot1n9 harvest harYest* 

------~-----------~----~---~--------------------------
1 285.78 85.50 371.67 

2 257.50 81.50 332.25 

3 277.44 83.25 362.92 

4 281.50 83.25 366.50 

5 289. SO 80.00 358.25 

6 2ei4.67 82.00 345.50 

7 301.44 82.75 392.25 

8 255.67 8,(.00 333.17 

9 282.50 79.50 356.25 

10 298.39 81.25 370.84 

11 283.33 84.50 361.25 

12 276.33 79.50 354.25 

13 277.67 81.50 359.50 

14 278.00 85.50 366.00 

15 302.67 83.25 392.75 

16 288.83 83.50 361.75 

17 257.44 77.SC 326.50 

18 266.50 eo.OO 347.75 

19 285.06 81.25 379.83 

20 293.00 78.50 376.25 

21 279.33 80.50 359.50 

22 249.44 84.00 330.67 

23 256.00 81.50 3,(' .00 

24 270.22 80.50 358.67 

--_._--------------------------------------------------
CD (5%) 30.02 liS liS 

SEIII .t 10.55 2.93 14.40 

------------------------------------------------------
*The data presented 1n this column is not a SWR of 

those in the preceedin9 t1llO C01URl8 s1nce the number 
of rep11cat1ons maintained for the study have been 
reduced froll thr.. to two due to wind dam.98 after 
flowering 

78 
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Table 14. DuratioD of t.he plants belonging to the 
acc ••• io •• (ratooD 2) 

-----------------~--~---------------------------------Duration, days 

Acce.sion --~---------------------------------------Starttlll to Shooting to S~at"t1n9 to 
shootinl harvest harvest 

---------------------~--------------------------------
1 257.00 88.33 345.33 

2 219.83 85.50 305.33 

3 276.83 84.67 361. SO 

4 247.17 83.67 330.83 

5 287.33 87.17 374.50 

6 258.33 85.67 3.4.00 

7 282.00 87.33 369.33 

8 264.50 87.33 351.83 

9 282.67 87.33 370.00 

10 290.33 88.17 378.50 

11 273.50 86 .83 360.33 

12 287.00 89.50 376.50 

13 294.83 92.17 387 .00 

14 2'17.33 89.33 346.67 

15 259.67 86 .57 346.33 

16 254.50 89.67 344.17 

17 276.33 84.77 361.10 

18 265.17 85.00 350.17 

19 288.67 88.00 376.67 

20 286.50 84.33 370.33 

21 264.67 85.67 350.83 

22 271.00 89.67 360.67 

23 269.67 91.00 360.67 

24 261.23 88.33 349.57 

------------------------------~-----------------------
CD (5%) NS NS liS 

SEm .! 15.01 2.62 14.99 
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In ratoon 2 the d1fferences observed 1n the 

plants belong1D9 to the aceess10ns 1n respect of the 

above characters were Dot statist1cally significant. 

b. Leaf characters 

·80 

Data per.taining to characters ot leaf, namely, 

phylacron, life ot a leaf, tot.l nu.ber of leaves 

produced by the plat,le.t rat10 and the sto.atal dens1 ty 

in the upper and lower surface. of the leaf are fu.m1shed 

in 'fable 15. 

The differences were statistically .19nificant with 

regard to the phylacron, total nUllber of leave. and the 

stomatal density in the upper .urface of the leaf. 

Phylacron was the max~ (17.20 day.) in access10n 12 

(Moolamattom) and the miaimua 1n accession 19 (12.23 days). 

As regards the total nlllllber of leaves prodUced, the 

acce.slon 3 (pullur) and 6 (T .. ar.sseri) recorded the 

maxiftlum number (31.83 each). The .tn1_ .. nUllber (17.50) 

was recorded by the .c .... ion 22 (amak\11.). The den.ity 

of stomata in the upper .urface of the le.f w.s the highe.t 

(181.21 per .. 2) in the .ccession • (Adukkam) and the 

lowest (95.37 per m.2) in the aca ... ion 14 (Kalak.tty). 

c. Petiol e charaeters 

Dat. relating to the l .. _h of the petiole, girth 
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Tabl. 15. L.ef c:baracter. of t.he plan't. belon91ng to the 
acc ••• lons 

------------------------------~--~----------------------------
Mean stomatal 

Mean Me. M •• densl~l 
phyla- 11f. of D .... " M.an (per _ ) 

Ace.s.lon cro. a l.af of l.af ----------------(daY's> (days> total ratl0 Upp.r Lover 
1 ....... epi- epi-

d.nds dermis 

---------~-----------------~--~-----------------------------~-

1 14.10 76.67 31.33 2.76 139.60 311.00 

2 12.43 75.67 30.50 2.93 105.66 247.56 

3 11.90 69.67 31.83 2.82 128.5S 289.86 

4 13.73 74.43 31.50 2.84 181.21 287.36 

5 14.60 75.23 30.83 2.79 134.35 313.49 

6 13.50 74.17 31.83 2.97 11B.59 284.46 

7 15.07 73.83 30.83 2.96 149.28 272.44 

8 14.33 76.37 29.50 2.90 101.18 26 2.48 

9 12.67 70.83 31.67 2.89 127.34 279.62 

10 16.60 69.90 29.17 2.90 98.28 271.22 

11 13.67 74.00 29.67 2.92 117.35 294.41 

12 17.20 73.67 30.00 2.97 117.35 270.78 

13 16.07 73.83 31.50 3.03 97.03 295.66 

14 14.13 78.00 31.00 2.94 95.37 268.29 

15 15.23 75.00 29.67 2.83 114.45 323.02 

16 12.57 72.77 30.67 3.01 125.64 347.08 

17 15.40 76.83 29.83 2.94 99.52 277.38 

1B 15.40 78.23 29.50 2.83 99.52 302.67 

19 12.23 B1.50 31.17 2.71 125.64 311.00 

20 15.57 77.17 30.67 2.97 121.50 301.31 

21 13.13 75.50 30.00 3.06 120.2S 281.97 

22 14.47 74.40 27.SO 2.89 111.96 323.44 

23 14.07 77.17 31.67 2.96 122.74 251.70 

24 12.90 78.33 31.50 2.82 122.49 274.92 

--------------------------------------------------------------
CD(S") 2.96 NS 2.02 as 33.24 NS 

Sill .:t 1.04 2.91 0.71 0.08 11.68 24.'5 

-----------------------------------~--~----~~----~------------



of the petiole, width of the petiolar canal and depth 

of the petiolar canal are preBented in Table 16. 

The differenee. Ob.erved in tbe accession. vere 

not statistically siga1ficant in any of the characters. 

d. Nutr1ent content of the index leaf 

Data furni.hed in Table 17 relates to the eontent 

of nitrogen, phosphorus, potusium, calciu., magnesiu., 

lIulphur, copper, iron, gUlI19anes. aDd aine 1n the ind.x 

leaf at the time of shooting-

)tone of the accessions exhibited significant 

differences in the content of any of the above nutrient 

elElllent •• 

e. Incidence of p.sta and di •••• e. 

Data on th. r.action of the .ccession. to the 

important peBt (rhiao •• v •• vil) and diseases (bunchy top 

and 5igatoka leaf spot) are presented in Table 18. 

i) Rhizom. weevil 

Accessions 1 (Taliparamba), 23 (Edavanna) and 

82 

24 (Nattukal) w.r. totally free from the weev11 infection 

even after the th1rd crop (ratoon 2). Th. acces8ions 7, 

11, 18, 19 and 21 (Morayur, Udu.bannur, Anchal, Vellayani 

and K.lavoor respect1vely) were .oderately infected. The 
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Teble 16. petiole characters of the planta belonging 
to the accea8iona 

---------------------~-------------------------------
Width Depth 

Accession of of 
Left,th Girth canal canal 
(em) ( em) (eta) ( CIIl) 

----------------------------------------------------~ 
1 48.83 11.00 1.67 2.07 

2 50.77 9.23 1.10 1.53 

3 51.93 10.83 1.43 2.10 

4 55.33 10.57 1.07 1.80 

5 45.27 10.67 1.80 1.90 

6 52.83 10.13 1.23 1.90 

7 52.50 12.00 1.80 2.43 

8 51.83 11.00 1.53 1.93 

9 50.83 10.60 1.50 1.97 

10 so. 50 10.83 1.60 2.00 

11 55.83 10.83 1.30 1.53 

12 48.30 10.67 1.27 2.00 

13 54.17 10.67 1.17 2.00 

14 44.00 10.00 1.67 1.83 

15 46.67 11.00 1.50 2.07 

16 46.53 9.83 1.00 1.63 

17 46.17 10.50 1.40 2.17 

18 SO.83 11.33 1.43 1.83 

19 45.73 12.50 2.00 2.43 

20 49.33 9.00 0.90 1.53 

21 59.33 10.00 1.30 1.93 

22 50.33 10.73 1.20 1.80 

23 47.33 11.27 1.27 2.20 

24 50.67 11.50 1.60 1.97 

-----------------------------------------------------
CD(5,,) NS NS NS NS 

SI'IIl ± 3.33 0.66 0.24 0.20 

---------~-------~~------~-~------------------------~ 



Table 17. Nutrient composition of ~be index le.f of the plants belon91n9 
to the acc.ss1ona 

---------------------------------~------~~--------------------~----------
Acces- N p K Ca Mg S Cu Fe MIl Zn 

8ion (") (%) (") (") (") (") (ppm) (ppm) (ppm) (ppm) 

---------------------------~----~~--------------------------------------~ 
1 2.55 0.198 3.53 0.28 0.26 0.067 75.6 300.6 1257.7 40.5 

2 2.68 0.196 l.53 0.33 0.32 0.083 54.0 150.1 1225.0 29.0 

3 2.80 0.179 3.42 0.45 0.46 0.080 46.9 254 .7 1229.3 38.2 

4 3.(33 0.192 3.43 0.31 0.27 0.082 41.9 165.3 1247.0 32.5 

5 2.48 0.190 3.53 0.25 0.26 0.090 55.1 221.2 1348.0 38.9 

6 2.61 0.175 3.42 0.29 0.25 0.068 44.2 196.7 1559.7 47.5 

7 2.89 0.183 3.62 0.32 0.]4 0.082 69.8 168.1 1101.7 29.8 

8 2.62 0.193 3.48 0.21 0.29 0.077 42.1 189.9 791.0 30.3 

9 3.10 0.198 3.52 0.30 0.27 0.084 52.] 280.9 1190.0 42.3 

10 2.64 0.196 3.62 0.33 0.32 O.oeo 49.6 184.6 1021. 7 26 .9 

11 2.90 0.187 3.70 0.36 0.42 0.087 77.4 280.7 1329.7 31.6 

12 2.41 0.213 3.43 0.22 0.25 0.076 45.6 176.1 931.0 26.9 

13 2.96 0.177 3.17 0.31 0.28 0.083 58.1 290.4 1493.7 55.3 

14 3.14 0.158 3.97 0.32 0.29 0.081 52.6 198.5 1073.0 25.0 

15 3.14 C .190 3.47 0.20 0.24 0.080 60.4 201.3 1143.0 39.0 

16 2.59 0.171 3.48 0.35 0.34 0.079 47.7 205.3 1124.0 29.5 

17 3.09 0.192 3.57 0.24 0.24 0.080 51.2 218.0 1250 .0 40.2 

18 2.84 0.180 3.75 0.25 0.28 0.073 48.6 255.7 924.3 46.6 

19 2.70 C.175 3.38 0.34 0.44 0.080 45.8 119.2 1109.3 31.9 

20 2.59 0.188 3.42 0.23 0.27 0.071 64.1 147.1 872.7 19.6 

21 2.47 0.177 3.48 0.26 0.42 0.076 70.8 232.9 1151.0 27.8 

22 2.96 0.lS1 3.98 0.32 0.32 0.091 75.0 277.2 1270.3 44.8 

23 2.48 0.192 3.70 0.27 0.26 0.073 56 .8 210.4 1196.3 26 .4 

24 3.09 0.194 3.70 0.32 0.40 0.081 3b.O 317.8 1142.7 28.3 

-------------------------------------------------------------------------
C) (5") NS NS NS NS NS NS NS NS NS NS 

SEin .! 0.22 0.01 0.20 0.57 0.05 0.01 9.69 42.4 192.1 8.7 

-------------------------------------------------------------------------



Tabl. 18. Incidence of pests and diseases in the 
planta belon91n9 to the aceessions 

-------------------------------------------------------

Accesslon 

1 

2 

3 

4 

5 

6 

7 

e 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Rbizo.e 
weevil* 

0.00 

... 19 

0.88 

3.3l 

1.21 

0.55 

1.44 

1.60 

0.67 

4.36 

1.76 

0.42 

1.88 

1.21 

0.42 

3.75 

1.19 

1.10 

1.48 

1.99 

1.35 

0.74 

0.00 

0.00 

Incidence of pest/diseas •• 

BWlChytop 
(IIIOrt.ali ty ") 

11.00 

22.00 

22.00 

0.00 

11.00 

33.00 

11.00 

0.00 

11.00 

0.00 

0.00 

22.00 

0.00 

33.00 

33.00 

11.00 

0.00 

0.00 

33.00 

22.00 

0.00 

11.00 

33.00 

11.00 

SiQatoka leaf spot 
(Disease index) 

5.66 

5.17 

4.89 

5.70 

3.32 

4.52 

5.69 

2.78 

4.63 

3.74 

3.03 

4.31 

4.22 

6.00 

3.58 

5.03 

6.93 

2.4B 

4.13 

3.13 

2.52 

5.25 

4.02 

4.98 

-----------------------------~-------------------------

*'fhe data presented is the ratio of the infected 
rhlzo.. to total rhizolll. 
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ratio of infected to total rhizollle (by weiQht) in the.e 

accessions vere 1.44. 1.76, 1.10, 1.48 and 1.35 respectively. 

The maxi.um ratio (4.36) waa recorded in the accession 10 

(West Payipra). 

1i) Bunchy top 

Mortali ty due to bunchy top ranged fro. 0 to 33 per 

cent in the acce.sions duriD9 the cours. of the three 

crops. There was no incidence of bunchytop diseas. in 

the accessions 4 (AdUkkam), 8 (Maraikal), 10 (west Payipra), 

11 (UdUDbannur), 13 (KuraY1laDgad), 17 (Konni), 18 (ARchal) 

and 21 (Kalavoor). In the accession 7 (Morayur) the 

mortality per cent was 11. The accessions 6 (Tarnarasseri), 

14 (~alaKetty), 15 (Karukaehal), 19 (Vellayani) and 

23 (lEdavanna) exhibited 33 per cent IIlOrtality. 

iii) Sigetoka leaf spot 

The disease index ran9ed from 2.48 in the accession 

18 (Aftch~l) to 6.93 in the accession 17 {Aonni). In the 

accession 21 (Kalavoor) the index was low (2.52). In the 

accession 7 (Morayoor), 11 (Udumbannur) and 19 (Vellayani) 

the indices were 5.69, 3.03 and 4.13 respectively. 

f. Bunch characters 

i) Plant crop 

Data pertaining to the bunch characters such as 



weight of the b\1llch, ."er of hed., wei9ht of hand., 

Blean weight of a hud, ntJlllber of finger., mean weight 

of a finoer ed length of the blUlCh are present.ed in 

Table 19. 

Weight of the b1lDch 

1here were significant differences among the 

access ion!! with regard to the bunch weight. MaximWR 

bunch weight (16.33 kg) was recorded by the accession 

21 (Kalawor). 'ftiis was on par with the accessions 18 

(Anchal), 15 (Karukachal), 11(Udumbannur), 7 (Morayur), 

19 (Velleyeni) and 1 (M .... toddy). These acceasiona 

recorded the bunch weight. of 16.02 kg, 15.17 k9 14.87 kg, 

14.46 kg, 14.42 kg and 13.77 kg, respect.ively. The 

acceasion 21 (Kalavoor) and 18 (Jachal) were significantly 

superior to the local accession, Meraikal (8) which 

recorded a bunch weight. of 12.60 ltO. Accesaion 12 

(Mool.attolll) recorded the least bunch weight (9.78 kg). 

Number of hand. 

Statistically aignificant differencea among the 

accessions were obtained for this character. Accessions 7 

(Morayur) and 15 (Karukachal) recorded the maximum nUMber 

of hands (12.00 each). This was followed by the accession 

21 (Kalavoor) wit.h 11.67 handa. These were on par with 
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Table 19. Bunch character. of the plant. belonging to the 
accessions (plant cxop) 

--------------------------------------------------------------------Mean Mean 

Acce8-
Weight NUD'ber Weight. weight NUl'Iber weight Length 
of of of of • of of a of sion bunch handa hands hand fingers finQer bunch 

( ~.q) (Kg) (1Jj) (Q) ( em) 

-----------~---------------------~----------------------------------
1 13.77 11.17 11.02 0.99 159.11 70.73 45.83 

2 11.38 10.33 9.52 0.92 161.00 58.87 41.50 

3 10-.95 10.17 9.32 0.91 lS5.B3 59.23 41.17 

4 13.50 10.83 10.88 1.CO 165.B3 65.43 4' .50 

5 11.75 1e .17 9.00 0.96 162.33 59.37 41.67 

6 12.65 11.17 10.11 0.91 176.00 57 •• 3 46.33 

7 14.4' 12.00 11.75 0.97 190.60 61.83 42.00 

8 12.60 11.00 10.49 0.95 169. SO 61.83 44.08 

9 11.88 10.50 9.46 0.90 163.37 57.67 44.67 

10 1C.22 10.00 8.51 0.85 142.67 59.63 38.89 

11 14.87 10.17 12.40 1.11 177.17 70.07 45.67 

12 9.78 10.33 7.89 0.77 151.33 52.37 39.06 

13 12.92 10.50 10.90 1.04 160. SO 67.70 46.SO 

14 11.92 10.92 9.55 0.94 146. SO 65.10 43.78 

15 15.17 12.00 12.85 1.07 195.33 65.50 SO.67 

16 12.95 1C.33 10.30 1.00 168.00 61.73 45.67 

17 10.00 10.17 8.80 0.86 150.50 58.20 40.25 

18 16.02 11.00 12.80 1.17 173.83 73.77 47.50 

19 14.42 11.17 11.87 1.06 174.17 68.10 47.00 

20 11.42 10.00 9.21 0.91 151.17 60.37 40.67 

21 16.33 11.67 13.64 1.17 179.17 76.60 SO.33 

22 11.15 10.50 9.17 0.87 155.67 58.57 46.08 

23 10.72 10.33 8.72 0.84 165.17 52.80 43.75 

24 13.57 11.33 11.17 0.99 176.50 '4.50 45.00 

--------------------------------------------------------------------
CD(S%) 2.68 1.22 2.65 0.20 26.40 12.23 6.32 

81m .± 0.94 0.44 0.93 0.02 9.27 4.30 2.22 

--------------------------------------------------------------------



the local acce8sioD, Maraikel (8), that had produced 

11.00 hand.s. Mini ... number of hands (10.00) was 

recorded by both West Payipra and Takazhi (accessions 

10 and 20, re.pec~iv.ly). 

Weight of hand. 

Statistically significant differences among the 

access ions were obtained in this charecter. Maxi .. 

weight of 13.6. kg was recorded by the accession 21 

(Kalawor). This wa. significantly superior to the local 

accession, Maraikal (8), which had a weight of 10 •• 9 kg. 

The accession 12 (Moolamattom) had the minimum weight, 

of 7.89 kg. The trend of variation aRlOng the accessions 

was almost in line with that of the bunch weight. 

Hean weight of a hand 

The differences among the yerions ecce.sion8 were 

stetistically significant. Maximum weight (1.17 kg each) 

was obtained in the accessions 18 (Anchal) and 21 (Kalavoor). 

These were folloveO by the accessions 11 (Udumbannur), 

15 (Karukachal) and 19 (Vellayani) which had recorded the 

mean weight of 1.11 ltV, 1.07 kg and 1 .• 06 kg respectively. 

The accession 12 (Moolamattom) had the minimum weight 

(0.77 kg). 
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Number of finvera 

The differences amoDg the aceessions were 

statistically significant. Maximum number of fingers 

(195.33) we. produced by the acces.ion 15 (Karukachal). 

This was closely followed by the accession 7 (Marayur) 

with 190.60 fingers. The accession 21 (Kalaveor), which 

had produced the heaviest bunches, emerged third by 

producing 179.17 fingers. These were on par with that 

of the accession 8 (Maraikal), the local accession, with 

169.50 fingers. Accession 10 (West Payipra) recorded the 

minimum number of fingers (142.67). 

Mean weight of a finger 

The differences among the accessions were statis­

tically significant. The accession 21 (Kalaveor) 

recorded the highest finger weight of 76.60 g. This was 

significantly superior to the local accession, 8 (Meraikal), 

with 61.83 g. The acce •• ioD 18 (Anchal) emerged second in 

finger weight (73.77 g). The lowest finger weight (52.80 g) 

was that of the acce •• ion 23 (Edavanna). 

Length of the bunch 

Length of the bunch differed Significantly .-ong the 

different accessions. It wa. maximum (50.67 em) in the 



accession 15 (KaI'Ukaehal). This was on par with 12 

other accessions but significantly different from the 

local accession, 8 (Maraikal), which had a bunch length 

of 44.08 em. Accession 10 (West Payipra) had the 

minimum length (38.89 em). 

ii) Ratoon 1 

Data relating to the aean bunch characters such 

as bunch weight, mmDer of hands and number of fingers 

are given in Table 20. 

Weight of the bunch 

There were significant differences with regard 

to the bunch weight. Access ion 21 (Kalayoor) produced. 

the heaviest bunches with a mean weight of 14.82 kg. 

This was closely followed (14.63 kg) by the accession 

18 (ADchal). These aceessions were on par with eight 

other accessions and significantly superior to the local 

accession, Mar.ikal (8), which had a bunch weight of 

11.19 kg. Accession 3 (Pullur) produced bundhes of the 

minimum weight (9.88 kg). 

Numb er of hands 

The differences among the accessions were statis-

tically significant. Maximum number of hands (13.50) was 
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Table 20. .UDeh characters of the plants 
belonging to the accesaions 
(ratoon 1) 

------------------~-----------------------------
Weight N\lIIber NUllDer 

Accesalon of of of 
bUllch hands flngers 

(IV) 

-----------------------~------------------------

1 12.63 11.50 160.25 

2 10.63 11.00 164. SO 

3 9.8e 11.25 161.50 

4 12.75 12.50 164.75 

5 11.25 11.25 168. SO 

6 10.75 11.50 158.50 

7 13.31 12.25 190.50 

8 11.19 11.50 171.00 

9 12.13 11.50 168.50 

10 10.S8 11. 25 166.75 

11 13.50 13.50 183.00 

12 10.13 12.50 169.50 

13 13.88 12.50 183.50 

14 10.25 11.00 157.50 

15 13.25 11.75 166.75 

16 13.38 11.75 179.75 

17 10.63 10.25 168.75 

18 14.63 13.00 192.25 

19 13.38 11.75 198.75 

20 11.25 12.50 176.50 

21 14.81 13.00 182.75 

22 10.38 11.50 161.50 

23 10.88 11.75 170.75 

24 12.19 11.25 176.75 

------------------------------------------------
CD(5,,) 2.40 1.45 24.58 

SSin .± 0.82 0.49 8.40 

-- ---------------------------------------------



produced by the accession 11 (Udumbannur). Accessions 

18 (Anchal) and 21 (Kalavoor) followed this with 13.00 

hands each. These three accessions were significantly 

superior to the accession 8 (Maraikal), the local one, 

which had 11.50 hands. Accession 17 (Konni) pxoduced 

the minimum number of handa (10. 25) • 

Number of fingers 

93 

statistically significant differences were obtained 

in the number of fingers. Accession 19 (Vellayani) produced 

the maximum number of fingers (198.75). This was signi­

ficantly superior to the local accession, Maraikal (8), 

that had produced 171.00 fingers. The accessions 18 (Anchal), 

7 (Morayur), 13 (Kuravilangad), 11 (Udumbannur) ana 

21 (Kalavoor) took the positions from 2nd to 6th. These 

had the finger nwrber of 192.25, 190.50, 183.50, 163.00 

and 182.75 respectively. The accession 14 (Kaleketty) 

recorded the least number of fingers (157.5C). 

ii i) Ratoon 2 

Data relating to the weight of the bunch, number 

of hands and number of fingers are presented in Table 21. 

The differences observed among the accessions in 

respect of the above characters were not statistically 



Table 21. Bunch characters of the plants 
belonging 1:0 the accessions 
(ratoon 2) 

-------------------------~----------------------
W.iVht Number Kumer 

Acc.ssion of of of 
bUl'lch hands fin <jJers 

(If) 
------------------------------------------------

1 10.67 12.00 186 .67 

2 10.58 12.33 188.33 

3 9.92 10.67 188.67 

4 10.67 11.33 188.00 

5 10.25 11.33 168.33 

6 10.58 11.00 175.33 

7 13.42 12.67 188.67 

8 9.75 11.33 163.33 

9 10.92 11.33 182.67 

10 9.50 10.33 159.33 

11 12.42 12.00 166.67 

12 9.25 10.33 168.33 

13 12.83 12.33 174.33 

14 10.17 10.67 160.33 

15 10.75 11.00 177.00 

16 11.08 11.33 169.67 

17 8.50 10.33 161.33 

18 12.58 12.00 182.33 

19 12.67 11.33 163.33 

20 10.25 11.00 171.33 

21 12.83 11.00 171.33 

22 9.33 10.67 163.33 

23 10.33 12.33 188.67 

24 10.67 11.67 191.00 

------------------------------------------------
CD (5%) NS NS NS 

SBm .± 1.19 0.69 11.43 

------------------------------------------------



significant.. However, the heaviest bunches (13.42 kg) 

were produced by the accession 7 (f<lbrayur). This was 

closely followed by the accessions 21 (Kala¥Oor) and 

13 (Karukachal). These t.wo accessions produced bunches 

of 12.83 kg each. All regards the number of hands too 

the accession 7 (MOrayur) emerged first by producing 

12.67 hands. The acces.ion 24 (NattUkal), on t.he other 

hand, produced the maxt.um number of fingers (191.00). 

iv) Pooled bunch characters for the three crops 

Data pertaining to the bunch weight, number of 

hands and number of fingers of the three crops (the 

plant crop and the two ratoons) were pooled and the mean 

values were subjected to statistical analysis. The data 

obtained are furnished in Table 22. Bunch weight of the 

accessions in the three crops is presented in Fig.3. 

Photographs of the bunches and hands of certain accessions 

are presented in Plates 2, 3, 4, 5, 6 end 7. 

Weight of the bunch 

There were slonlflcant dlfferences with regard to 

the bunch weight. The heaviest bunches (14.872 kg) were 

produced by the accession 21 (Kalavoor). This was on par 

with the accessions 18 (Anchal), 11 (Udumbannur), 7 (Morayur), 



".1. 22. Pooled __ ., ,,_ b.u:b c:h.r.~.n of tbe 
pl __ ltel.oa9t.. _ tb. aceua10aa 

~-~-~~~-~-~~-~~~-~---~~~~-~~~~~~-~~-~--~~~~-~ 

Aec ••• 1ol\ --_tV" .......... 1' M.. RUllO.,. 
(II> of ...... of f189.n 

~~---~-~~~~~~~~-~---~~~~-~-~~~~---~~~-~~~~~-~-~ 

1 12.112 11.50 169.06 

2 10.'.3 11.17 171.22 

3 10.586 10.70 170.a 

4 12.10' 11.45 175.31 

S 10.to) lC.ll 16 •• " 
6 11.652 11.22 172.58 

1 13 •• 7 12.08 187.4" 

• 11.010 11.19 165.50 

9 11.656 11.14 171." 

10 10.141 10.44 154.16 

11 13.608 11.91 173.'7 

12 ,.,., 10.96 162.03 

13 13.16' 11.67 16'.67 

14 10.11t 10.15 152.44 

15 13.021 11.61 181.'3 

16 12.228 10." 170.42 

17 9.'3l 10.36 159.50 

18 14.". 11.70 191.47 

19 IJ.4,6 11.31 116.28 

2C 10 .... 10.'2 163.64 

21 14.1'72 11.61 1'''.00 
22 10.20) 10.6' 159.14 

21 10.'22 11.M 181.21 

24 12.3. 11.50 193.92 

---~~~~-~~~~~----~-~-~~~~~-----~~~~-~-~-~~----

CJ)(W) 3.014 lfS 17.05 

... .t 1.059 0.) • 5.98 

--~~~~-~-~~-~~-~~~~~~~-~-~~---~~~~-~--~-~~~~~~~~--
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PI a 1: ... 2 • Bunche. of 1:he acce •• 1ons Vell.yani, 
X.lawor I JCva,,11_gad and Mukk_ 

Plate-]. Hands of the .c •••• ion. Vellay.ni, 
Kalavoor, Xura"ilangad and Mukk .. 



Pla\:e_ 2. 



Plate-4. Bunches of the accessions Nattukal, 
Morayur and Ud\Ud:)mnur 

Plate-5. Hands of the accessions Nattukal, 
Morayur and Udunbannur 



Plal:e- 4. 

P\ate-5. 



Plete-6. lunches of the acc ••• ions Karukachal. 

Manantoddy and Maraika1 

Plate-7. Hands of the aceessions Karukachal, 

Manentoddy and Maraikal 



Plate-G. 

Place- 7. 



19 (Vellayani), 13 (Karukacnal) and 15 (Kuravilangad). 

These accessions produced bunches weighing 14.378 kg, 

13.608 kg, 13.567 kg, 13.436 kg, 13.167 kg and 13.028 kg 

respectively. The accession 12 (Moolamattom) produced 

bunches with the lowest weight of 9.767 kg. 

Number of hands 

The differences among the accessions were not 

statistically significant. However/the accession 7 

(Morayur) had the maximum number of hands (12.08). 

Minimum number (10.36) was recorded by the accession 

17 (Konn i) • 

Nwrber of fingers 

Significant differences were obtained with regard 

to the number of fingers. The accession 7 (Morayur) 

recorded the maximum number (187.44) which was on par 

with 12 other accessions. The accession 21 (Kalavoor), 

which had produced the heaviest bunches, emerged sixth 

by producing 177.00 fingers. Minimum number of fingers 

(152.44) was recorded in the accession 14 (Kalaketty). 

g. Fruit characters 

i) Physical characters 

97 

Date on the physical characters of the ripe fruits 
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such as weight of the fruit and pulp; pulp/peel ratio; 

length of the stalk, edible portion, apex and total length; 

a8 well as girth are given in Table 23. 

Weight of the fruit 

The difference. obtained were statistically signi­

ficant. Maximum weight (99.00 9) was recorded by the 

accession 21 (~al.voor). Thi. was on par with the 

accessions 13 (Kurayilangad) and 18 (Anchal) which recorded 

the fruit weight of 86.67 9 and 86.33 g respectively. The 

above three accessions were significantly superior to the 

local accession, Maraikal (8), that had a value of 63.33 g. 

The accession 22 (Ernakulam) recorded the minimum weight 

(48.33 q). 

Weight of the pulp 

This character also exhibited Significant differences 

among the accessions al.ost in accordance with the fruit 

weight. Accession 21 (Kalavoor), which had the maxiJllum 

weight of 82.67 g, was significantly superior to all other •. 

This was followed by the accession 18 (Anchal) with a value 

of 67.00 g. This accession was significantly superior to 

the local accession, Meraikal (8), which had a pulp weight 

of 52.00 g. Minimum weight (39.67 g) was recorded by the 

accession 22 (Brnakulam). 



Table 23. Fruit characters (physical) of the plants belonging 
to the accessions 

--------------------------------------------------------------------
Length 
of 

Acces- Weight Weight Pulp/ Length edible Length 
sion of of peel of port- of Total 

fruit pulp ratio stalk ion apex length Girth 
(g) (g) (an) (cm) (em) ( em) ( em) 

--------------------------------------------------------------------
1 73.33 56.33 3.39 2.93 11.07 0.73 14.73 11.07 

2 59.00 49.00 5.50 2.13 10.17 0.70 13.00 10.27 

3 57.33 45.00 3.80 2.77 9.33 0.70 12.8C 10.40 

4 60.67 47.00 3.60 2.63 10.50 0.53 13.66 10.33 

5 58.00 46.00 3.85 2.77 9.80 0.83 13.40 10.30 

6 67.67 52.67 3.63 2.43 11.27 0.80 14.SO 10.90 

7 70.33 55.33 3.72 3.00 11.33 0.87 15.20 10.70 

9 63.33 52.00 4.68 2.50 10.60 0.67 13.77 10.70 

9 63.67 49.67 3.71 2.53 10.30 0.77 13.60 10.83 

10 59.00 47.33 4.12 2.17 10.13 0.83 13.13 10.27 

11 75.33 59.33 3.75 3.00 10.57 0.70 14.27 11.80 

12 57.67 47.33 4.58 2.33 10.43 0.73 13.49 10.27 

13 86.67 65.67 3.14 2.90 11.30 0.87 14.17 11.37 

14 63.33 49.00 3.57 2.40 11.37 ·0.67 14.44 11.10 

15 68.67 54 .33 4.30 2.57 11.03 0.80 14.40 10.10 

16 73.67 57.33 3.51 3.21 10.93 0.80 15.00 11.17 

17 61.33 49.00 4.90 2.20 10.20 0.60 13.00 10.53 

1~ 86.33 67.00 3.46 3.27 11.87 0.90 16.04 11.40 

19 80.67 48.67 4.17 2.13 10.50 0.7C 13.33 10.47 

20 72.00 54.67 3.16 2.60 10.83 C.8e 14.23 10.83 

21 99.00 82.67 6.06 3.37 12.00 0.87 16.24 11.rn 

22 49.33 39.67 4.63 1.97 9.60 0.83 12.40 9.97 

23 54 .33 41.67 3.42 2.57 10.63 0.83 14.03 10.07 

24 63.33 48.33 3.24 2.77 10.37 0.80 13.94 10.43 

- ------------------------------------------------------------------
CD(S%) 14.32 10.16 NS 0.72 NS NS NS 0.96 

SEnt .± 5.03 3.33 0.55 0.25 0.54 0.10 0.72 0.34 

--------------------------------------------------------------------
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Pulp/peel ratio 

The differences obtained among the accessions were 

not statistically significant for the pulp/peel ratio by 

weight. 

Length of the stalk 

statistically significant differences were obtained 

in the accessions for this character. The accession 21 

{Kalavoor} had the longest stalk (3.37 em). This was 

significantly superior to the local accession, Maraikal (8), 

that had a stalk of 2.50 em long. The shortest (1.97 em) 

stalk was produced by the accession 22 (Emakulam). 

Length of the edible portion 

The differences among the accessions were not 

statistically significant. 

Length of the apex 

The accessions did not exhibit statistically 

significant differences. 

Total length of the fruit 

The difference. obtained amono the accessions were 

not statistically significant. 
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Girth of the fruit 

The data showed statistically significant 

differences. The girth vas maximum (11.83 em) in the 

accession 21 (Kala~r). This was closely followed by 

the accession 11 (UdUBbannur), that had a girth of 11.80 cm. 

The above two accessions were signHficantly superior to the 

local accession~ Maraikal (8), that had a girth of 10.70 em. 

Minimum girth (9.87 om) was observed in the accession 22 

(Ernakulam) • 

ii) Chemical character. 

Data on the chemical (qualitative) characters of the 

fruits produced by the plants belonging to the different 

accessions are presented in Table 24. 

Total soluble solids 

The differences obtained were statistically signi­

ficant. Maximum value of 26.17 per cent was recorded in 

the accession 15 (Karukachal) whereas that of 14 (Kalaketty) 

was the minimum (22.00 per cent). 

Reducing sugars 

The data revealed significant differences among the 

accessions. The accession 20 (Takazhi) had the highest 

value (17.18%) and the accesslon 7 (Morayur), the lowest 

(16.18%). 



Table 2 ... "rut t eharaeqn (eh_teal) of the plant. belonging 
to th. acce •• loaa 

-----~------------------~-------------------------------------------SQ.CJan (") 

----------~--------Acee •• ion T.S.S. ... - Aci- S\19ar/ Ascorbic 
(,,) Red .... redu- 'rota! dity acid acid 

ctn, eial (,,) ratio hRg/loo 9) 

--------------------------------------------------------------------
1 23.67 16.50 0.18 16.68 0.36 46.33 8.92 

2 22.67 16.43 0.18 16.61 0.44 37.75 8.53 

3 23.33 16.34 0.26 16.60 0.44 37.73 8.73 

4 22.67 16.34 0.19 16.53 0.38 43.50 9.12 

5 23.50 16.41 0.22 16.63 0.40 41.58 8.13 

6 24.33 16.68 0.14 16.82 0.44 38.23 8.72 

7 23.00 16.18 0.23 16.41 0.38 43.18 8.52 

8 25.00 17.06 0.18 11.24 0.30 57.47 8.33 

9 22.83 16.63 0.20 16.83 0.44 38.25 8.52 

10 23.17 16.68 0.22 16.90 0.40 42.45 8.53 

11 22.83 16.63 0.21 16.90 0.32 52.81 8.13 

12 24.17 16.97 0.18 17.15 0.38 45.13 8.52 

13 24.17 17.03 0.19 17.22 0.34 SO.65 8.53 

14 22.00 16.63 0.24 16.87 0.46 36.67 '.73 

15 26.17 17.15 0.25 17.40 0.36 48.33 9.12 

16 24.33 17.15 0.20 17.35 0.40 43.38 8.33 

17 22.83 16.63 0.22 16.85 0.42 40.12 7.93 

18 23.11 16.64 0.17 16.81 0.40 42.03 8.53 

19 23.83 16.92 0.18 17.10 0.48 35.63 9.92 

20 24.67 17.18 0.24 17.42 0.36 48.39 8.72 

21 22.33 17.03 0.27 17.30 0.38 45.53 8.33 

22 23.67 17.11 0.20 17.31 0.40 43.29 8.33 

23 25.00 17.11 0.20 17.31 0.4.0 43.28 8.53 

24 26.00 17.16 0.22 17.38 0.36 48.28 8.53 

-------------------------------------------------------------------
CD(!%) 1.91 0.23 NS 0.23 NS NS NS 

SEm ;t 0.67 0.08 0.03 0.08 0.04 5.14 0.61 

---------------------------------~--------------.-------------------
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Non-reducing sugars 

The differences obtained among the accessions were 

not statistically significant. 

Total sugars 

Significant differences were obtained with regard 

to the total sugar content. The accession 20 (Takazhi) 

gave the highest percentage of total sugars (17.42). The 

lowest value (16.41%) was recorded in the accession 7 

(Morayur) • 

Acidity 

Acidity of the fruita did not differ significantly 

among the accessions studied. 

Sugar/acid ratio 

The differences obtained among the accessiona were 

not statistically significant. 

Ascorbic acid 

The differences obtained among the accessions were 

not statistically significant. 

iii) Grading of the fruits 

Resul ts of the grading of the fruits pro(iuced by 
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the plants belonging to the different accessions are given 

below: 

Disposition of the fingers 

The accession 1 and 2 (Manantoddy and Taliparamba 

respectively) produced compact fingers. The accessions 7 

(Morayur), 11 (Udumbannur) and 21 (Kalavoor) had moderately 

compact fingers. In the accessions 18 and 19 (Anchal and 

Vellayani respectively) the fingers were rather spreading. 

Fingers of the accession 6 (Temaraaseri) were of highly 

spread ing nature (Plate 8) • 

Presence of blotches/speckles on the skin 

The blotches/speckles were very few in the accessions 

7 (Morayur), 14 (Kalaketty) and 23 (Edavanna). Accessions 

18 (Anchal) and 21 (Kalavoor) had a few blotches/speckles. 

In the accession 4 (Adukkam) and 24 (Nattukal), the 

blotches/speckles were rather heavy. 

Curvature 

In the accessions 1 (Manantoddy), 8 (Maraikal) and 

21 (Kalavoor), the frui ta were almost straight. More 

curvature vas observed in the accessions 12 (Moolamattom) 

and 2 (Taliparamba) {Plate 9}. 



Plate-8. Hands showing dispesitten ef finvers 

Pl.te-9. Fingers showing eur •• ture ~ 



Plate .. S. 

Plate _ 9. 
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Angularity 

Angularity was absent in the accesf:ion 21 (Kalavoor). 

The accession 9 (Tiruchirapalli) had slight angularity 

where.s it was prominent in the accession 20 (Takazhi). 

Colour of the skin 

In the skin colour, the accea.ion 21 (Kalavoor) 

tumed to be the .st appealing one with unifoI'll bri,1ft 

yellow skin. The acces.ion 17 (Konni), 22 (Brnakulam) and 

24 (Nattuk.l) secured the le.st grade. 

Overall grade of the fruita 

In the total grade of the fruita, the accession 21 

(Kalaveor) excelled all the other accessions. 1his vas 

closely followed by the accessioD 1 (Talipar~a). The 

least. qrade vas secured by the accession 10 (West Pay1pra). 

h. Variability 

For the estimation of variability, data pertainia; 

to 24 characters were made use of. The range, meen and 

standard error of IRean for the characters are presented 

in Table 25. The phenotypic, genotypic and environmental 

variaaces for the different cb6ractera are given in Table 26. 

Table 27 contains the phenotypic, ,eno'¥Pic and env1ron.antel 

coefficients of variation for the ebara.tera. Heritability, 
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Table 25. "nge, aean aIld standard .rror of aean for different 
characters of the plallu beloDCjJ1no to the ace •• s10ns 

-------------~------~-----------~----------------------------------
51. 
fto. Character Ilanoe 

.... _------------Froa To 

Stan­
dard 

Mean error 

--------------------------~--~-------------------------------------
1. Height of pseudostat at 

shoo tin9 ( an) 

2. Girth of ps •• doat_ at 
shoot1ng (all) 

235.61 341.33 

56 .l3 70.00 

3. Number of l.aves at sltooUllt 7.33 19.00 

19.8 4. Leaf productioll illterYal (days) 10.00 

5. 

6. 

7. 

8. 

10. 

11. 

12. 

13. 

TDtal n.mber of leaves 
produced 

Life of a leaf (daya) 

Leaf ratio 

Area of 3rd leaf at 
shooting (a2) 

Stomatal density of upper 
surface (no.;a.2) 

Length of petiole (em) 

Duration from plantinv to 
shooting (daya) 

Duraticll from planting to 
harvest (days) 

Weight of bunch (kg> 

14. Nwaber of handa 

15. Weight of hands (kg) 

16. Averaoe weight of a hand (kg) 

17. Number of fingers 

18. Average weight of a green 
finger (g) 

19. Length of bunch (em) 

20. Weight of ripe finoer (0) 

21. Weight of pulp (0) 
22. Length of fruit (em) 

23. Length of pet! icel (an) 

24. Girth of finger (em) 

27.0 

64.5 

2.62 

0.97 

70.91 

31.0 

34.0 

86.0 

3.25 

1.55 

207.75 

59.5 

302.00 422.00 

376.00 

8.75 

9.50 

1.23 

0.68 

124.0 

45.3 

34.25 

45.0 

37.0 

11.2 

1.S 

9.3 

503.00 

18.00 

14.00 

15.30 

1.30 

221.5 

89.3 

55.00 

105.0 

88.0 

17.2 

3.8 

12.4 

281.~ 11.52 

63.56 1.62 

14.06 

14.2 

30.6 

75.2 

2.9C 

119.62 

50.3 

355.68 

436 _60 

12.71 

10.75 

10.42 

0.97 

165.5 

62.8 

44.36 

66.8 

57.7 

14.1 

2.6 

10.7 

0.71 

2.91 

0.08 

0.06 

11.68 

3.33 

13.82 

14.52 

0.94 

0.44 

0.93 

0.02 

9.27 

4.30 

2.22 

5.03 

3.33 

0.12 

0.25 

0.34 

-~~-------------~~-~--------------------------------~--------------
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T.l. H. Ph_tJ'Pic "aC't __ (1P), genotypic "arlaftc. (VO) aDd 
."lre_t.al. "aC'i __ (V.) for dlfferent cher.cter. 
of the plante be1-9Ua9 to the acce •• lons 

81. 
nO • 

Cheract.ec Vp V; Ve 

.. -.. -.-. ... -........ -~~...--..................... --.---.......................... ......-... ---... -------------~ .. --.... -
1. _lQht of p •• udoat_ at 

shoot ing (CIII ) 

2. 01 rth .f p •• udost_ at 
.bootlD9 (cas) 

3. ItlUliber of 1 ..... at. sboo_ta; 

4. "' •• f product.ioa iat.en.1 (days> 

S. _ta", nUlt>er of l •• ves produced 

6. ~lf. of • leaf (day.) 

7. I.. •• t retio 

I. Are. of J.rd21Hf at 
ahoot.1DQ (. ) 

,. ato •• ta", density of upper 
surfece (no. t-aZ) 

10. ~tb of p.t.l01 e (c:sr-) 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

Durat 10D froat PJ._t109 to 
shootiag (days) 

Duct,tiOD froll plaatin; to 
ha""es' (dey.) 

Wel0ht of bWlCb (j(Q) 

N\lIIII,ter of h_ds 

W.19ht of heads (Ill) 

Aver.;e weloht of • hand (~) 

Ihab.r of linver. 
19. Avera". 1IHtight of • ;re_ 

f1D9ftr (0) 

1'. j.,"'9~ of bunch (cnt) 

20. Nelght of r1pe flDg.r (9) 

21. Weight of pulp (g) 

22. "'''9th of fruit (~) 

23. J..eD9th of pediceL (err.) 

24. Ot'rtb of fln~.r (em) 

17'.5c7 

10.702 

4.055 

4.169 

2.137 

24.463 

0.019 

C.018 

636 .645 

M.26' 

568.609 

602.275 

5.141 

0.751 

4.077 
O.Ole 

347.821 

74.239 

20.010 

182.772 

109.618 

1.915 

0.274 
0.512 

2.781 

.0.359 

0.91l 

0.626 

.0.'.1 

0.002 

0.0C6 

227.551 

0.896 

-4.370 

-29.74' 

2.477 

0.179 

1.480 

0.006 

89.881 

18.991 

5.251 

106.814 

71.369 

0.,)37 

0.084 

0.173 

397.956 

7.'21 
4.414 

J.236 

1.511 

26.4" 

O.C17 

0.012 

409.094 
33.367 

572.979 

632.021 

2.664 

0.572 

2.597 

C.~14 

257.9l8 

55.348 

14.159 

75.958 

38.2.' 
1.578 

0.190 

C.339 
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Table 27. Phenotypic coefficient of variation (PCV) I genotypic 
coefficient of Yariation (GCV) and environmental 
coefficient of Y~riatioD (BCV) for different 
characters of the plants belonging to the accessions 

------------------~~------~----------~--------------------------51. 
no. Charaeter PCV ocv &Cv 

----------------------------------------------------------------
1. 

2. 

3. 

4. 

s. 
6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

2 •• 

Height of pseudost_ at 
shooting (em) 

Girth of pseudost_ at shooting (em) 

Number of leaves at shooting 
Leaf production interYal (days) 

Total n\lRi:)er of I eaves produced 
Life of a leaf (days) 

Leaf ratio 
Area of 3rd leaf at shooting (.2) 

Stomatal density of upper surface 
(no ./mm2 ) 

Length of petiole (em) 

Duration from plantiDg to 
~hooting (days) 

Duration from plant1~g to 
harvest (days) 

Weight of bunch (kg) 

Nwnber of handa 
Weight of handa (kg) 

Average weight of a hand (kg) 

Number of fingers 
Average weight of a green finger (g) 
Length of bunch (em) 

Weight of ripe finger (9) 

Weight of pulp (9) 

Length of fru1 t (an) 
length of pedicel (ca) 

Girth of finger (em) 

6.91 

5.15 

14.32 

14.38 

4.78 

6.58 

4.75 

11.00 

21.09 

11.6. 

6.70 

5.62 

17.84 

6.06 

19.38 

14.58 

11.27 

13.72 

10.08 

20.2. 

18.15 

9.81 

20.13 

6.69 

1.52 

2.62 

4.26 

6.80 

2.59 

1.30 

1.54 

6.35 

12.61 

1.88 

0.59 

1.25 

12.38 

3.94 

11.68 

1.99 

5.73 

6.92 

5.17 

15 •• 7 

14.6. 

4.12 

11.14 

l.89 

0.69 

••• 3 

14.94-

12.67 

•• 02 

6.84 

... 50 

8.98 

16.91 

3.65 

6.73 

5.76 

12.84 

7.04 

15.47 

12.20 

9.70 

11.85 

8.66 

13.05 

10.72 

8.91 

16.76 

5.44 

----------------------------------------------------------------
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genetic advance and geDet1c ga1n are pre •• nted 1n Table 28. 

Of the differen~ characters .~udied, the environ­

mental colOpOnent. of variance vas hi9h for all the 

eharacters, except for the ve1ght of r1pe finger 

(VO • 106 .814 and Ve ,. 75.958) and the weight of pulp 

(Vg • 71.369 and Ve • 38.249). For the wei9h~ of buneh, 

the genotyp1c and environmental varianee. were almost equal 

(VO • 2.477 and Ve • 2.664). With regard to the nUlllber of 

hands and number of fingers, the genotypic component of 

variance showed lower values (Vg • 0.179, Ve • 0.572 and 

Vg - 89.883, Ve - 257.938 respeetively). 

Wit.h regard to heritability (h2), maxi .. value 

(0.651) was recorded in the weight. of pulp, followed by 

(0.584) weight of ripe finger. The number of leav8s at 

flowering had the value of -0.089. Weight of the bunch, 

nuaber of hands and number of fingers had the values 0.482, 

0.238 and 0.258 respectively. Aa regard. genet1c advance, 

the highest value was recorded in the sto.atal density of 

the upper le.f surface (18.758) and the lowe.~ in le.f 

ratio (0.030). weight of the bunch rec:ordea the value of 

2.272. The values for the number of hands and the number 

of fingers were 0.430 and 10.025 respectively. Weight of 

the ripe finger and weight of the pulp showed high genetic 

gain (24.602 and 24.574 respectively). Weight of the b.nch 

and n-"'er of finger. recorded the value. of 17.876 flnd 
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Table 28. Heri tabi1i ty in the broad SeDse (b 2), genetic advance 
and g.etic .aiD for different characters of the 
plants beloDging to tbe accessions 

-~-~~--~---~--~~-~-~---~~~~~--~~~--------------------------------Sl. 
no. Character Genetie a.etic 

advance gain 

----------------------~-----~--------------------------------~----

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

Height of pseudost_ at 
shooting (an) 

Girth of pseuc!ost_ at 
shooting (~) 

lhullber of leaves at. shoot.ing 

Leaf production interval (days> 

Total nllllber of leave. produced 

Life of a leaf (days> 

Leaf ratio 

Area of lrd leaf at shooting (.2) 

Sto.atal denai ty of lIPper 
surface (no./ .. 2 ) 

Length of petiole (an) 

Duration from planting to 
shooting (days) 

Duration from planting to 
harve.t. (days) 

Weight of bach (kg) 

Humber of hands 

Weight of hands (kg) 

Average weight of a hand (kg) 

Number of fingers 

Average weight of a green 
finger (9) 
length of bunch (em) 

Weight. of ripe finger (0) 
Weight of pulp (0) 

Length of fruit. (an) 

lAtngth of pedicel (em) 

Girth of finger (em) 

-0.049 

0.260 

-0.089 

0.224 

0.293 

-0.039 

0.099 

0.318 

0.357 

0.026 

-0.008 

-0.049 

0.482 

0.238 

0.363 

0.276 

0.258 

0.254 

0.262 

0.584 

0.651 

0.176 

0.308 

0.339 

1.970 

1.768 

0.371 

0.950 

0.891 

0.404 

0.030 

0.09l 

18.758 

0.318 

0.381 

2.521 

2.272 

0.430 

1.525 

0.088 

10.025 

4.Sf3 

2.442 

16.434 

14.179 

0.507 

0.334 

0.503 

0.699 

2.782 

2.639 

6.690 

2.912 

0.537 

1.034 

7.623 

15.681 

0.632 

0.107 

0.577 

17.876 

0.040 

14.635 

9.072 

6.057 

7.234 

5.505 

24.602 

24.514 

3.596 

12.846 

4.701 

~-----------------------------~~----~-----------------------------



and 6.057 respecti.ely. CIe.et1c ,a1n for the number of 

hends was the mini ... (0.040). 

i. COrrelations 

i) Correlation be.ween yield and .elected characters 

111 

For the esti.ation of correlation With yield (bunch 

weight), the data of 23 characters were used. The genotypic 

and the phenotypic correlations were estimated and are 

presented in Table 29. 

Of the 23 characters stvai.." maximum phenotypic 

correlation was obtained with the weight of hand. 

(rp • 0.979). The pbylaoron, leaf ratio, total nu.ber of 

leaves produced, stomatal density of upper leaf surface, 

duration from planting to shooting, duration from planting 

to har.est, life of a leaf and length of petiole failed to 

establish significant phenotypic correlations with the bunch 

weight. M rEt9arda the genotypic correlations, the total 

n\1li:)er of leaves produced aa well as the duration from 

planting to harvest did not have significant correlations 

wi th the bunch veioh t.. Of the 'Yevetati.e characters, 

maxim .. correlation was exh1bi'ted by the area of 3rd l.af 

at shooting (rp • 0.635 and r, • 0.971). 

ii) Correlation coefficients aMOng selected characters 

Data presented in Table 30 relates to the correlation 
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".le 29. Phenotypic correlation 8ftd genotypic correlation 
betwe. bach "ei9b~ an" dtff.rent. character. of 
the plants beloll9ing to the accessions 

~~~~---~------~-------~--~---~~~~-----~---------------~---------~ 
81. 
no. Character Phenotypic Genotypic 

eorreletion correlation 

~-~----~----~------------~----~-~-~----------~--~-~---------------
1. 

2. 

3. 

4. 

5. 
6. 

7. 
8. 

t. 

10. 

11. 

12. 

13. 
14. 

15. 
16. 

17. 

18. 

19. 

20. 
21. 

22. 
23. 

Height of pseudostaM at 
shooting (CII') 0.243* 
Girth of p.eudolJtellt at .hooting (all) 0.448** 

Number of leavelJ at IJbooting 0.521** 
~eaf p~uction interval (days) -0.206 
Total ftW1"ber of l.ave. produced 0.055 
Life of • leaf (d.,.) 0.194 

Leaf ratio -0.013 
Area of 3rd leaf at shoottDg (.2) 0.635** 

Stollatal density of upper 
8urface (no.JmmZ) 0.141 

LGDOth of pettole (CJII) 0.229 

Duration from plenting to 
.hooting (days) 0.133 

Duration from planttog to 
harvost (cays' 0.133 

NulrCer of hands 0.725** 

Weight of h~d. (k9) 0.979** 

Average weight of II hand (_, 0.901** 

.unDer of finqer. 0.731*-

Average weight of • ore. 
fiDler (0) 0.798** 

LenGth of bunch (end 0.637** 
Weight of ripe finger (g) 0.619** 

Heioht of pulp (0) 0.617** 
J..enqth of fruit (em) 0.507** 

Lengt.h of pedicel (an) 0.529** 

Girth of finver (em) 0.405** 

0.911** 
0.605** 
0.258* 

-0.273* 

-0.082 

0.948** 

-0.454** 
0.971** 

0.249* 

1.426** 

0.333** 

0.084 

0.996** 

1.007** 

1.026** 

0.897** 

0.986** 

1.056** 

0.822** 
0.813** 

1.118** 
0.817** 

0.779** 

-~~~~---~-~--~---~-------~-----~--~----~~-------------------------

*SlQ1lificaftt at '" l .. el 
**Sltnlf1caat at 1. 1 ... 1 



Table 30. Genotypic and phenrtypic correlation coefficients among sixteen selected characters 

Characters 

Girth of the 
P5~!u:lQstem 

at .h<'otlnq 

Area ot the 
thil"d leaf 
at ~ootlIlQ' 

Interval of 
leaf 
production 

Total number 
of leaves 
produced 

Sto~atal densitr 
of upper 
leaf surface 

"'e1
9
ht 

of the 
bunch 

blwU>er 
of 
haneS. 

"'.19bt 
of 
banda 

Mean ".l~t 
of 
a baDd 

lI\11aber 
ot· 
fin~era 

Girth of 
the pseudo­
stem at 
ahootioQ 

1.000 

~-------.~--~---~--~---~~-~--~------- -~-~----

~rea of 
the third 
leaf at 
allooting 

0.327** 
(0.352) .. 

1.000 

Interval 
of 
leaf 
production 

0.156 
(-0.258) * 

-0.082 
:0.011) 

1.000 

Total 
number of 
leaves 
produced 

-0.346** 
(-0 .106) 

0.400*· 
(0.034) 

-0.887** 
(-0.176) 

1.000 

Stomatal 
density of 
upper 
leaf surface 

-0.299* 
(-0.150) 

~.133 
(0.050) 

-0.674** 

Wei';:,t 
of 
the 
bunch 

0.605> -
(0.44'1) .. 

0.971** 
(0.635) 

-0.273-
(-0.085) (-0.206) 

0.653*· -0.082 
(0.273) • (0.055) 

1.000 0.249· 
(0.14t>. 

1.000 

"---------

Nu'Tlber 

of 

hands 

Q.992>* 
(0.448) ** 

1.016-* 
(0.569) ** 

--c .137 
(-0.136) 

-0.076 
(0.018) 

0.454*· 
(0.161) 

-0.996-* 
(0.725) *. 

1.000 

--------
Weight Kf'"n Ii umber 

of 
weight of of 

hands a hand fingers 

0.513** 0.253* 0.544>· 
(0.432) -* (0.388) -* (0.238)* 

1.012** 1.025** 1.091** 
(0 .620).- (0.510)·- (0.616) -* 

-0.318** -0.419** -0.501·· 
(-0.173) (-0.160) \-0.144) 

-0.187 -0.220 0.159 
(0.063) (0.077) (0.029) 

0.199 0.073 0.400;'· 
(0.115) (0.068) (0.226) 

1.007·· 1.026·· 0.897** 
(0.979) .. (0.901) *- (0.731) ** 

1.015-· 1.020·· 1.022** 
(0.725) •• (0.417) •• (0.843) .. 

1.000 1.000** 0.909--
(0.926) •• (0.738) ** 

1.000 0.859*· 
(0.519) -* 

1.000 

~"'fi!J--
~ 
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Tabl. )0 (concl • ) 

Avera",. L .... qU> _Iqht _Iqht 1.nq th Girth 
w.l",ht et ot the ot of of Charact.r. 
of the rip. the th. the 
a fl.",.r bun<:h ftnqer pulp pedlc.l ttnq.r 

~-. 

Girth of the 
p •• udo.t ... 0.437·· 0 •• ell·· 0.185 0.261· 0.27 S· o.o'n 
.t .hootln", (0.426)·· (0.2911) • (0.247) • (0.21111· (0.112 ) (0.1!>9 ) 

Are. ot the 
third l •• t 0.8111·· 0.86'·· 0.79'·· C.776·· -0.029 0.4)1· • 
at .hoot In", (0.)8)" (0.Si9)·· (0.42)·· (0,)90)·· (0.)19)·· (0.177 ) 

In t~rv.1 ot 
leet 0.180 -0.682·· 0.019 0.C'J4 0.4SO·· -0.2111 
proouct Ion 1-0.1 Jl) (.0.",) (·O.~8) (-0.04_) (-0.008) (-0.064) 

Toul n~.r 
of l •• ve. -0.172·· -0.118 • 0.031 O.U • -1.6.5·· 0.020 
produced (0.090) (0.047) (O.06S) (O.OB) (0.30) (0.ll9 ) 

Sto ... t.l de •• tty 
of upp.r 0.064 0.22) .0.224 -0.2))· -0.9011·· -0.204 
leat .urf.-:e (.0.02) (0.037 ) (.0.024) (.0.024) (0.220) (-0.020) 

wetqh t 
of th .. 0.986·· 1.056 •• 0.822·· 0.813·· 0.817·· 0.779·· 
bunch (0.798)·· (0.«>)7)·· (0.6111)" (0.617) •• (0.529) •• (0.405)·· 

~umt-er 

ot 0.909·· 0.818·· 0.620·· 0.6 "> ••• 1. )78·· 0 .• 27·· 
hanel. (0.351)·· (0.593) •• (0.311)" (0.332)" (0.2'12)· (0.086 ) 

loIel",ht 
of 0.954·· 1.066·· 0.865·· 0.878· • 0.749· • 0.77).· 
henel. (0.018)·· (0.6)7)·· (0.5!ll)·· (0.589'·· (0. 5C(» •• (0.)99)·' 

Mr.n w.l",ht 
of 0.98)" 1.205·· 0.99)·· 0.998' • 0.496·· 0.9.1' • • hand (0.891)·· (0.529)0 • (0.600) •• (0.591'»· • (0.510)·· (0.492)·· 

N\ll,lbar 
of 0.739· • 0.87)·· 0.5SO·· 0.592·· 1.099· • 0.l'I8" ttnqpr. (0.22S) (0.55)·· (0.27)· (0.164)· (0.362)·· (0.021) 

"'ver.",. 
"'el",ht ot 1.000 1.056· • 1.017·· 0.~91·· 0.45'!1·· 0.977'· a tlnqer (0.478) •• (0.601)" (0.622) •• (0.414)" (0.56)·· 

L .. nQth 
ot the 1.000 0.71)·· 0.7.7·· 1.146·· 0.)9)* • bunch (0.404)·· (0.)A4)·· (0.)04 ) .. (0.257)· 

W"I?ht 
o! th~ 1.000 0.995· • 0.7))·· 0.967·· rl.,,, f In",ar (O.nE»·· (0.700)" (0.730)" 

W .. I'1 h t 
of tt,. 

1.000 0.958·· 0.9~·· pulp 
(0.659)" (O.1Ot)·· 

Len?th 
of th~ 
pf"dlcel 1.000 0.6711 •• 

(0.5)4) •• 
Girth 
ot th" 
tlnqu 1.000 

.. I",ur •• In p.renth •••• tJW!Ueete phenotyptc corr.JattGa co.trlel_t • 

• IIIQn1fh·.nt at ~ l"v .. l 

SlgnJtt~\ e\ l~ 1.".1 



115 

coefficient. aaon, the atxteen selected charactera. 

It may be .een that, of the vetetati ve charaater., 

are. of 3rd leaf had the treatest correlation with the 

bunch characters, vis., wei,ht of the 'bunch, nunber of 

handa, weight of the handa, lIIean weight of a hand, nWlber 

of fin,ers, length of the bunch and weight of the ripe 

finger. Thi. va. followed by the ~1rth of the pseudo.tam. 

Of the bunch characters, the number of hands had the 

greatest correlation wi th the number of fingera. Len;tb 

of the bunch showed high correlation with the weight of 

the bunch and the hands, number of hanas and fingers ae 

well as avera;e weight of the green finger end weight of 

the rip~ finger. Length of the pecUcel also showed high 

correlation with the weight of the bunch, weight of the 

hand. and lIIean weight of • hand. The finger characters 

like the averave wei9h~ of a fiD9.r~ weight of the ripe 

finger, weight of the pulp and girth of the finger also 

were highly correlated vith the lenlth of the pedicel. 

Girth of the finger recorded higher correlation wi th the 

bunch character. a. well .a the finger characters. 

j • Path coefficient analysia 

In order to find out the direct and indirect 

effecte of COMponents wbieb sbowed si;aificant differencea 

amono the accessiona, path coefficient analysis v.a carried 

out. '!'he qenotypic correlations of bunch .eight vith it. 



15 components were partitioned into direct and indirect 

contributions. Data on th ••• estimates are presented in 

Table 31. 

'Dle resul ts revealed that weight of hands exerted 

the maximum positive direct effeet (1.6045) followed by 

the mean weight of green finger (0.6649) and the weiqht 
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of ripe finger (0.5885). The value for the number of 

fingers was 0.2292. The component characters such as mean 

weight of a hand, weight of the pulp, nUJl'ber of heds, 

total nunber of leaves end length of the bunch had negat.ive 

direct effects (-0.8968, -0.7671, -0.2451, -0.1550 and 

_ 0 ·1416 respecti vel y) • 

AS reqards the indirect effects, considerable 

effects could be ObSErved through the characters such as 

the area of the 3rd leaf, number of hands, weight of the 

hands, mean weight of a hand, number of fingers, mean 

weight of a ;reen finger, weight of the ripe finger, length 

of the pedicel, girth of the fruit and length of the bunch. 

The indirect effects Qf most of the characters on yield 

were high through the weight of hand,~, mean '\r,eight. of a 

green fingp.r and weight of ripe finger. On the other hand, 

most of the characters had very low indirect effects on 

yield th rough the mean weight of a hand and weight of the 

pulp_ 
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k. Fixinq .election criterion 

i) Te.ting selection indices 

From the data obtained in the path coeff icient 

analysis (Table 31) four selection indices were fo~.lated. 

In the first cas., thr .. characters havin, high direct and 

indirect effects on bunch weight, via., nuaber of hands, 

number of fingers and .. ean weigbt of a green finger were 

considered. Selection index including the wei;-ht of bunch 

with the above three characters were considered in the 

second case. In the third select10n 1ndex, seven 

characters, viz., weight of the hands, mean weight of a 

hand, wei~ht of the ripe finger, weight of the pulp, nu.ber 

of hands and mean weiQht of • CjJreen fiDQ8r were taken tn'to 

account. A fourth selection index was also formed including 

the weight of the bunch with the &bove .even characters. 

Particulars regarding the four selection indices are 

presented in 'lIable 32. 

Mini ... efficiency (0.9194) was obtained in Ii 

(selectioD iDdex 1) wherein three Characters alone were 

eons idered. When the buncb weIght also was included with 

this (12), the efficitilOY, as compared to the direct 

selection, was 1.3.19. When seveD characters were consIdered 

(13), which included the characters in 11 too, the efficiency 

was 1.1990. To this when bach weight was alao added the 
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Table 32. Selection indice. vi tb different set.a of character. 

-----~-------------~-----~---~-------~--~---------------------
Selection Indice. 

Charl!cter ~-~------------~---------------
11 12 13 14 

--------------------------------------------------------------
Weight of bunch (Xl) 1.5399 1.2659 

HUlllber of hands per 
bunch (X

2
) 0.2381 0.2103 1.3908 3.3952 

Weight of handa (X,> -1.0846 -2.9734 

Mean wei9ht of a hand (X4 > 13.8147 36.5651 

Number of fingers per 
bunch (KS) 0.02'71 -0.0859 0.0067 -0.0944 

Mean weight 0 f • green 
finger (X6) 0.071' -0.1979 -0.0133 -0.2553 

Weight of ripe finger (X,) -0.0362 -0.068' 

Weight 0 f pulp (Ke) 0.1210 0.13'7 

Expected response* 1.005' 1.4'82 1.3114 1.6408 

Bfficiency over direct 
.election 0.'194 1.3419 1.199 1.4997 

Bfficiency over direct 
selection (") -8.06 34.19 19.86 49.'7 

---------------------------------------~--------------------~-

*The expected response for direct selection vas 1.0941 



efficiency was raised to 1.4997. These results indi­

cated that the seleetion throu9h di.cr~inant function, 

considering only three character. which had high effect 

on bunch weight, w.s inferior to the direct selection. 

However, when the bunCh weight was also taken along with 

this, the effectivenes8 v.s 34.19 per cent more than 

direct selection. Selection based on eiqht characters 

(including the bunch weight) shoved 49.97 per cent more 

effectiveness. 

ii) Determination of selection criteria and selection 

Using the function denoted by 12 above, which waa 

fowd to be the most effecti .. e aelection index baaed on 

comparative efficiency, the seleetion criterion for each 

access 10n was worked out. Of these, the first two 

accessions, viz., Anchal and Xalavoor were selected.. 

1. D2 analY818 

i) D2 values 

1"'1 '::u 

ConSidering 24 ace •• sions, two at a time, 276 (24C2) 

squares of differences (02 values) were obtained. These 

values are presented in Table 33. Serial nubers 1 to 24 

were assigned to the accessions in order to present the 

data precisely. 



Table 33. 0 2 value. for 24 acce •• ion. of Kusa (AAB group) • Pal aJ'ankodan' considering 16 character •• 1mult~neoualy 

1 ~ 3 4 5 6 1 8 9 10 11 12 

1. 0 

2. 16213.12 0 

3. 194.30 10120.19 0 . 
4. 39916.93 101051.56 51405.19 0 

5. 41.12 15401.&2 nO.33 41392.80 0 

6. 5611.45 2183.08 2361.63 1548G.25 5160.88 0 

1. 3692.11 35309.98 1719.89 19548.81 4093.11 18364.15 0 

8. 20262.00 .a3.95 13481.47 116899.13 19246.45 4713.57 40947.03 0 

9. 1285.47 8419.31 93.08 55336.42 1113.50 1517.09 9301.2~ 11614.9 .. 0 

10. 26421.30 1512.88 18728.60 131224.03 25':39.15 7873.48 49520.03 593.18 16421_22 0 

11. 6235.84 2310.48 .2802.55 17751.66 5725.54 43.81 19433.54 4119;28 1951.03 7088.64 0 

12. 6607.22 ~593.69 3325.52 78632.45 5983.98 321.21 19800.82 4042.68 2.a2.19 6132.89 222.83 0 

coatd. 



Table )). (COAteS. ) 

13 14 15 16 17 18 19 20 .ll 22 23 24 

1. 3003S.11 )()5~4.0l 8575.83 1913.88 24612.15 2S548.:a 1711.84 4039.36 - 5012.61 10051.53 3029.62 2978.57 

2. 2368.76 2316.34 1340.34 7159.07 1011.65 1213.46 7545.77 4277 .03 3351.25 831.00 5267.52 5331.41 

3. 21725.87 22046.7!) 4514.24 315.18 17124.18 17920.08 214.97 1,j60.01 2021.12 5535.68 869.05 789.30 

4. 139209.55 140492.44 85505.70 59047.04 127266 •• ' 129399.46 . 57824.91 ~9279.95 73088.18 90009.66 64956.83 64627.03 

5. 28857.86 29423.13 7929.00 1681.75 U511.55 24454.90 .1'99.94 3596 .45 .. 638.58 9347.64 :'670.38 2649.98 

6. 9801.68 10044.62 396.54 1059.39 6821.15 1.J04.21 1230.62 241.60 69.26 133.15 414.90 448.54 

7. 54582.51 55386.92 23339.50 10861.19 47132.96 .. 453:41 10329.36 15294.09 17265.63 25731.75 13342.2£ 13232.08 

8. 1381.98 1240 .31 2581.33 10117.21 361.12 -550.85 10464.47 6415.08 5538.03 1838.48 7684.91 7799.66 

9. 19180.73 19551.19 3407.61 79.41 14919.77 15636.87 68.88 932.92 1278.64 4332.34 428.85 392.17 

10. 274.90 315.18 4910.48 14557.05 61.21 83.31 15160.35 9852.75 8815.99 3929.28 11634.96 11883.02 

11. 9004. J3 9234.66 225.34 1358.95 6116.52 6580.51 1540.98 320.07 150.32 468.79 . 598.19 634.10 

n. 8770.15 9189.45 ~32.11 1789.00 5933.54 6434.13 2024.09 358.77 S26.!2 S23.83 825.80 994.77 

~nteS. 



Table )). 

13 

13 0 

14 

15 

16 

17 

1. 

19 

20 

21 

22 

2) 

H 

(cone1.) 

157.13 

o 

15 

6587.23 

6849.38 

0 

-~----~-~-

16 17 
----~~-

17090 .02 369.66 

17510.34 376.32 

2609.94 4148.47 

0 13138.88 

0 

18 19 
-------_.---_.-

225.76 17923.60 

294.34 18136.00 

4546.40 2871.29 

13751.68 110.83 

35.49 13713.93 

0 14434.90 

0 

----"'-------- --~---.-- .. - ------- ----
20 21 22 23 H 

-~-------- ------ ~---.--- --

12097.79 10717.95 5525.22 14070.60 14355.81 

12561.06 11054.15 5645.11 14402.01 14578.27 

881.04 662.91 88.62 1446.19 1554.61 

557.73. 791.77 3441.70 218.18 208.90 

8782.88 7685.48 3239.53 10412.78 10615.51 

9335.53 8129.98 3632.26 11043.06 11254.90 

756.43 1021.07 3670.85 282.94 203.21 

0 213.24 1435.66 129.25 234.04 

0 1100.22 348.43 370.68 

0 2078.71 2162.99 

0 30.69 

0 



From the data lt Call be .een that the mlnimum 

genetie distance of 30." was obtained between the 

acce.sions 23 (Edavanna) and 24 (MattUkal). The dlstance 

12~ 

was maxlmUBt between the accessions 4 (Adu1cJtam> and 7 (Merayur). 

11) Cluster for.m.tloD 

Uslng D2 valuesl the 24 acce.slons were grouped 

into five clust.r. a. detailed below: 

Cluster 1 (13 acce.siona) 

Pullur, Te-.r •••• rl, Tlruchirapalli, Udumbannur, 

Moolamattom, KarUkachal, Tlru.alla, Vellayani, Takazhi, 

Kalavoor, EJ:IlaXul8IR, adavanna and Nattuk..l. 

Clus ter 2 (2 acc •• slon.) 

Menantoddy and VIleeri. 

Cluster 3 (7 accesslons> 

Tal lparaMb a, Maraikel, We.t Pay1pra, Kuravllengad, 

Kalaltetty, Konn1 and Mchal. 

Cluster 4 (1 acce.s1on) 

Morayur. 

Cl us ter 5 (1 acces .1on) 
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iii) Averave intra and in~er_cluster D2 and D values 

The intra and inter-cluster D2 values were calculated 

and presented in ~able. 34(a) and 34(b) and Fig.4. It was 

observed that the intra-cluster D2 values were lesser than 

the inter-cluster D2 values. So the clusters can be consi-

dered IftOre or less ho.tenous within theatselves and hetero-

genou. between th .. selves. 

The maximum average inter-cluster distance was 

between clusters 3 and 5 (127363.3). The .tnimum distance 

was between the clusters 2 and .. (3872.9). The maxim'UJll 

average intra-cluster distance was in cluster 1 (1075.8) 

and the minimum in cluster 4 and cluster 5 (0.05 each). 

m. Contribution of characters towards divergence 

Data relating to the contribution of characters 

towards divergence using two different methods are presented 

in Table 35. Weight of the b\ll'1ch contributed the Rlaxiarum 

towards divergence in both the methods (87.319~ and 37.373~ 

respectively). This Was followed by the girth of the fruit 

(9.42~ and 22.055% respectively). Since the contribution 

was based on the nUBber of times each of the characters 

having secured first rank, 10 out of 16 characters recorded 

zero per cent contribution in the first method. In the 

second aethod, none of the characters showed zero per cent 
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Table 34 (.) • Average lntra ad lnter-cluster n2 values 

---------------~------~-~------------------------------
Cluter 1 2 3 4 5 

---------~---------------~-----------------------------

1 1075.8 3890.7 9664.1 15698.2 69547.4 

2 

3 

5 

41 .7 24 274 .3 3872.9 .. 06 84 .9 

706.247333.3127363.3 

0.0 19548.8 

0.0 

----------------------~--------------------------------

Table 34 (b) • Average lntra and lnter-cluster distance 
(D val" •• ) 

--------------------------~---------------~------------
Cl'WIter 1 2 3 4 5 

------------------~--~---~-~~-----------------~--------

1 

2 

3 

4 

5 

32.8 62." 

6.5 

98.3 

155.8 

26.6 

125.3 

62.4 

217.6 

0.0 

26].5 

201 • ., 

356 .9 

139.8 

0.0 

-----------------------------------------------------~-



FIG .+. CLUSTER DIAGRAM SHOWrnG IN'I'RA AND INTER-CLUSTER OISTANCES 
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Table 35. contrUnai:ion of characters towards divertenc. 

------~~---------------~-~~-~-~-------~--~~---------~-----~ Per cent contribution* 
Character 

1 2 

~------------------~---~------~-----------------------------

Girth of p.eudost_ at sbooUng 

Area of third leaf at shootill9 

Leaf production interval 

Total nuneer of l.ave. produced 

lto.atal density of upper surfac. 

Weight of bunch 

Ihmber of hands 

Weight of handa 

Average weight of a hand 

awnber of finoers 

Average weioht of a oreen finger 

Lenvth of bunch 

Weivht of ripe finver 

Weight of pulp 

Length of pedicel 

Girth of finoer 

o 

o 

0.725 

1.449 

o 

87.319 

o 

o 

o 

o 

o 

o 

0.362 

o 

0.725 

9.420 

0.010 

0.012 

0.206 

0.217 

10.337 

37.373 

18.534 

0.608 

0.094 

0.005 

0.208 

0.360 

1.798 

0.521 

7.661 

22.055 

~-----------------------~-----------------------------------

• 'l11e e.tilllatioDs were .ade following two .ethodss 

1. Aa 9i ven by Singh and Chaudhary (1979) 

2. M sUVgested by Unnitban (1985) 
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contribution, aince due vei9htage vaa given to the D2 

values of each character while estiEatinq the contribution. 

Hence, in the aecond .. thod, the number of hands and stOlllatal 

density of the upper surface also recorded high values 

(18.534% and 10.337% respectively) vhereas these charactera 

had recorded zero per cent contribution based on the first 

method. 

B. Nutritional studiea 

1. Influence of split application of NPK fertilizera 
on growth, yield and quality 

a. Growth parameters 

i) Height of the plants 

Data on the IDeM height of the plants from the 4th 

to 8th months after planting in the plant crop and frOID the 

4th to 6th a.ontn; after .stll1tinq in retoen 1 are presented in 

Table 36 end 37 respectively. 

In the plant crop, from the initial stages of growth 

till the 6th .nth, differences due to the treatments vere 

not statistically significant. Thereafter, significant 

differences were obtained in the height of the plants. 

Plants receiving T11 (~, ~, 0, 0) were the talleat, followed 

by T, (~, ~, \, ~). Plants of TS (~, ~, 0, ~) recorded the 

mini .. height. 
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Table 36. Bffect of .plit application of HPK on plant 

height (plaat crop) 

--------------------------------------------------------------
Mean heifjJht of plants (an) 

Treatment ---~----------------------------------
-------~----------

4t.h 5th 6th 7th 8th 
COde Splittill9'" .,nth JDOnth JDOnth month mnth 

-----------------------------~--------------------------------

T1 ~ ~ 0 0 102.08 157.08 216.17 268.75 290.33 

T2 ~ 0 ~ 0 114.17 160.33 197.00 240.17 261.50 

T3 ~ ~ ~ 0 107.33 163.67 206.92 264.25 289.67 

T4 ~ 0 ~ ~ 111.42 155.00 193. SO 237.58 270.25 

TS ~ ~ 0 ~ 94.50 143.83 190.00 232.50 249.92 

T6 ~ ~ ~ ~ 112.25 168.67 219.75 27 •• 17 296.92 

T7 ~ ~ 0 ~ 122.00 179.08 226 .33 267.33 285.33 

T8 ~ ~ ~ 0 110.91 169.92 206.83 261.33 287.58 

T9 ~ 0 ~ ~ 133.83 158.33 204.75 249.17 255.25 

T10 ~ ~ ~ 0 126.91 181.58 230.08 265.92 287.75 

TIl ~ \ 0 0 122.08 172.25 230.75 281.67 297.67 

T12 ~ 0 'c 0 117.92 160.17 188.39 239.89 267.89 

T13 .. ~ 0 0 117.50 174.17 222.58 270.00 284.33 

T14 \ 0 ~ 0 120.50 168.75 208.67 261.83 283.33 

TIS 'c 0 0 ~ 106.83 157.00 197.25 237.67 260.00 

---------------------------~----------------------------------

CD ( 5") )J8 N8 liS 26.59 31.28 

SIRt .± 9.26 10.22 10.80 9.18 10.80 

--------------------------------------------------------------
* ~, ~, 0, 0 indicate. that the recoamended dose haa been 

split a8 ~ at the second aonth, and ~ at the fourth JDOnth 
after pl entinQ' • ~,~,~, ~ incU cates that the recomlllended 
dose h.s been evenly split .t the .eeond, fourth, sixth 
and eifjJhth .onths. 
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Table 37. Bffect of 1IP1it. application of HPJI( on 
pleat heip, (ratoon 1) 

-------------~--------------------------------------Mean height of plants ( CIR) 
Tr •• talent. ~----------------------------

------------------~ 
4th 5th 6th 

code Sp11tt1n9 _nth month month 

----------------------------------------------------
'1\ ~ ~ 0 0 231.08 272.58 319 .33 

T2 ~ 0 ~ 0 226.33 266.08 305.61 

T3 ~ ~ • 0 230.33 269.50 304.25 

T4 ~ 0 • • 211.58 252.64 287.50 

TS ~ • 0 "- 185.83 259.83 304.53 

T, ~ • "- ~ 228.08 264.58 296.33 

T., " ~ 0 ,. 224.50 267.08 308.83 

'F8 ~ ~ ~ 0 232.00 273.00 109.75 

Tg • 0 Is It 204 .83 255.19 286 .83 

TIC \ " ~ 0 215.42 253.83 294.17 

TIl " .. 0 0 240.25 265.33 309.50 

T12 '" 
0 .. 0 221.67 261.78 299.33 

T1l " "- 0 0 236.08 277.67 317.67 

T14 \ 0 • 0 247.83 286.92 319.50 

T1S ~ 0 0 • 236.92 281.75 319.67 

--------------------------~-------------------------

CD ( 5") liS .8 19.54 

SBIII + 14.22 9.14 6.75 -
----------------------------------------------------



In ratoon 1, though the differences were not 

significant during the .arly stages of growth, in the 

6th month there were significant differences. T1S 
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(~, 0, 0, ~), which recorded the aaxiMum height, was 

closely followed by T14 (\, 0, \, 0) and Tl (~, ~, 0, 0) 

during this IRon th • MtnillRlll height was recorded by Tg 

(~, 0, ~, *l). 

ii) Girth of the pseudo.t .. 

Data relating to the girth of the pseudostem in the 

plant crop and in ratoon 1 are presented in Tables 38 and 

and 39 respectively_ 

In the. plant crop the effects of the different 

treatments showed significant difference. only when the 

plants were eight IROnths old. In thi. IIlOnth T1l (*l, \, 0, 0) 

recorded the maximum girth (65.75 an) and TlS (,., 0, 0, ~), 

the minimum girth (56.92 em). 

The difference. were not statistically significant 

in any of the months in ratoon 1. 

iii) Number of functional leave. 

Data on the mean n\1lftber of functional leave. under 

the different treatments in the plant crop and in ratoon 1 

are presented in Tables 40 and 41 respectively. 
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Table 38. Effect of apl1~ application of NPK on plant 
girtb (pleat. C1'Op) 

--------------------------~--------~--------------------Mean 9ir~h of pleta (en) 
'1'reatlllent 

---------~--------------~--------
~-----------------

4~ 5th 6th 7th 8th 
COde Splitting IIOnth _nth _nth .,ntb _nth 

--------------------------------------------------------
'1'1 ~ ~ 0 0 28.13 41.17 49.58 60.58 64.00 

'1'2 ~ 0 ~ 0 30.4' 42.17 45.75 56.50 61.25 

'1'3 ~ '- ~ 0 30.80 41.21 50.17 61.75 64.50 

'1'4 ~ 0 ~ • 29.67 40.79 46.08 56 .17 60.83 

'1'5 ~ ~ 0 ~ 26.63 39.42 44.83 53.83 57.00 

'1', ~ '- ~ " 29.54 42.96 49.17 60.17 63.67 

'1'7 ~ ~ 0 It 33.38 46.54 51.25 61.17 64.92 

Te ~ ~ " 0 29.9' 45.17 48.92 58.67 6].25 

'1'9 " 0 ~ ~ 36.08 42.46 48.00 58.42 62.52 

'1'10 J:a ~ ~ 0 33.'6 46.42 50.75 S9.67 63.50 

T11 " \ 0 0 33.29 46.54 53.67 62.17 65.75 

'1'12 " 0 \ 0 31.58 42.01 45.58 55.56 60.02 

'1'13 \ ~ 0 0 31.00 46.29 52.25 60.08 62.83 

'1'14 ~ 0 ~ 0 32.67 44.58 49.33 59.08 63.17 

T
1S % 0 0 ~ 30.08 41 •• 2 46.0e 53.83 56 .92 

--------------------------------------------------------
CD ( 5%) NS NS NS NS 4.93 

Sill .± 2.11 2.23 2.39 2.04 1.70 

-------------------------------------------------------~ 



Table 39. .ffect of split application of NPK on 
plant girth (ratoon 1) 

Treatment 

Code Splitting 

T1 

T2 

T3 

T, 
T5 

T6 

T7 

T8 

T9 

T10 

TIl 

T12 

T
13 

T14 

TIS 

lot ~ 0 0 

~ 0 ~ 0 

~ • • 0 

~ 0 • • 

~ .0. · . ,. ,. 
• ~ ,. 0 

• 0 ~ ,. 

• • ~ 0 

• • ~ 0 

,. \ 0 0 

,. 0 • 0 

,. ,. 0 0 

,. 0 W 0 

\ 0 0 ,. 

Mean girth of plant. (an) 

4th 
month 

55.50 

53.33 

53.75 

47.67 

SO.17 

53.08 

54 .25 

54 .08 

47.33 

50.3'3 

56 .42 

50.92 

53.33 

57.17 

54 .17 

5th 
month 

59.58 

58.00 

57.75 

52.94 

54.17 

59.42 

58.SO 

59.83 

53.50 

55.75 

59.33 

57.14 

61.18 

62.25 

61.25 

6th 
month 

68.58 

63.81 

63.08 

58.00 

64.92 

63.17 

64.58 

64.33 

58.00 

60.92 

65.00 

62.17 

66.58 

66.08 

67.03 
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--------------------------------------------------
CD (5") .8 liS 

SEm .± 2.80 2.27 

--------------------------------------------------
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Table 40. Iffeet of aplit application of NPK on number 
of funct.ional leave. (plant. crop) 

-----------------~--------------------------------------MeM n1lJd)er of f1met.ional leave. 

Treatment. ------------------------------------------------_ ... 4th 5th 6th 7th 8th 
COde Splitting .,nt.h MOnth Il1O nth month month 

---------------------------~----------------------------

T1 ~ ~ 0 0 7.58 8.42 9.58 8.50 8.42 

T2 ~ 0 ~ 0 8.01 8.00 9.17 8.50 8.25 

T3 ~ ~ ~ 0 7.67 9.25 9.17 8.92 9.25 

T. ~ 0 ~ ~ 7.25 8.58 8.58 7.83 8.SO 

TS ~ *' 
0 ~ 7.50 8.50 8.50 7.67 7.67 

T6 ~ ~ ~ II( 8.00 8.58 9.25 8.33 8.83 

T7 " ~ 0 II( 8.42 9.08 9.17 8.33 8.33 

T8 '- ~ II( 0 7.42 8.42 9.25 8.17 8.91 

T9 *' 
0 ~ *' 

8.42 8.42 8.25 8.25 8.06 

TIC ~ ~ ~ 0 8.25 9.00 9.08 8.75 8.08 

TIl '- , 0 0 8.50 8.83 10.25 8.83 8.50 

T12 ~ 0 ~ 0 8.08 8.47 8.50 8.42 8.33 

T13 \ ~ 0 0 7.8l 8.67 9.92 8.11 8.08 

T14 " 0 ~ 0 8.l3 8.50 9.08 8.58 8.33 

T15 \ 0 0 
*' 

8.08 8.58 8.67 8.33 7.41 

--------------------------------------------------------
CD (5") N8 N8 N8 NS 0.58 

BEm + 0.32 0.28 0.38 0.27 0.20 

--------------------------------------------------------
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Table 41. Bffeet of split epplieation of NPX on 
the number of f\Ul~i.nal leaves 
(ratoon 1) 

---------------~---~-----~------------------------Mean number of functional 
leavell 

----------------------------T rea tIIIen t 4th 5th 6th ----------------Code Splittino month month month 

--------------------------------------------------
T1 ~ ~ 0 0 14.33 13.75 10.83 

1'2 ~ 0 ~ 0 14.08 13.25 10.56 

T3 ~ ,. ~ 0 13.42 13.33 10.50 

T4 ~ 0 ~ ,. 13.08 12.67 9.41 

T5 ~ ~ 0 ,. 13.25 13.00 10.19 

T6 ~ ~ 
,. ,. 13.67 12.83 10.67 

T7 ~ ~ 0 ,. 14.08 13.58 10.92 

Te 
,. ~ Ie 0 13.92 13.67 10.67 

Tg ~ 0 ~ Ie 12.50 12.67 10.17 

T
10 • • ~ 0 14.00 13.83 10.58 

1'11 ~ " 0 0 14.00 14.67 12.00 

T12 ~ 0 \ 0 14.67 13.64 10.17 

T
13 

I.( • 0 0 14.92 14.58 12.67 

T14 " 0 J.i 0 14.92 14.08 11.25 

1'15 \ 0 0 I,. 14.17 13.42 11.25 

--------------------------------------------------
CD ( 5") NS NS NS 

81m ± 0.'4 0.73 0.60 



In the plant crop aignificant differences among 

the treatment effects could be observed only in the 8th 

month. At this stage, T3 (~, ~, ~, 0) produced the 

maxi.URI n\ll1ber of factional leave. (9.25) and T1S 
(~, 0, 0, ~), the ~ni.um number (7.41). 

The treatments failed to eatablish statistically 

significant differences 1n ratoon 1. 

iv) Plant characters at shoot1ng 

136 

Data on the height of the plant., girth of the 

pseudostern end the number of functional leaves at the time 

of shooting, both in the plan. crop and in ratoon 1, are 

presented in Tables 42 and 43 respectively_ 

The differencea due to the treatments with regard to 

the plant character. at sbooting were not significant both 

in the plant crop and in ratoon 1. 

v) Duration of the crop 

Data relating to the duration of the crop fro. 

planting to shooting and fro. plantinv to harvest in the 

plant crop and in ratoon 1 are pre.ented in Table. 44 Md 

45 respectively (FiV.S). 

There were 8iqnificant differences with regard to 

the duration from planting to shootinv in the plant crop. 
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Table 42. Effect of .plit application of HPK on plant 
character. at ebootlnq (plant crop) 

----------------------~-~----------~---------------------Mean 
Treatlllent Mean MeaD nUilber of 

------------------ he lTht girth functional 
COde Splitting (ell (em) leayea 

----------------------~----------------------------------

T1 ~ ~ 0 0 310.83 68.41 7.58 

'1'2 ~ 0 ~ 0 303.11 71.64 8.08 

T3 ~ ~ l-. 0 302.83 68.94 7.67 

'1'4 ~ 0 ~ ~ 298.83 66.75 7.25 

'1'5 ~ ~ 0 ~ 283.75 62.00 7.50 

'1'6 l-. • ~ ~ 306 .42 66.17 8.00 

'1'7 ~ ~ 0 \ 289.50 66.75 8.42 

'1'8 ~ ~ ~ 0 299.00 64.92 7.42 

'1'9 ~ 0 ~ ~ 305.00 66.58 8.42 

'1'10 ~ ~ ~ 0 291.92 67.58 8.25 

'I'll ~ " 0 0 302.42 67.50 8.50 

'1'12 ~ 0 " 0 313.19 66.54 8.08 

'1'13 It ~ 0 0 293.50 65.00 7.83 

'1'14 \ 0 lti 0 304.00 67.25 8.33 

'1'15 \ 0 0 ~ 277~OO 63.08 8.08 

--------------------~------~~---------~------------------

CD (5%) H5 liS 1f8 

8.49 0.61 

---------------------------------------------------------

1 
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Table 43. Effect of split application of HPK on plant 
eharacters at shooting (ratoon 1) 

-------------------------~---~------------------------------Mean 

Mean area of 
third Treatment .. e .. ...an natber of le.f 

--------------- height girth functional 
(.2) Code SplIttIng (CSt) ( em) l.a •• s 

------------------------------------------------------------
T1 ~ ~ 0 0 332.S3 70.00 11.17 1.45 

T2 ~ 0 ~ 0 324.00 67.17 10.S3 1.39 

T3 ~ ~ ~ 0 333.83 67.17 11.00 1.50 

T4 ~ 0 ~ " 322.33 65.17 9.83 1 .. 37 

TS ~ ~ 0 ~ 326.33 69.67 10.50 1.21 

T6 ~ ~ ~ ~ 333.83 69.67 10.S3 1.34 

T7 ~ ~ 0 " 315.83 67.50 12.33 1.47 

TS ~ ~ ~ 0 334.17 67.83 11.50 1 .. 26 

T9 \ 0 ~ " 304.67 60.58 10.33 1.24 

T10 " ~ ~ 0 312.83 63.50 11.17 1.49 

TIl ~ " 0 0 318.33 67.50 11.50 1.36 

T12 " 0 " 0 333.83 67.17 10.50 1.40 

T13 " ~ 0 0 326.83 68.33 11.67 1.39 

T14 \ 0 " 0 337.67 68.50 12.17 1.38 

T1S " 0 0 la 343.33 68.67 11.00 1.37 

-----------------------------~------------------------------

CD ( 5") 5S MS NB HS 

Slrm .:!: 11.59 2.37 0.52 0.27 

--------------------------------~---------------------------
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arable 44. J:ffec~ of .pli~ application of NPK on 
duratioa 0 f ~be ClOp (plant crop) 

------------------------------------------------------
Mean duration (days) 

------------------------------Treatment Plan~1ng Shooting Plan~inq 

-----------~-------
to to to 

Code Splitting sbootino harvest harvest 

---------------------------------------_._-------------
'1'1 ~ ~ 0 0 290.50 91.33 381.83 

'1'2 ~ 0 ~ 0 334.00 96.00 430.00 

'1'3 ~ ~ '" 
0 270.33 101.00 371.33 

'1'4 ~ 0 1o.t ~ 298.83 102.83 401.66 

'1'5 ~ ~ 0 ~ 290.50 93.00 383.50 

'1'6 ~ ~ ~ ~ 268.67 95.17 363.84 

'1', ~ ~ 0 ~ 255.50 103.00 358.50 

'1'8 ~ ~ ~ 0 269.00 95.83 364.83 

'1'9 ~ 0 ~ ~ 299.67 102.50 402.17 

'1'10 ~ ~ ~ 0 282.00 99.33 381.33 

'I'll • \ 0 0 262.17 93.00 355.17 

'1'12 ~ 0 \ 0 326.83 90.50 417.33 

T 13 \ ~ 0 0 268.17 94.50 362.67 

'1'14 " 0 ~ 0 284.17 98.17 382.34 

'1'15 \ 0 0 • 276.83 88.50 365.33 

------------------------------------------------------
CD(S%) 35.15 NS 34.99 

SErn + - 22.13 3.75 12.08 

------------------------------------------------------
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Table 45. Effect of 8Plit. application of MPK on 
duration of the crop (ratoGn 1) 

---------------------~-----------------------------------
Mean duration (days) 

Treatment -~---~-------------------------------
------------------ St&1't.in9 to Shootinq to S-t;,artiDq to 
Code Splittin9 .hooting harvest harYest 

-------------------------~-------------------------------

T1 ~ ~ 0 0 233.83 87.50 321.33 

T2 ~ 0 ~ 0 231.83 86.67 318.50 

'1'3 ~ Ia; 1a 0 236.33 85.83 322.16 

'1'4 ~ 0 ~ ~ 240.50 90.00 330.50 

'1'5 ~ ~ 0 1.i 239.50 87.83 327.33 

T6 ~ 1a ~ l& 238.17 87.50 325.67 

T7 • ~ 0 ~ 227.50 82.17 309.67 

T8 ~ ~ ~ 0 237. SO 89.50 327.00 

'1'9 ~ 0 ~ ~ 232.00 84.17 316,17 

T 10 ~ ~ ~ 0 237.00 89.33 326.33 

Tll ~ ~ 0 0 218.83 86 .67 305.50 

'1'12 ~ 0 ~ 0 249.83 87.33 337.16 

'1'13 " -.: 0 0 217 .83 89.50 307.33 

T14 J.i 0 ~ 0 232.67 85.67 318.34 

'1'15 " 0 0 ~ 242.33 86.33 328.66 

---------------------------------------------------------
CD (5") NS NS NS 

SEm .± 11.14 2.35 11.03 

---------------------------------------------------------
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Earliest shooting (255.50 da,.) was observed in T7 

(~, ~, 0, ~) followed by 'I'll (~, \' 0, 0) which shot 

in 262.17 days. Long •• t dUration (334.00 days) wa. 

recorded in T2 (~, 0, ~, 0). The difference. were not 

significant with regard to the duration from shooting to 

harvest. The duration from planting to harvest also 

recorded significant differences wherein 'I'll (., \, 0, 0) 

gave the earliest crop in 355.17 day., followed by '1'7 

(~, ~, 0, ~) giving the crop in 358.50 days. T2 

(~ , 0, ~, 0) reco rded the .. ximUIR duration and came to 

harvest in 430.00 day •• 

The differences with regard to the above observa­

tions were not statistically significant in ratoon 1. 

b. Dry matter production 

i) COntribution of cUfferent part. 

Data relating to the dry matter content of the 

different part. and the total dry matter content of tbe 

planta, aa influenced by the different treatments, are 

presented in Table 46 and Fig.6. 

l~l 

Significant differences were not obtained with 

respect to any of the organs. However, the total dry 

matter content recorded signif icant difference.. Th. 

highest value of 8.207 kg was recorded by '1'14 (\, 0, ~, 0). 

_______ ~.-s .. 



Table 46. Effect of split ~p11cat1on of NPK on dry matter 
c:onten~ of d1fferen't plant parts at harve.t 

----------------------------------------------------------------Mean dry matter content (It) 
Treatment ----------~----------------------------------

--------------- P •• lIdo-
Code Sp11tt1n 9 st_ Leave. Peduncle Fruits Total 

----------------------------------------------------------------
T1 ~ ~ 0 0 1.409 2.665 0.105 2.494 6.673 

(21.12) (39.94) (1.57) (37.37 ) 

T2 ~ 0 ~ '0 1.637 2.551 0.143 2.798 7.129 
(22.96) (35.78) ( 2.01) ( 39.25) 

T3 ~ ~ ~ 0 2.241 2.871 0.124 2.125 7.361 
(:30.45) (39.00) (1.68) ( 28.87) 

T4 ~ 0 ~ .. 1.941 2.422 0.111 2.508 6.982 
(27.80) (34.69) (1.59) (35.92) 

TS ~ Ie 0 It 1.689 2.767 0.118 2.237 6.811 
( 24 .80) (40.6l) (1.73) (32.84) 

T, ~ • • ~ 1.512 2.551 0.125 2.046 6.234 
(24.25) (40.92) ( 2.01) (32.82) 

T7 Ie ~ 0 ~ 1.487 2.789 0.124 2.315 6.715 
( 22.14) (41.53) ( 1.S5) (34.48) 

TS ~ ~ • 0 1.935 3.024 0.145 2.486 7.590 
(25.50) (39.84) (1.91) (32.75) 

T9 ~ 0 ~ ~ 1.342 1.991 0.116 2.051 5.500 
(24.40) (36.20) (2.11) (37.29) 

T10 • • ~ 0 1.376 3.056 0.109 2.309 6.850 
(20~09) (44.61) (1.59 ) (33.71) 

T11 
,. \ 0 0 1.790 2.706 0.117 2.590 7.203 

(24.85) (37.57) (1.62) (35.96) 

T12 ~ 0 \ 0 1.411 3.072 0.121 1.997 6.601 
(21.38) (46.54) (1.83) (30.25) 

T13 \ It 0 0 1.788 2.874 0.138 3.075 7.875 
( 22.70) (36. SO) (1.75) (39.05) 

T14 % 0 ~ 0 1.952 2.648 0.156 3.451 8.207 
(23.78) (32.21) (1.90) (42.05) 

TIS % 0 0 ~ 1.853 3.221 0.145 2.942 8.161 
(22.70) (39.47) (1.78) (36.05) 

---------------------------------~------------------------------
CD ( 5%) NS NS NIl NS 1.380 

SEm .± 0.20 0.23 0.02 0.30 0.48 

----------------------------------------------------------------
Notel Figures in parentheses ind1cate the percentage to the 

total 
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This treatment was siwnificently superior to T6 

(~. ~, ~, ~) and Tg (~. 0, ~, ~) vhic~ recorded 6.234 kg 

and 5.500 Kg re8peetively. The control, Tl (~. ~, 0, 0), 

had recorded a total dry matter content of 6.673 kg. 

ii) Relative contribution by different parts 

The dry matter production was partitioned into the 

various plant part8 aDd the data are furni8hed in Table 47. 

These values were obtained by pooling all the treatmenta. 

It ean be seen from the Table that the total dry 

weight ranged from 5.500 to 8.207 Kg/plant, the maximum 

percentage being contributed by the l.ave. (39.03.± 3.71). 

The fruits (35.24 .± 1.5~) and the pseudostem (23.93 ~ 2.65~) 

also contributed appreciably. The contribution of the 

peduncle (1.80 .± 0.70%) va. the le.st. 

iii) R.te of prodUction 

Data relating to the per day dry matter production, 

as calculated from the total dry matter production and the 

total duration, are liven in Table 48. 

The per day production wes mex~um (25.78 g) in T14 

(\, 0, ~, 0) whieh was 24.1~ more than that of the control. 

Thi8 vas closely followed by T13 (~, ., 0, 0) with a per day 

production of 25.62 9 (23.35" IIlOre than the control). Millimum 
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TibIa 47. Effect of split application of 1fPj( Oft the lI\eaft. standard deviation dd ranqe .alu •• 
of dry matter production in diff.rent plant parte at harvest 

-.---------------------------- --_ .... -----_ .... ..,-----------_ .. ,._---------------------------------..------------.----
Particulars Paeudoet_ 1..eavu Peduncle Fruita 

~~----------------------~------~--~-~------~-----~~~-----~~-~-----~---~-~----------~~~---~------~ 

Dry .. ttar 
p EOductlon 
(II> 

" to total 

1.691*+ 0.266** 2.747 + 0.305 0.126 .t 0.015 2.495 % 0 •• 20 7.059 .t 0.722 
(1."'2: 2.241)*·· (1.991: 1.221) (0.105 - 0.156) (1.997 - 3 .... 51) (5.500 - 8.207) 

22.93 t 2.65 
(20.09 :30.45) 

39.03 + 3.11 
( 32.21 : .. 6 .54 ) 

1.80 .t 0.70 
( 1 • 57 - 2 • 11) 

35 .. 24 t- 3. 52 
(29.87 : .. 2 .05) 

~-------------------------------------~-------------------------------------- -------------- -------~ 

* Me. 
•• StaDdard d .. letioD 

.** 
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Table 48. Effect of split application of NPK on the 
rate of dry lnatter produetion 

-------------------~---~-----------------------------
Dry matter production (g) 

-------------------------
Duration 

Devi ... 
Treatment (daya ) tion 

Total Rate from 
--------------- (per control 
Code Splitting day) (") 

---------------------~-------------------------------

'1'1 ~ ~ 0 0 321.33 6673 20.77 

'1'2 ~ 0 ~ 0 318.50 7129 22.38 + 7.75 

'1'3 ~ ~ • 0 322.16 7361 22.85 +10.01 

T. ~ 0 • ~ 330.50 6982 21.13 + 1.73 

'1'5 ~ • 0 • 327 .33 6811 20.81 + 0.19 

'1'6 l.i ~ ~ 
, 

325.67 623. 19.14 7.85 ,. -
'1'7 • ~ 0 • 30'.67 6715 21.68 + 4.38 

'1'8 ~ ~ • 0 327.00 7590 23.21 +11.75 

'1'9 • 0 ~ ~ 316.17 5500 17 •• 0 -16.23 

'1'10 ~ ~ ~ 0 326.33 6850 20.99 + 1.06 

'1'11 • \ 0 0 30S.SO 7203 23.58 +13.53 

'1'12 ~ 0 \ 0 337.16 6601 19.58 - 5.73 

T13 \ ~ 0 0 307.33 7875 25.62 +23.35 

'1'1. \ 0 ~ 0 318.34 8207 25.78 +24.12 

T 15 1& 0 0 l.i 328.66 8161 2 •• 83 +19.55 

------------------------------------------------------



rate was that of T, (~, 0, ~, ~) which had a dry matter 

production of 17.40 t/day and was 16.23" less than the 

control. The control, Tl (~, ~, 0, 0), had produced 

20.77 9 dry matter per day. 

c. Bunch eharacter. 

i) Plant crop 

1 t.' c· 
tJ 

Data pertainint to the weigh~ of the bunch, number 

of hands and number of £inters, as influenced by the 

different treatments, in the plant crop, are presented in 

Table 49. 

The difference. ob.erved UtOft9 the treatments in 

respect of the above character. were not statistically 

15 igfti£ icant. 

ii) Itatoon 1 

Data pertaining to the effect of the various treat­

ments on the yield in ratoon 1 are presented in Table SO. 

There were .i;nificant differences with regard to 

the weight of the bunch. MaxilR\1ln bunch weight (16.63 lUi) 

was recorded by T14 <", 0, ~, 0) and was on par with T13 
(\, ~, 0, 0), T6 <~, ~ •• , .) and TIl <., \. 0, 0) which 

had recorded bunch weight of 16.50 kg, 15.50 kg end 14.42 ltV 

respectively. These treatment. were significantly superior 



Table 49. Effect of split application of NPK on 
b\lJlch characters (plant crop) 

------------------~~-----------------------------------
Treatment Mean Meall J'luat> er Mean nUllb er 

---------------- weight of hands of fingers Code Splitting (It) 

---------------------------~-----~---------------------

T1 ~ ~ 0 0 10.50 10.67 16S.67 

T ~ 
2 

0 ~ 0 11.00 10.67 152.67 

'1'3 ~ ~ • 0 11.83 11.83 167.83 

T. ~ 0 ~ ~ 11.5C 11.:33 lS0.33 

TS ~ ~ 0 ~ 11.33 10.00 149.83 

T6 ~ It ~ • 12.00 11.50 156.00 

T, • ~ 0 ~ 11.42 10.33 167.67 

TS J..i ~ • 0 11.92 11.00 173.00 

T, • 0 ~ \ 11.58 10.67 159.17 

T10 ~ ~ ~ 0 11.92 11.00 169.50 

Tl1 ~ ~ 0 0 13.33 11.67 196.00 

T12 ~ 0 ~ 0 10.92 11.00 165.17 

T
13 ~ ~ 0 0 12.00 10.67 165. SO 

T14 ~ 0 \ 0 11.75 11.33 169.83 

T1S \ 0 0 • 12.17 11.00 lS7.33 

------~.------------------------------------------------

CD (5%) KS NS NS 

Sia .:t 0.73 0.37 10.46 



Table 50. Effect of .-pItt appllcCitlon of NPK on the bunch 
character. (ratoon 1) 

------------------------------------------- ------------------
Treatment Me_ 

Me8n nUllber Mean nURber of ---------------- weitht of hends fingers Code Splitting (If) 

--------------------------------------------------------------
Tl ~ ~ 0 0 13.67 12.33 199.67 

'1'2 ~ 0 ~ 0 13.58 12.00 198.67 

'1'3 ~ • • 0 11.08 11.00 180.17 

'1'" It 0 " • 12.58 11.33 174.83 

'1'5 ~ " 0 • 11.33 11.67 197.67 

'1'6 • • " " 15.50 11.50 195.00 

'1'7 • ~ 0 • 13.58 10.67 163.33 

'1'8 " ~ " 0 12.83 11.33 183.83 

'1'9 .. 0 It • 11.25 9.67 157.67 

T 10 ~ " ~ 0 13.25 10.67 191.33 

'I'll ~ '" 
0 0 14.42 11.17 192.33 

'1'12 ~ 0 \ 0 13.17 11.67 . 188.33 

'1'13 % ~ 0 0 16.50 12.00 204.50 

'1'1" t.. 0 • 0 16.63 12.50 207.00 

'1' 15 \ 0 0 • 13,.45 12.17 196.33 

--------------------------------------------------------------
CD( 5") 2.88 NS NS 

SEa .± 0.99 0.54 12.77 

---------------------_._---------------------------------------



to the control, T1 (~, ~, 0, 0), which had recorded a 

bunch weight of 13.61 kg. T3 (~, ~, ~, 0) recorded the 

minimum bunch weight. (11.08 kg). The data presented on 

the nwnber of hands and the n\1lli)er of fingers revealed 

that the treatment difference. were not. statistically 

II ignificant. 

iii) Ratoon 2 

Data relatlng to the bunch characters as influenced 

by the different. treatments ln ratoon 2 are presented in 

Table 51. 

weight of the bunch differed s191lificanUy with 

regard to the t.reatments t.ried. T14 (~, 0, \, 0) which 

recordecr the maxia_ (14.50 kg) bunch weight, was on par 

(12.25 kg) with the control, "1 (~, ~, 0, 0). The aini ... 

bunch weight. (9.50 kg) was recorded by T5 (~, ~, 0, ~). 

Significant differences were observed with regard to the 

number of hands. It. was maximum (10.83) in T11 (~, \, 0, 0), 

which wa. on par with the control, T1 (~, ~, 0, 0), and 

minimum (8.61) in T9 (~, 0, ~, \) and T15 (\' 0, 0, ~). 

With respect to the Jl\lllt)er of f1ngers, the dlfferences 

among the treatments were not statistically significant. 

tv) Pooled bunch character. for the three crops 

Data on the bunch charaeters of the three crops 



Table 51. Effect of split application of NPK on bunch 
characters (ratoon 2) 

Treatment 

Code Splitting 

T1 ~ ~ 0 0 

~2 ~ 0 ~ 0 

T3 ~ lsi l.i 0 

T4 ~ 0 lsi ~ 

T5 ~ ~ 0 ~ 

T6 • • lsi ~ 

T7 ~ ~ 0 ~ 

T8 ~ ~ • 0 

T9 • 0 ~ • 
T10 • • ~ 0 

T 11 ~ " 0 0 

TI2 ~ 0 " 0 

T
13 " ~ 0 0 

T14 " 0 • 0 

TIS \ 0 0 • 

Mean 
weight 
(I" 

12.25 

11.83 

11.75 

10.00 

9.50 

13.08 

12.25 

9.92 

9.15 

11.50 

13.83 

13.00 

14.25 

14.SO 

11.33 

Mean nunber Mean nuRber 
of hands of fingers 

1e.50 165.83 

9.67 156.33 

9.83 153.67 

9.17 136.33 

8.83 140.50 

10.00 161.83 

10.50 156.17 

9.50 146.43 

8.67 131.33 

9.33 145.00 

10.83 162.40 

9.83 157.00 

10.33 187.17 

10.33 178.83 

8.67 138.67 

150 

-----------------------------------------------~------------

CD ( 5%) 2.77 1.23 NS 

SEm .± 0.96 0.42 11.27 

-----------------------~-----------------------------------



(the plant crop and the tw ratoona) were pooled and 

subjected to statistical analysis. The resul ts are 

furnished in Table 52. Bunch weight of the plants of 
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the treatments in the three erops is presented in Fig.7. 

photographs of the bunches and handa of representative 

treatments are presented in Plates 10 and 11 respeetively. 

Th e lIIaxilllWll bunch weight (14.295 kg) reco rded by 

T14 (\' 0, ~, 0) was on par with T13 (\, ~, 0, 0), which 

recorded a bunch weight: of 14.250 kg. These treatments 

were significantly s"Perior to the control, T1 (~, ~, 0,0), 

which recorded 12.139 kg buneh weight. oata on the nuat>er 

of hands and the nUillber of fingers showed no siqnific8Dt 

differences. 

d. Fruit characters 

i) Physical characters 

Data on the physical characters of the fruit, as 

influenced by the different treatments, are presented in 

Table 53. 

There were no significant difference. with regard 

to the length of the stalk, length of the edible portion, 

length of the apex, total length, girth and weight of the 

fruit, weight of pulp, volume of frui~ or wlwne of pulp­

With regard to the pulp/peel ratio (by weight), significant 



Table 52. Effect of split application of NPK on bunch 
charactera (pooled data for the three crops> 

------------------------------------------------------------
Treatment Mean Mean n\llli)er Mean nWlber 

------------------ wei9ht of h&~s of f1nvers 
Code Splitting ( IIJ) 

-----------------------~--~---------------------------------

'1'1 ~ ~ 0 0 12.139 11.17 178.39 

'1' ~ 0 ~ 0 12.139 10.78 169.22 
2 

'1'3 ~ a. ~ 0 11.556 10.89 156.50 

'1'4 ~ 0 ~ ~ 11.361 10.61 163.83 

'1'5 ~ ~ 0 ~ 10.722 10.17 162.67 

'1', ~ a. ~ ~ 13.528 11.00 170.95 

'1'7 ~ ~ 0 ~ 12.417 10.50 162.39 

TS ~ ~ ~ 0 11. SS6 10.61 167.75 

'1'9 ~ 0 ~ ~ 10.861 9.67 149.39 

'1'10 ~ ~ ~ 0 12.222 10.33 168.61 

'I'll a. \ 0 0 13.861 11.22 lS3.58 

'1'12 a. 0 \ 0 12.361 10.83 170.17 

'1'13 " ~ 0 0 14.250 11.00 185.72 

'1'14 ~ 0 ~ 0 14.29S 11.39 185.05 

'1'15 ~ C 0 .. 12.317 10.61 167.61 

------------------------------------------------------------
CD ( 5%) 1.945 NS NS 

SEnt .± 0.930 0.31 7.36 
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'P\C9te _11. 



Table 53. Effect of split application of NPK on the physical characters of the fruit 

--------------------~------------------~----------~-----------------------------------------------Mean 
pulP/ 

Keen length (em) Mean weight Mean volume peel 
Treatment -------------------------- Mean (g) ( cc) ratio 

---------------------,- Edible girth ---------1- ----------- (by 
Code Splittin(i Stalk po rtion Apex Total (em) Fruit Pulp Fruit Pulp weight) 

--------------------------------------------------------------------------------------------------
T1 ~ ~ 0 0 2.77 11.07 0.73 14.57 9.50 69.67 56.60 60.33 51.00 4.29 

T2 ~ 0 ~ 0 3.17 10.50 0 .77 14.44 9.57 66.33 54 .33 62.17 51.83 4.55 

T3 ~ • ~ 0 2.87 11.67 0.87 15.41 10.63 81.67 65.50 77.33 57.67 4.18 

T4 ~ 0 ~ ~ 3.03 9.90 0.77 13.70 9.67 64.33 53.67 57.00 46.17 5.48 

TS ~ ~ 0 ~ 2.67 10.10 0.77 13.54 9.43 62.50 46.83 54.33 42.00 3.28 

T6 ~ ~ ~ ~ Z.87 11.43 0.77 15.07 10.23 81.00 64.50 77.00 61.67 3.88 

T7 ?.i ~ 0 ~ 3.13 10.33 o.so 14.26 9.27 63.50 51.33 56.00 47.33 4.20 

TS ~ ~ ~ 0 3.00 11.20 0.87 15.07 9.30 69.67 57.17 61.00 49.33 4.80 

T9 ~ 0 ~ ~ 2.73 10.S0 0.73 14.26 9.53 67.S3 55.67 60183 51.27 4.57 

T 10 J..i ~ ~ 0 2.83 11.03 0.80 14.66 10.10 70.67 59 .33 65.00 52.50 5.31 

TIl l:i % 0 0 2.67 10.50 0.73 13.90 9.53 65.83 51.50 59.50 47.17 3.75 

T12 ~ 0 \ 0 2.63 9.77 0.83 13.23 8.97 54 .33 42.17 48.50 37.17 3.54 

T
13 % ~ 0 0 3.07 11.30 0.67 15.04 9.87 70.67 54.00 64.50 46.33 3.29 

T14 J.i 0 ~ 0 2.80 10.40 0.77 13.97 9.50 65.50 52.83 56.17 43.83 4.32 

TIS ~ 0 0 ~ 2.83 10.17 0.70 13.70 10.13 68.00 57.67 62.00 45.00 5.64 

- - ------------------- - ----------~-- --------------------------------------------------------- -----
CD (5%) NS NS NS NS NS NS NS NS NS 1.42 
SEnt .± 0.16 0.59 0.06 0.62 0.35 5.76 4 •• 9 6.10 4.69 0.49 

--------------------------------------------------------------------------------------------------
~ 

U1 
W 



differences were obtained. TIS (\, 0, 0, .) excelled all 

the other treatments with a ratio of 5.64 whereas the 

minimum ratio (3.28) was recorded in TS (~, ~, 0, ~). 

ii) Chemical characters 

Data on the chemical (qualitative) characters of 

the fruit as influenced by the different treatments are 

presented in Tabl e 54. 

There were no slqnifica~t differences with regard 

to total soluble solids, nOD-reducing sugars, acidity or 
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sugar/acid ratio. However, significant differences were 

observed with reqard to reducing and total sugars. In the 

content of reducino sugars, '1'15 (" 0, 0, ~), which recorded 

the highest percentage (17.30), was significantly superior 

to the control, . '1'1 (~, ~, 0, 0), with a content of 16.52 

per cent. '1'3 (~, ... • , 0) had the lowest value (15.97 

per cent). In the total sugar content also, '1'15 (\, 0, 0, ~) 

had the highest value (17.43 per cent) which was significantly 

superior to that (16.71 per cent) of the control, '1'1 

(~, ~, 0, 0). low,est percentage (16.28) was obtained in 

TS (~, ~, 0, ~), 

2. Influence of split application of NPK fertilizers 
on the uptake of elements 

a. Nutrient content 

i) Nitrogen 
,Data on the percentage of N in the di£ferent plant 
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Table 54. Effect of split application of MPK on tbe cbaical 
character. (quality) of the fruit 

---------------~---------------------------------~---------------allgar. (") 
'1'reataent '1'.8.8. --------------------- Suqar/ 

---------------- (") Red\le- MoD- Acidity Acid 
Code Splitting ill9 ReduciDg Total (,,) ratio 

--------------------------------~--------------------------------

T1 as ~ 0 0 21.33 16.52 0.19 16.11 0.46 36.43 

'1'2 ~ 0 ~ 0 28.00 16.45 0.38 16.83 0.48 35.42 

'1'3 ~ ~ i.& 0 26.50 15.97 0.39 16.36 0.50 32.82 

'1'4 ~ 0 
'" ~ 25.83 16.33 0.29 16.62 0.50 33.36 

'1'5 as ~ 0 ,. 27.00 16.11 0.11 16.28 0.46 35.85 

'1'6 ~ ~ It 
'" 

28.00 16.48 0.45 16.93 0.52 32.68 

'1'7 " ~ 0 It 28.33 16.92 0.18 17.10 0.52 33.28 

'1'8 ~ ~. It 0 21.61 16.53 0.18 16.71 0.48 35.21 

'1'9 ~ 0 ~ ,. 21.83 16.68 0.21 16.89 O.so 33.88 

'1'10 " ~ ~ 0 27.00 17.08 0.19 17.27 0.52 33.31 

'1' 11 la \ 0 0 28.67 11.17 0.16 17.33 0.50 34.77 

'1'12 ~ 0 \ 0 28.33 11.20 0.19 17.39 0.50 34.89 

'1'13 \ ~ 0 0 28.67 17.0e 0.22 17.30 0.54 32.31 

'1'14 ~ 0 It 0 28.17 17.08 0.25 17.33 0.50 34.77 

'1'15 \ 0 0 % 29.00 17.30 0.13 17.43 C.52 33.61 

-----------------------------------------------------------------
CD ( 5") NS 0.32 NS 0.30 NS NS 

Sllft .± 0.82 0.12 0.12 0.10 0.03 1.69 

-----------------------------------------------------------------
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parts are presented in Table S5. Significant differencea 

were evident only in t.be peduncle. The highest percentage 

(2.98) was recorded in T10 (~, ~, ~, 0) which wa. signi­

ficantly superior to the control '1'1 (~, ~, 0, 0) which had 

a value of 2.16%. The lowest value (1.31~) was in T14 

(\, o,~, 0). 

ii) Phosphorus 

Data pertaininv to the concentration of P 1n the 

different plant parts a. influenced by the different 

treatments are given in Table 56. The differences due to 

the treatments were not statistically si9Dificant. 

iii) Potassi\Ult 

The percentage of lC in the different plant paru 

as influenced by the different treatments are given in 

Table 57. The differences were significant only in the 

pseudostem and the peduncle. In the pseudostem, the 

maximum percentage (2.53) was recorded in T. (~, 0, ~, ~). 

This was significantly superior to the control, '1'1 

(~, ~, 0, 0) which recorded 1.82~. The percentage was 

the lowest (1.42) in '1'3 (~, .. ~, 0). In the peduncle, 

T2 (~, 0, ~, 0) recorded the maximum percentage (7.30). 

This was on par with 'I'll (.# \, 0, 0) with 6.~ end T14 
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Teble 55. Bffect of split application of NPK on 
the If c:onten't of the differen't plant 
paru at harvest 

--------------------------------------------------------
Mean content of N (,,) 

Treatment -----------------------------------
---------------- P.eudo-
Code Splitting .t_ Leave. Peduncl. J'rut ta 

--------------------------------------------------------
T1 ~ ~ 0 0 1.28 1.93 2.16 1.28 

T2 ~ 0 ~ 0 1.42 1.88 1. 58 1.12 

T3 ~ ~ ~ 0 1.63 1.72 2.34 0.96 

T4 ~ 0 ~ ~ 1.46 2.34 1.93 1.26 

T5 ~ ~ 0 It 1.42 2.00 2.09 1.08 

T6 ~ ~ ~ ~ 1.58 1.88 1.79 1.01 

T7 ~ ~ 0 ~ 1.83 1.81 1.83 1.38 

T8 ~ ~ ~ 0 1.65 1.86 2.43 0.94 

T9 ~ 0 ~ ~ 1.56 2.34 1.88 1.01 

T
10 ~ ~ ~ 0 1.42 1.93 2.98 1.05 

TIl \ I.( 0 0 1.35 1.93 2.16 1.45 

T12 ~ 0 ~ 0 1.72 2.11 2.20 1.15 

TIl I.( ~ 0 0 1.51 2.07 2.16 1.03 

T14 % 0 ~ 0 1.47 2.02 1.31 1 .08 

T
1s " 0 0 ~ 1.38 2.22 2.80 1.56 

--------------------------------------------------------
CD (5%) NS NS 0.73 NS 

Sill .± 0.15 0.22 0.25 0.47 

--------------------------------------------------------
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Table 56. Effeet of .plit application of KPK on the 
p coDtet of the different plant parts at 
hane.t 

~----------------------------------------------------~--
Mean oontent of P (,,) 

Treatment ---~------------------------------------.. -------..... - P.eudo-
Code Splitting .... Leave. Peduncle Fruit. 

--------------------------------------------------------
Tl Is ~ 0 0 0.096 0.08] 0.204 0.117 

"2 ~ a Is a 0.100 0.oe5 0.219 0.129 

'1'3 ~ ~ '- 0 0.017 0.086 0.169 0.127 

'1'4 Is 0 ~ ~ 0.07' 0.090 0.183 0.125 

TS Is ~ a ~ 0.102 0.08" 0.229 0.110 

'1'6 ~ • " • 0.086 0.075 0.225 0.121 

'1'7 • ~ a ~ 0.073 0.073 0.19' 0.115 

Te • ~ " 0 0.0'" 0.075 0.195 0.129 

'1'9 • 0 Is • 0.0'. 0.096 0.169 0.110 

'1'10 • ~ Is 0 0.100 0.071 0.192 0.113 

'I'll '- ,. 0 0 0.100 0.077 0.255 0.129 

'1'12 • 0 " a 0.129 0.096 0.198 0.113 

'1'13 " • a 0 0.100 0.090 0.192 0.123 

'1'14 " 0 • 0 0.0'4 0.079 0.244 0.121 

'1'15 " 0 0 • 0.106 0.072 0.213 0.11' 

-----~------~---------~-----~----------------------------

CD (5") M8 RS KS R8 

Sb .t 0.01 0.01 0.03 0.01 

--------------------------~-~----------------------------
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Table 57. Effect of .pllt application of MPK on the 
K conteD~ of t.he different plant part. at 
harv •• t 

~~----------------------~---~-------------------------content of K (") 
Treatment ---------~------------------------

----------------~ 
•• ftdo-

Code Splittino .... Lea ••• Peduncle Fruit. 

------------------------~-----------------------------

Tl ~ ~ 0 0 1.82 2.20 5.30 2.B3 

'1'2 ~ 0 ~ 0 2.25 2.50 7.30 2.35 

T3 ~ ... ~ 0 1.42 1.90 4.70 2.13 

'1'4 ~ 0 l.l • 2.53 2.20 5.60 2.27 

'1'5 ~ ~ 0 ~ 1.14 1.70 4.30 2.08 

T6 Ja ~ Ja ,. 2.02 2.50 5.00 2.33 

T7 '- ~ 0 Ja 1.80 2.30 5.10 2.12 

Te " ~ • 0 1.9' 3.30 5.30 2.03 

'1'9 " 0 ~ "- 1.77 2.10 2.90 2.08 

'1'10 ~ '- ~ 0 1.87 2.40 5.10 1.90 

'I'll '" J.t 0 0 1.52 1.90 6.00 2.25 

"12 ~ 0 " 0 2.44 2.10 5.30 2.18 

TIl " • 0 0 1.95 2.20 5.20 2.52 

T14 .. 0 
'" 

0 1.66 3.10 5.80 2.32 

'1'15 ~ 0 0 Ja 2.23 1.80 5.50 2.10 

------------------------------------------------------
CD (5") 0.45 )IS 1.61 NS 

SDI j; 0.16 0.42 0.56 0.24 

----------------------------~-------------------------
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(\, 0, \, 0) wi th 5.8~,and .ignificantly superior to the 

control, T1 (~, ~, 0, 0), with 5.3~. Tg (\, 0, ~, ~) 

had the lowe.t percentage (2.90). 

iv) Calcium 

Data pertaining to the percentaqe of Ca in the 

different plant parts a. influenced by the various treat­

ments ere given in Table 58. The p.eudo.tem end the leave. 

shoved .igni fi cant differenoes. In the p.e\1dostem, Tg 

(~, 0, ~, ~) recorded the highest (1.09%) and T, (~, ., ., \) 
the lowest (0 •• '%) value.. With regard to the leaves, Tg 

(~, 0, ~, ~) had the highe.t pereentage (1.21). This was 

significantly superior to T1 (~, ~, 0, 0) with 0.91%. TIS 

(\, 0, 0, ~) had the lowest percentage (0.75). 

v) Magnesium 

Data with regard to the percentage of Mg in the 

different plant parts are given in !able 59. The differences 

obtained were not. st.atistically significant in any of the 

parts. 

vi) Sulphur 

Data pertaining to the concentra.tion of S in the 

different plant. parts are given in Table 60. The pseudost._ 

alone showed significant. differences with regard to the 

concentration of s. T12 (~, 0, \, 0), which had the 



Table 58. Effect of aplit application of NPK on the 
ea content of the different plant parta at 
harvest 

--------------------------------------------------------
Content of Ca (%) 

Treatment ---~-------------------------------------------- Pae\tdo-
Code Splitting st_ Leave. PedUftcle Fruits 

--------------------------------------------------------
T1 ~ ~ 0 0 0.68 0.91 0.38 0.16 

T2 ~ 0 ~ 0 0.91 1.15 0.33 0.24 

T3 ~ It It 0 0.89 0.98 0.34 0.39 

T4 ~ 0 
'" 

~ 0.79 0.89 0.51 0.15 

Ts ~ ~ 0 ~ 0.71 0.80 0.49 0.19 

T6 ~ ~ ~ It 0.47 0.77 0.37 0.09 

T7 ~ ~ 0 .\ 1.03 1.20 0.31 0.13 

Ta \ ~ l.( 0 0.86 0.95 0.32 0.23 

T9 ~ 0 ~ ~ 1.09 1.21 0.42 0.33 

T10 ~ ~ ~ 0 0)70 0.98 0.50 0.17 

TIl 
'" 

% 0 0 1.05 0.92 0.25 0.20 

T12 ~ 0 \ 0 0.61 0.93 0.47 0.19 

T13 % \ 0 0 0.67 0.84 0.33 0.34 

T14 
,. 0 It 0 0.80 0.85 0.43 0.26 

TIS '" 
0 0 Ie 0.69 0.75 0.28 0.21 

--------------------------------------------------------
CD ( 5%) 0.35 0.28 NS NS 

SEm ± 0.12 0.09 0.09 0.08 

. 
-.--------------------------------~----------------------
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Table 59. Effect of split application of NPK on the 
Kg content of the different plant parts at 
harvest 

--------------------------------------------------------
COntent of Kg (") 

Treatment ---------------------------------
---------------- Pseudo-
Code Splitting stem Leavea Peduncle Fruits 

--------------------------------------------------------
Tl ~ ~ 0 0 0.l3 0.37 0.39 0.26 

'1'2 ' ~ 0 ~ 0 0.28 0.40 0.29 - 0.17 

'1'3 ~ ~ ~ 0 0.35 0.35 0.18 0.40 

'1'4 ~ 0 ~ ~ 0.28 0.42 0.22 0.22 

'1'5 ~ ~ 0 lo.l 0.32 0.44 0.31 0.17 

'1'6 ~ ~ ~ ~ 0.24 0.30 0.30 0.19 

'1'7 lo.l ~ 0 " 0.49 0.44 0.30 0.28 

'1'8 &.t ~ ~ 0 0.37 0.38 0.26 0.33 

'1'9 &.t 0 ~ &.t 0.50 0.42 0.31 0.36 

'1'10 ~ ~ ~ 0 0.24 0.31 0.28 0.28 

'I'll " \ 0 0 0.47 0.36 0.13 0.33 

'1'12 .. 0 % 0 0.24 0.35 0.28 0.26 

T
13 \ ~ 0 0 0.25 0.30 0.22 0.33 

'1'14 " 0 ~ 0 0.21 0.32 0.22 0.40 

'1'15 \ 0 0 ~ 0.27 0.31 0.16 0.33 

---------------------------------------------------------
CD ( 5") NS NS NS NS 

81m .:t 0.08 0.05 0.08 0.26 

--------------------------------------------------------
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Table 60. Effect of split application of NPK on the 
S content of the different plant parta at 
han-eat 

--------------------~-------~~-------------------------
Content of S (") 

Treatment -~------------------------------
--------------- P •• udo-
Code Splitting • tat Lea ..... Peduncle I'ruit. 

--------------------------------------~---------------

'1'1 ~ ~ 0 0 0.052 0.086 0.176 0.029 

'1'2 ~ 0 ~ 0 0.054 0.111 0.207 0.030 

'3 ~ ~ ~ 0 0.046 0.106 0.144 0.031 

'1'4 ~ 0 ~ ~ 0.036 0.093 0.215 0.034 

'1'5 ~ ~ 0 ~ O.OiS 0.100 0.164 0.034 

'1'6 ~ ~ '" ~ 0.054 0.118 0.158 0.032 

'1'7 ~ ~ 0 

'" 
0.056 0.086 0.145 0.028 

Te " ~ " 0 0.043 0.090 0.151 0.03·2 

'1'9 " 0 ~ " 0.085 0.102 0.167 0.032 

'1'10 ~ .. ~ 0 0.058 0.100 0.140 0.029 

'I'll ~ " 0 0 0.047 0.089 0.149 0.035 

'1'12 ~ 0 \ 0 0.106 0.084 0.195 0.031 

T
13 \ " 0 0 0.052 0.098 0.187 0.030 

'1'14 " 0 

'" 
0 0.047 0.109 0.167 0.03] 

'1'15 \ 0 0 " 0.080 0.104 0.140 0.029 

------------------------------------------------------
CD ( 5,,) 0.029 NS NS NS 

SBm .± 0.01 0.01 0.02 0.003 

------------------------------------------------------
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highest percentage (0.-106), vaa significantly superior to 

the control Tl (~, ~, 0, 0) vith 0.05~. Lovest percentage 

(0.036) vas recorded 1n T. (~, 0, ~, ~). 

vii) Copper 

Data relating to the concentration of cu in the 

different plant parts aa influenced by the different treat­

ments are presented in Table 01. The treatment differences 

were not fOund to be statistically significant. 

viii) Iron 

Data pertaining to the Fe content of the different 

plant parts 8S influeneed by the different treataenta are 

presented in Table 62. 'lhe treatments exhibited significant 

differences only in the peduncle. TS (~, ~, 0, ~) had the 

highest content (1352.0 ppm) and waa significantly superior 

to the control '1'1 (~, ~, 0, 0) with 574.4 ppm. T2 (~, 0, ~, 0) 

recorded the lowest content (307.7 ppm). 

ix) -Manganeae 

Data on the Mn content of the different plant parts 

are presented in Table 63. Significant difference. were 

obtained only in the case of the pseudostem, vherein, the 

maxim'Ulft content (126 2.7 ppm) was observed in T9 (~, 0, ~, ~). 

This V88 Significantly superior to the control, '1'1 (~, ~, 0, 0), 

vith 807.3 ppm and the lovest value (666.7 ppm) Was recorded 

in '1'7 (~, ~, 0, ~). 



Table 61. Bffect of .plit application of NFl( on the 
CU content of the diff.rent plant parts at 
harv •• t 

~------------------~----------------------------------
COntent of CU (ppm) 

Tr.atment 

--------------- .... udo-
COde Spli ttino .te. Leave. Peduncle J'rui t. 

------------------------------------------------------
T1 ~ ~ 0 0 

T2 ~ 0 ~ 0 

T3 ~ ~ ~ 0 

T4 ~ 0 ~ 1& 

TS ~ 1& 0 It& 

T6 ~ ~ • It& 

T7 ,. ~ 0 • 

T8 • ~ • 0 

T9 1& 0 ~ ~ 

T 10 1& ~ ~ 0 

T11 ~ I.( 0 0 

T12 ~ 0 ~ 0 

T 13 ~ " 0 0 

T14 \ 0 ~ 0 

T1S \ 0 " ,. 

CD (5") 

37.8 

38.4 

37.3 

39.3 

41.8 

33.7 

36.8 

35.0 

38.8 

31.9 

37.' 

43.3 

40.9 

42.3 

NS 

33.3 

34.3 

38.1 

29.8 

36.8 

33.4 

35.5 

37.0 

32.4 

31.9 

40.1 

35.2 

36.8 

NS 

3.68 

32.9 

25.3 

26.0 

24.1 

29.1 

29.5 

26 .8 

23.8 

48.9 

23.4 

23.8 

23.3 

43.8 

1B.4 

)IS 

6.52 

16.6 

17.0 

15.4 

15.4 

15.3 

17.3 

17.1 

19.1 

16.8 

18.4 

18.2 

16.0 

16.5 

19.0 

16.1 

)IS 

------------------------------------------------------
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Table 62. Effect of split application of NPK on the 
Fe content of the different plfl1lt parts at 
harvest 

-------------------------~-----------------------------

Treatment 

Code Splitting 

~ ~ 0 0 

T2 ~ 0 ~ 0 

T3 ~ \ \ 0 

T4 ~ 0 ~ ~ 

T5 ~ ~ 0 ~ 

T6 \ \ \ ~ 

T7 ~ ~ 0 \ 

TS \ ~ ~ 0 

T9 ~ 0 ~ ~ 

T10 ~ ~ ~ 0 

T11 \ ~ 0 0 

T 12 ~ 0 \ 0 

T
13 

,,~o 0 

T14 "0 '" 0 

T1S \ 0 0 '" 

Content of Fe (ppm) 

~-------------------------------P.euco. 
.tem Leaves Peduncle Fruits 

578.4 725.7 574.4 137.8 

807.5 1116.2 307.7 132.5 

1069 .9 1064 .8 6 28 • 5 90 .1 

598.0 1009.9 493.7 101.1 

1433.0 665.7 1352.0 126.0 

1185 .7 7 59 • 5 9 56 .4 133 .6 

10S5.8 843.7 509.0 96.7 

673.9 1063.5 327.6 110.8 

543.4 1200.8 1070.7 197.9 

877.7 1157.1 609.9 126.5 

346.1 926.0 527.9 88.2 

866.1 1046.6 

518.1 894.6 

763.5 961.6 

814.2 836.8 

881.0 99.9 

430.6 114.3 

490.2 66.6 

654.8 120.3 

-------------------------------------------------------
CD (5%) NS NS 566.65 NS 

SErn .± 250.20185.32 195.65 31.11 

-------------------------------------------------------
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Table 63. Effect of split application of NPK on the 
MIl coatat of the dlfferen, plant parts at 
harvest 

------------------------------------------------------
Treatalent 

Code Spll ttlng 

'1'1 "~O 0 

1'2 ~ 0 ~ 0 

'1'3 ~ J..i ~ 0 

'1'4 ~ 0 ~ ~ 

'1'5 ~ ~ 0 J.a 

'1', ~ ~ % ~ 

'1'7 J.a ~ 0 ~ 

'1'8 ~ ~ ~ 0 

'1'9 ~ 0 ~ ~ 

'1'10 J.a It ~ 0 

'I'll ~ '" 0 0 

'1'12 ~ 0 '" 0 

'1'13 \ ~ 0 0 

'1'14 " 0 ~ 0 

'1'15 " 0 0 ~ 

COntent. of MIl (ppm) 

-~-~~---------------------------Pseudo-
ste. Leaves Peduncle Fruits 

807.3 5745.3 311.7 

1055.0 5418.3 482.7 

1046.3 4463.7 376.7 

810.1 3665.1 445.0 

904.] 4160.0 394.0 

6.6.7 6230.7 440.0 

666.7 4530.7 362.7 

876.7 3502.3 394.7 

1262.7 6644.0 543.3 

921.3 6736.0 453.~ 

1022.3 5323.3 382.0 

805.0 5048.0 520.0 

696.7 6573.3 391.7 

1005.3 7359.0 458.7 

117.7 6665.0 389.5 

138.0 

262.7 

211.3 

203.0 

170.0 

272.0 

154 .3 

167.7 

194.3 

210.3 

165.0 

276.0 

151.0 

225.0 

212.0 

----------------------~~------------------------------~ 

CD (5") 

SEm + -
335.20 NS NS 

115.13 1107.12 48.61 

NS 

36.94 

-------------------------------------------------------
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x) Zinc 

Da ta relatin, to the concentration of Zn in the 

various plant parts .s influenced by the different treat.­

ments are presentee! in Table 64. Significant dif ferenaes 

with regard to the different treatments were obtained only 

in the fruits. Highest content (54.2 ppm) was recorded in 

T
13 

(\, ~ 0, 0). This treatment was significantly superior 

to the control, T1 (~, ~" 0, 0), with 24.6 ppm. Lowest 

content (11.6 ppm) was recorded in TIl (~, \, 0, 0). 

b. Range of nutrient content 

Data pertaining to the .ean, standard deviation and 

range values of nutrient content in the different plant 

parts as influenced by the treatments are given in Table 65. 

The values were calculated by pooling the data for all the 

treatments. 

The pseudostent had the maximUlft content of cu (38.5 ppm), 

and the leaves, the maxt. .. eontent of Ca (0.94%), Mq (O.36~), 

Fe (951.5 ppm) and Mn (5511.1 ppm). content of N, P, K, S 

and Zn were maximum in the peduncle (2.11~, 0.206%, 5.23~, 

0.167" and 45.2 ppm, respectively). Minim\Dll content of lC 

(1.93%) and Zn (28.2 ppm) were recorded in the pseudoste, P 

(o.O!~) in the leaves, N (1.1'''), Ca (0.22%), S (0.031%), 

Cu (17.0 ppm), Fe (116.2 ppm) and Mn (200.! ppm) in the fruits 

and Mg (0.26,,) in the peduncle" 



Table 64. Bffect of apli t application of NPK on the 
Zn conteDt of the different plant parts at 
harves-t 

content of Zn (ppm) 
Treatment 

.seudo-
Code Splitting stem Leaves Peduncle "rui ts 

-----------------------------------------------------
Tl ~ ~ 0 0 

T2 ~ 0 ~ 0 

T3 ~ •• 0 

T4 ~ 0 • .. 

TS ~ ~ 0 ~ 

T6 ~ ~ ~ ~ 

T7 ~ ~ 0 \ 

TS • ~ • 0 

T9 • 0 ~ • 

T 10 '-' !:t ~ 0 

Tll ~ % 0 0 

T12 ~ 0 ~ 0 

TIl \ ~ 0 0 

T14 % 0 J:i 0 

TIS \ 0 0 ?.i 

22.8 

l4.8 

25.2 

19.9 

31.7 

37.3 

12.7 

29.4 

25.8 

29 .8 

24.2 

37.4 

l6 .. 4 

37.7 

52.3 

36.1 

24.3 

55.2 

47.4 

71.1 

35.1 

67.1 

23.0 

60.6 

42.2 

35.1 

53.8 

65.6 

48.8 

46.S 

72.7 

29.0 

61.8 

23.7 

55.7 

34.0 

24.6 

39.5 

]S.5 

11.6 

16.6 

16.5 

-----------------------------------------------------
CD (5") NS NS 

SEm + 6.58 13.31 

NS 

17.57 

19.86 

6.86 

-------------------------~---------------------------
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Table 65. .ffect of .plt t appltcat.lon of alPK on the .ean, standard deviation and range 
Of tJje content of elements in the different plant parts at harvest 

-----------------------------------------------------------------------------------------
lfutr18'l t Pseudoatem Leaves Peduncle Frui t.s 

--------------------------------------------------_._-------------------------------------.. ** N (") 1.51.± 0.15 *** 2.00 + 0.18 2.11 + 0.43 1.16 .± 0.19 
( 1. 28 - 1.81) (1.72 : 2.34) (1.31 : 2.98) (0.94 - 1.96) 

p (") 0.096 + 0.014 0.082 + 0.010 0.206 + 0.025 0.120 + 0.010 
(0.073 : 0.129) (0.071 : 0.096) (0.169 : 0.255) (0 • 110 : 0 .129 ) 

K (") 1.93 + 0.32 2.28 + 0.44 5.23 + 0.93 2.18 + 0 .16 
( 1 • 4 2 : 2 • 53 ) (1.70 : 3.30) ( 2.90 : 7.30) (1.90 : 2.52) 

Ca (") 0.80 + 0.18 0.94 + 0.14 0.38 .... 0.08 0.22 .± 0.08 
(0.47 : 1.09) (e.75: 1.21) (0.25 : 0.51) (0.09 - 0.39) 

M9 (~) 0.32 .... 0.10 0.3' + 0.05 0.26 .... 0.07 0.29 + 0.08 
(0.21 : 0.50) (0.30 : 0.44) (0.13 : 0.39) (0.17 : 0.40) 

s (") 0.0 ..... 0.017 
(0.036 : 0.106) 

0.098 + 0.010 
(0.084 : 0.118) 

0.167 .... 0.025 
(0.140 : 0.215) 

0.031 + 0.001 
(0.028 : 0.035) 

Co (ppm) 38.5 + 3.3 
(31.9 : 43.3) 

35.4 + 3.7 
( 29 .8 : 44.3) 

28.8 + 8.1 
(18.4 : 48.9) 

17.0 + 1.3 
(15.3 : 19.1) 

Fe (PpIII) 810.8 ;t 289.3 951.5 .± 162.1 634 .3 + 302.1 116.2 + 30.2 
(3.6.1 - 1433.0) (665.7 - 1200.8) (307.7 : 1352.0) (66.6 : 197.9) 

Mn (ppm) 914.9 + 173.6 5511.1 + 1181.7 423.1 + 62.1 200.8 + 44.3 
(666.7 : 1262.7) (3502.3 : 7359.0) (311.7 : 543.3) (138.0 : 276.0) 

Zn (ppm) 28.2 .± 8.3 43.3 + 15.2 45.2.± 15.3 30.7 + 12.0 
(12.7 - .7.7) ( 23.0 : 71.1) (22.4 - 72.7) (11.6 : 54.2) 

------------------------------------------------------------------------------------------
* MeaD 

** Standard deviation 

*** Range 



1 ...... Ii 

c. lIutriet uptake 

i) Nitrogen 

Data pertaining to the uptake and the percentage 

contribution of N by the different plant parts as well as 

the total N uptake are given in Table 66. Siqnificant 

differences in the uptake were observed only in the fruits. 

T1S (\, 0, 0, ~), which recorded the highest uptake 

(42.70 g), was on par (32.37 g) with the control, '1'1 

(~, ~, 0, 0). LOwest uptake (18.81 ,) was obtained in 

ii) Phosphorus 

Data pertaining to the uptake and the percentage 

contribution of P by the different plant parts as well as 

the total P uptake, .. influenced by tl:le different treat­

ments, are presented in Table 67. The differences were 

significant only in the fruits. MaximUlll uptake (4.18 9) 

was recorded in '1'14 (\, 0, ~, 0). This was significantly 

superior to the control, '1'1 (~, ~, 0,0), with 2.92 g. 

The lowest uptake (2.2' g) wea obtained in '1'12 (~, 0, \, 0). 

iii) Potaa.ium 

Data on the uptake and the percentage contribution 

of :K by the different plant part. as well as the total K 



'1'abl. 66. Eff.ct of split application of RPK on the .. 'tIptak. 
of the d1ff.reDt pl8Dt parts at harvest 

----------------------------~------------------------------------
Uptalc.oftl (9) 

Treatment -----------~--------------------------------
--------------- Pseudo-
Cod. Spllttln9 stem L ..... Peduncle Jlrulta Total 

-----------------------------------------------------------------
'1'1 ~ ~ 0 0 17.69 SO.97 2.16 32.37 103.19 

(17.14 ) (49.40) (2.09) (31.37) 

'1'2 ~ 0 ~ 0 23.29 48.05 2.30 30.31 104.01 
(22.39) (46.20) (2.21) (29.20) 

'1'3 ~ • la 0 35.95 SO.13 2.96 20.54 109.58 
(32.81) (45.75) (2.10) (18.14) 

'1'4 ~ 0 % ~ 28.46 56.43 2.15 31.12 118.76 
(23.96) (41.52) ( 1.81) (26.11) 

1'5 ~ la 0 ~ 23.99 55.44 2.55 23.61 105.5' 
(22.12) (52 .. 51) (2.41) (22.36 ) 

'1', '" ~ • • 24.09 48.12 2.21 18.S1 93.23 
( 25.84) ( 51.61) (2.37) ( 20.18) 

'1'7 • ~ I.i 0 26.85 SO.04 2.18 32.67 111.74 
(24.03) (44.78) (1.95) (29.24 ) 

TS • ~ la 0 31.93 55.27 3.53 23.23 113.96 
(28.02) (4S.50) (3.10) (20.38) 

'1', ~ 0 ~ \ 20.'4 45.'4 2.21 20.79 89.58 
(23.04) (51.28) (2.41) (23.21) 

'1'10 ~ • ~ 0 19.46 59.97 3.35 24.25 107.03 
(18.18) (56.03) (3.13) (22.66) 

'I'll \ .. 0 0 24.00 52.23 2.53 38.14 116.90 
(20.53) (44.68) (2.11) (32.62) 

'1'12 • 0 \ 0 24.53 65.05 2.64 22.61 114.89 
(21.35) (56.62) (2.30) (19.73) 

'1'13 .. • 0 0 21.66 62.03 2.92 31.67 124.28 
(22.26) (29.91) (2.35) ( 25.48) 

'1'14 .. 0 ~ 0 28.99 53.31 2.04 37.09 121 •• 3 
(23.S1) (43.90) ( 1.6S) (30.55) 

'1'15 .. 0 0 • 24.70 71.81 3.99 42.10 143.20 
(17.25) (50 .14) (2.79) (29.82) 

-----------------------------------------------------------------
CD (~) liS liS tiS 12.54 liS 

SEll .± 3.88 8.28 0.47 4.33 10.86 

-----------------------------------------------------------------

1 -. ') I < ... 

Mote. JliCjJure. in parenthe89. indicate the percentage to the total 
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Table 67. Effect of .plit application of RPK on the P uptake 
of the differea. plant parts at harvest 

--------------------~---~---------------------------------------
Uptake of P (9) 

Treatm .. t ---~~---~--~--~-------------------------------------------- Pse\ldo-
Code Splitting .t_ .Leave. Peduncle Fruita Total 

---------------------------~--~---------------------------------

T1 ~ ~ 0 0 1.37 2.20 0.216 2.92 6.71 
( 20 .42) (32.79) (3.27 ) (43.52) 

'1'2 a, 0 ~ 0 1.63 2.17 0.306 3.59 7.70 
(21.17) (28.18) (4.03) (46.62) 

T3 ~ '- ~ 0 1.77 2.44 0.209 2.71 7.13 
(24.82) (34.22) ( 2.95) (38.01) 

T4 ~ 0 " ~ 1.52 2.27 0.204 3.14 7.13 
( 21.32) (31.84) (2.80) (44.04) 

'1'5 ~ ~ 0 ~ 1.73 -2.31 0.280 2.50 6.82 
(25.37 ) (33.S7) (4.10) (36.66) 

'1'6 ~ ~ ~ ~ 1.33 1.93 0.316 2.42 6.00 
(22.17 ) (32.17) (5.33) (40.33) 

'1'7 '- ~ 0 ~ 1.10 2.03 0.234 2.65 6.01 
(18.30) (33.78) (3.83) (44.09) 

TS ~ ~ ~ 0 1.89 2.27 0.277 3.22 7.66 
(24.67 ) (29.63 ) (3.66) (42.04) 

T9 ~ 0 ~ ~ 1.32 1.92 0.196 2.40 5.84 
( 22.60) (32.88) (3.42) (41.10) 

T10 ~ ~ ~ C 1.36 2.19 0.220 2.61 6.38 
( 21.32) (34.33 ) (3.44) (40.91) 

TIl ~ \ 0 0 1.74 2.10 0.299 3.37 7.51 
(23.17) ( 27 .96) (3.99) (44 .88) 

'1'12 ~ 0 \ 0 1.85 2.96 0.241 2.26 7.81 
(25.11) (40.49) (3.28) (30.92) 

T
13 .. ~ 0 0 1.80 2.65 0.254 3.76 8.46 

(21.28) (31.32) (2.96) (44.44 ) 

T14 ~ 0 ~ 0 1.84 2.04 0.359 4.18 8.42 
( 21.85) (24.23) (4.28) (49.64) 

TIS \ 0 0 ~ 2.00 2.29 0.308 3.47 8.07 
(24.78) (28.38) (3.84) (43.00 ) 

--------------------------------------------~-------------------
CD ( 5,,) )IS NS If. 1.10 IilS 

81m .± 0.29 0.37 O.Ofj 0.38 0.70 

----------------------------------------------------~-----------
Note. Figures in parentheses in~ic.te the percentage to the 

total 



uptake in the plant are presented in Table 68. Uptake 

of K in the pseudostem aa well as the total K uptake in 

the plant were significant. The pseudostem contained 

the maximum quantity (48.43 g ) in T4 , which was signi­

ficantly superior to the control, T1 (~, ~, 0, 0), with 

25.73 9. T9 (~, 0, ~, ~) recorded the lowest quantity 

(23.80 g). With regaId to the total uptake, T14 (~, 0, ~, 0) 

had the maximum (206.63 g) and was Significantly superior 

to the control, T1 (~, ~. 0, 0), with a value of 139.71 q. 

Minimum uptake (111.07 g) was recorded by T9 (~, 0, ~, ~). 

iv) calcium 

Deta pertaining to the effect of the different 

treatrnents on the Ca uptake and the percentage contribution 

by the different plant orvans as well 8S the total ea uptake 

in the plant are presented in Table 69. Neither the uptake 

in the different plant organa nor the total uptake recorded 

statistically significant differences. 

v) Magnesium 

Data pertaining to the effect of different treetmenta 

on the uptake and the percentage contribution of Mo by the 

different plant parts aa well 8S the total Mg uptake in the 

plant are presented in Table 70. The differences obtained 

were not statistically significant either in the plant parts 

or in the whole plant. 
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Table 68. .ffeet of split application of NPK on the K uptake 
of the d1fferent plant paru at harYe.t 

-----------------------~-----------------------------------------

Treatment 
Uptake of K (CJ) 

------------------------------------------~---------------- Pse1ldo-
Code Splitting at. Lea.e. Peduncle Fruita Total 

---------~-------------------------------------------------------

T1 ~ ~ 0 0 25.73 58.26 5.43 50.29 139.71 
( 18.42) (41.70) (3.89) (35.99) 

TJ ~ 0 ~ 0 36.75 64.59 10.58 65.57 177.49 
(20.71) (36.39) (5.96) (36.94) 

T3 ~ " • 0 31.32 53.72 5.85 .5.35 136.24 
(22.99) (39.43) ( •• 29 ) (33.29) 

T4 ~ 0 • ~ 48.43 55.25 6.19 56.94 166.81 
(29.04) (33.12) (3.71) (34.13 ) 

T5 ~ " 0 • 29.45 45.M 5.16 46.49 126.64 
(23.25) (35.96 ) (4.08) (36.71) 

T6 " • • " 29.65 63.94 6.42 44.90 144.91 
( 20.46) (44.12) (4.43) (30.99) 

T7 ~ ~ 0 ~ 26.25 65.00 6.31 48.24 145.80 
(18.00) (44.58) (4.33) (33.09) 

TS ~ ~ " 0 39.64 94.57 7.65 50 •• 4 192.30 
( 20.61) (49.18) (3.98) (26.23 ) 

T9 ~ 0 ~ • 23.80 40.97 3.59 42.71 111.07 
(21.43) (36.89 ) (3.23 ) (38.45) 

T10 " ~ ~ 0 24.72 72.26 5.66 43.80 14' .44 
(16.88) (49.34 ) (3.87) (29.91) 

Tll ~ " 0 0 26.54 51.59 6.93 57.88 142.94 
( 18.57) (36.09) (4.85) (40.49) 

T12 ~ 0 \ 0 34.43 64.43 6.54 42.89 148.29 
(23.22) (43.45) (4 •• 1) (28.92) 

T13 " ~ 0 0 34.17 '4.59 7.24 78.77 184.77 
(18.49) (34.96) (3.92) (42.63) 

T14 " 0 ~ 0 32.41 85.29 9.03 79.90 206 .63 
(15.68) (41.28) (4.37) (38.67) 

T15 " 0 0 ~ 41.21 57.29 8.03 60.35 166.88 
(24.70) (34.33) (4.81) (36.16 ) 

----------------------------------------------~------------------
CD ( 5%) 13.39 liS NS MS SO.94 

SDn .± 4.62 12.04 1.25 8.84 17.59 

-----------------------------------------------------------------
Notes Figure. in parentheae8 indicate the percentave to the total 
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Table 69. Effect of apl1~ application of NPK on the Ca uptake 
of the diff.retl~ plarat parts at harvest 

----------------------~-~-~--------------------------------------Uptake of Ca (9) 
Treatment ~~-------~----------------------------------

--------------- Pseude-
COde Spli ttinq at. Leaves Peduncle Fruits Total 

-----------------------------------------------------------------
T1 ~ ~ 0 0 9.61 24.39 0.399 4.29 38.69 

(24.84 ) (63.04 ) (1.03) (11.09 ) 

T2 ~ 0 ~ 0 14.70 28.92 0.431 7.43 51.48 
(28.55) (56.18) (0.84) ( 14 .43 ) 

T3 ~ It ~ 0 19.82 28.37 0.434 8.22 56 .84 
(34.87 ) (49.!iH) (0.76) (14.46) 

T4 ~ 0 It ~ 15.22 20.96 0.570 3.84 40.59 
(37.50) (51.64) (1.40) (9.46 ) 

T5 ~ It 0 It 12.03 22.02 0.554 3.44 38.0' 
(31.62) (57 .B9) (1.45) (9.04) 

T6 • Ia ~ It 7.35 19.82 0.487 1.96 29.62 
(24.81) (66.91) (1.66) (6.62) 

T7 ~ ~ 0 ~ 14.32 33.36 0.382 2.84 SO.90 
( 28.13) (65.54) (0.75) (5.58) 

T8 ~ ~ ~ 0 17.48 28.87 0.'66 5.60 52.'2 
(33.35) (55.07 ) (0.90) (10.68) 

T9 ~ 0 ~ !:& 1 •• 91 23.72 0.506 6.54 45.68 
(32.'4 ) (51.93) (1.11) (14.32) 

T
I0 ~ ~ ~ 0 9.50 30.04 0.530 4.05 '4.12 

(21.53) (68.0S)) (1.20) (9.18) 

T11 ~ \ 0 0 18.93 24.95 0.293 4.68 48.85 
(38.75) ( 51.08) (0.59 ) (9.58 ) 

T12 ~ 0 " 0 8.66 28.71 0.539 3.'0 '1.31 
(20.96) (69~50) (1.31) (8.23) 

T
13 " " 0 0 12.35 24.97 0.431 10.42 48.17 

( 25.64) (51.84) (0.89 ) (21.63) 

T l • ~ 0 ~ 0 15.70 22.53 0.665 9.01 47.91 
(32.77 ) (47.02) (1.40) (18.81) 

TIS ~ 0 0 It 12.86 24.0' 0.4C9 5.72 .3.03 
(29 .89) (55.87 ) (0.95) (13.29) 

-----------------------------------------------------------------
CD ( 5") NS .8 )IS NS )IS 

SDt .± 2.73 3.26 0.13 2.08 5.05 

-------------------~------------~--------------------------------
Notes Flcgures in parentheses indicate the percentage to the total 
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Table 70. Bffect of split application of IfPK on the M9 uptake 
of the differant plant parts at harvest 

------------------~-------------~--------------------------------

Treatment Uptake of M9 (9) 

-~------~~------------------------------------------------- P.eudo-
Code Splitting • t_ Lea .... Peduncle Fruita Total 

------------------------------~----------------------------------
T1 Js Js 0 0 4.76 9.83 0.394 6.76 21.74 

(21.90) (45.22) (1.79) (31.09) 

T2 Js 0 Js 0 4.67 10.15 0.417 4.67 19.5H 
(23.46) (50 .98) (2.10) (23.46) 

"3 ~ ~ ~ 0 7.93 10.15 0.226 8.46 26.97 
(29.62) (37.92) (0.86) (31.60) 

T4 ~ 0 lo.i la.( 5.52 10.08 0.290 5.61 21.50 
(25.68) (46.88) (1.35) (26.09 ) 

1'5 ~ \ 0 ~ 5.45 11.89 0.342 3.57 21.25 
(25.65) (55.95) (1.60) (16.80) 

1'6 ~ \ ~ ~ 3.77 7.72 0.434 4.04 15." 
(23.62) (48.37 ) (2.70) (25.31) 

T7 ~ Js 0 ~ 7.06 12.38 0.378 5.92 25.74 
(27.43) (48.10) (1.47) ( 23.00) 

T8 ~ ~ '" 
0 7.70 11.64 0.369 8.11 27.82 

(27.68) (41.84) (1.33) (29.15) 

1', ~ 0 Js ~ 6.76 8.10 0.358 7.38 22.60 
(29.91) (3$.84) (1.59 ) (32.66 ) 

T
10 '" 

~ ~ 0 3.44 9.76 0.333 6.46 19.99 
(17.21) (48.82) (1.65) (32.32) 

1'11 ~ \ 0 0 7.89 9.61 0.147 8.08 25.72 
(30.64) (37.36) (0.58) (31.42) 

1'12 \ 0 \ 0 3.44 10.SS 0.332 4.65 19.27 
(17.85) (56.31) (1.71) (24.13) 

T
13 \ • 0 0 4.26 8.95 0.275 9.35 22.84 

(18.65) (39.19) (1.22) (40.94) 

1'14 % 0 ~ 0 4.23 B.45 0.347 13.87 26.90 
(15.73) (31.41) (1 .. 30) (51.56) 

1'15 \ 0 0 ~ 5.22 9.90 0.228 8.58 23.93 
(21.81) (41.37 ) (0.96) (35.86 ) 

-----------------------------------------------------------------
CD ( 5%) NS NS H8 HI NI 

8Dt ± 1.59 1.77 0.12 2.14 3.56 

--------~-------------------------~-----------------------------~ 
Notel rigures in parent.h •• e. iadicate the percentage to the total 
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vi) Sv.! phur 

Data relating to the uptake and the peroentage contri­

bution of S by the different plant organe •• well as the 

total S uptake 1n the plant are presented in Table 71. 

Significant difference. in the S uptake could be obtained 

only in the fruits. Higheat uptake (1.127 0) was found in 

T14 (I.(, 0, .' 0). This w ••• ignificantly superior to the 

control, T1 (~, ~, 0, 0), with an uptake of 0.702 g. lDwest 

uptake (0.600 ,) was recorded by T12 <., 0, 1.(, 0). 

vii) COpper 

Data relating to the uptake of CU and the percentage 

contribution by the different plant parb as well as total 

CU uptake in the plant are presented in Table 72. The 

various treatments exhibited significant effects only in 

the le.ves, in which '1", <., ~, 0, .) recorded the highest 

value (123.6 mq). This was on par with T14 (~, 0, .,·0) 

with a cu uptake of 93.2 mg. T7 (., ~, 0, .> was signi­

ficantly superior to the control, T1 (~, ~, 0, 0), with an 

uptake of 88.7 mg. The lowest uptake (72.2 IIlg) WIlS recorded 

in T4 (~, 0, ., .). 

viii) Iron 

Tabl e 73 shows the data regarding the uptake and 

the percent.ge contribution of Fe by the different plant 
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Teble 71. Effect of split applieation of NPK on the S uptaKe 
of the differet plaDt parts at harvest 

----------------------------------------------------------------
Uptake of S (9) 

Treetment 
-~--------------------------------------------------------- Pseudo-

Code Splittino stem L.aves Peduncle Frui ts Total 

----------------------------------------------------------------
T1 ~ ~ 0 0 0.743 2.29 0.183 0.702 3.92 

(18.96) (58.45) (4.67) (17.92) 

T2 ~ 0 ~ 0 0.89' 2.83 0.294 0.826 4.85 
(18.51) (56.39) (6.06 ) (17.04) 

T3 ~ • ~ 0 1.025 3.09 0.178 0.659 4.95 
(20.70) (62.40) (3.60) (13.30) 

T4 ~ 0 ~ ~ 0.714 2.25 0.238 0.853 4.06 
(17.61) (55.49) (5.87) (21.03) 

Ts ~ ~ 0 ~ 1.095 2.74 0.195 0.726 4.76 
(23.02) (57.61) (4.10) (15.27) 

T6 ~ ~ ~ ~ 0.844 3.06 0.200 0.612 4.72 
(17.90) (64.88) (4.24 ) (12.98) 

T7 ~ ~ 0 J..i 0.832 2.39 0.182 0.660 4.06 
( 20.47) (58.81) (4.48) (1(i.24) 

T8 ~ ~ .. 0 0.808 2.74 0.216 0.795 4.56 
(17.72) (60.10) (4.74 ) (17.44) 

T9 .. 0 ~ .. 1.143 2.03 0.199 0.652 4.02 
( 28.40) (SO.45) (4.95) (16.20) 

T10 ~ .. ~ 0 0.815 3.08 0.144 0.677 4.72 
(17.28) (65.31) (3.05) (14.36 ) 

T11 ~ ~ 0 0 0.781 2.39 0.171 0.901 4.24 
(18.41) (56.33 ) (4.03) (21.23) 

T12 ~ 0 ~ 0 1.419 2.58 0.240 0.600 4.84 
(29.32) (53.32) (4.96 ) (12.40) 

T13 \ .. 0 0 0.898 2.82 0.254 0.914 4.89 
(18.38) (57.72) ( 5.20) (18.70) 

T14 " 0 ~ 0 0.936 3.21 0.261 1.127 5.53 
(16.91) (58.00) (4.72) (20.37 ) 

T15 \ 0 0 lti 1.474 3.35 0.203 0.858 5.89 
(25.05) (56.92) (3.45) (14.58) 

----------------------------------------------------------------
CD ( 5%) N5 NS H8 0.240 NS 

SEan .± 0.19 0.37 0.03 0.08 0.48 

---------------------------------------------------~------------
Notel Figures in parentheses indicate the percentage 

to the total 
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Table 72. aff.ct of .pli~ .,plication of NPK on the CU uptake 
of the diff.reD~ plant parts at harve.t 

------------------------~~-~----~------------------~-------------
Uptake of C\I hRg) 

Treatment --... ,-.--~.-.. --.. --------------------------------
---------------- P.etade-
COde Ip11ttinC) ate .. L.a .... PedlUlcle Fruita Total 

------------------------------~----------------------------------
'1'1 ~ ~ 0 0 53.] BS.7 3.5 41.4 lB6.9 

(28.52) (47.46) (1.87) (22.15) 

'1'2 ~ 0 ~ 0 62.9 87.5 3.6 47.6 201.6 
(31.20) (43.40) (1.'9) (23.61) 

'1'3 ~ .. ~ 0 83.6 109.4 3.2 32.7 228.9 
(36.52) (47.9) (1.40) (14.29 ) 

'1'4 J, 0 .. ~ 76.3 72.2 2.7 38.6 189.8 
(40.20) (38.04) ( 1.42) (20.]4 ) 

'1'5 ~ . .. 0 ~ 72.0 101.8 3.4 34.2 211.4 
(34.06) (48.15) ( 1.61) (16.18) 

'1'6 ~ ~ It 1J 63.2 85.2 3.7 35.4 187.5 
(33.71) (45.44 ) (1.97) (18.88) 

'1'7 ~ ~ 0 ,. SO.l 123.6 3.33 39.6 216.6 
( 23.13) (57.07 ) (1.52) (18.28) 

'1'8 ~ ~ ,. 0 71.2 101.4 3.5 47.5 229.6 
(31.01) (46.18) (1.52) (20.69) 

'1'9 ~ 0 J, ~ 47.3 73.7 5.1 34.5 161.2 
(29.34 ) (45.12) (3.54) (21.40) 

'1'10 ~ ~ ~ 0 53.4 99.0 2.6 42.5 197.5 
(27.04) (SO.12) (1.32) (21.52) 

'1' 11 ~ \ 0 0 57.1 86.3 3.8 47.1 194.3 
( 29 .39) (44.41) (1.'6) (24.24 ) 

'1'12 ~ 0 ~ 0 53.5 123.2 2.9 32.0 211.6 
(25.28) (58.23) (1.37) (15.12) 

'1'13 " .. 0 0 77.4 91.7 3.2 SO.7 223.0 
(34.71) (41.12) (1.43 ) (22.74) 

'1'14 " 0 ~ 0 79.8 93.2 6.8 65.6 245.4 
(32.52) (37.98) (2.77) (26.73) 

'1'15 " 0 0 1.( 78.4 118.5 2.7 47.4 247.0 
(31.74) (47.98) (1.09) (19.19) 

-----------------------------------------------------------------
CD ( 5%) NS 31.6 NS NS N8 

Sill .:t 12.26 10.91 0.96 6.79 18.24 

--------------------------------------------~--------------------
Notes Figure. in parentheses indicate th~ percentage to the total 
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Table 73. Bffect of .pl1~ application of NPK on the r. uptake 
of the cUffer._ plant parts at harvest 

-------------------------~---~------------------------------------
Uptake of Fe (9) 

Treatment 
--~-----~--------------------------------------------------- PseudO-

Code Splittinq st_ Leaye. Peduncle Fruits Total 

------------------------------------------------------------------
'1'1 ~ ~ 0 0 0.83 1.68 0.061 0.353 2.92 

(28.43) (57.53) (2.05) (12.09) 

T2 ~ 0 ~ 0 1.38 2.81 0.045 0.330 4.57 
( 30.21) (61.49) (0.98) (7.22) 

T3 ~ ~ ~ 0 2.34 3.05 0.077 0.193 5.66 
(41.34) (53.89) (1.36) (3.41) 

'1'4 '~ 0 ~ ~ 1.16 2.38 0.055 0.254 3.85 
(30.14 ) (61.93 ) (1.43) (6.60) 

'1'5 ~ '" 
0 ~ 2.42 1.81 0.161 0.269 4.66 

(51.93) (38.84) (3.46) ( 5.77) 

T6 

'" 
~ ~ '" 

1.67 1.98 0.102 2.242 3.99 
(41.81) (49.58) (2.55) (6.06 ) 

T7 ~ ~ 0 ~ 1.56 2.32 0.062 0.224 4.17 
(37.45) (55.69) (1.49) ( 5.37) 

'1'8 '" ~ ~ 0 1.33 3.15 0.049 0.281 •• 81 
(27.65) (65.49) (1.02) (5.84 ) 

T9 ~ 0 ~ ~ 0.74 2.46 0.116 0 •• 08 3.72 
(19.87) (66.06) (3.11) (10.96 ) 

'1'10 ~ ~ ~ 0 1.23 3.46 0.070 0.292 5.05 
( 24 .35) (68 •• 9 ) (1.38) (5.78) 

TIl \ \ 0 0 0.68 2.49 0.059 0.221 3 •• 5 
(19.71) (72.17) (1.71) (6.41) 

T12 ~ 0 \ 0 1.13 3.19 0.098 0.186 4.60 
(24.54) (69.29 ) (2.13) (4.04 ) 

T
13 \ ~ 0 0 0.92 2 •• 9 0.066 0.350 l.83 

(2 •• 05) (65.08) (1.73) (9.14 ) 

'1' 1. ~ 0 ~ 0 1.53 2.55 0.076 0.229 •• 39 
(304 .89) (58.15) (1.74) (5.22) 

T15 \ 0 0 
'" 

1.39 . 2.6' 0.086 0.310 4.46 
(31.19) (59.92) (1.'3) (6.96 ) 

------------------------------------------------------------------
CD ( 5%) itS ItS itS ItS itS 

S&n ± 0 •• 4 0.51 0.02 0.07 0.72 

------------------------------------------------------------------
Note. Figures in perentbe8es indicate the percentage to the total 
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organs a. well a. the total Fe uptake in the pI ant, aa 

influenced by the different treatments. The Fe uptake in 

the different plant organs and the total Fe uptake in the 

plant showed no statistically significant differences with 

regard to the treatments. 

ix) Manoanese 

Data furni.hed in Table 7. indicate the effect of 

the different treatments on the uptake and the pereeatage 

contribution of MIl by the varioWl plant parts a. well a. 

the total Mn uptake in the plant. Significant difference. 

were obtained with regard to the Mn uptake in the fruits. 

T
1
• (\, 0, ~, 0) recorded the maxim_ uptake (0.776 g). 

Thi. was on par with TZ (~, 0, ~, 0) and T15 (\' 0, 0, .) 

wi th 0.69. g and 0.63. g, reapenively. The control, Tl 

(~, ~, 0, 0), had the mini.am uptake (0.33. g). 

x) Zinc 

Data pertaining to the uptake and the percentage 

contribution of Zn, a. influenced by the treatments, in the 

different plant parts, aa veIl a. the total Zn uptake in the 

plant, are given in Table 75. Significant difference. due 

to treatments could be observed only in the case of the 

fruits. T13 (~, ., 0, 0) had the highest value (166.7 mg). 

This wu significantly superior to that of the control, 
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Tabl. 74. Effect of apli t application of NPK on the Mn uptake 
of the different plant parts at harvest 

-----------------------------------------------------------------
Uptake of MIl (9) 

Treatment ----------------------------------------------------------- Pseudo-
Code Splitting at_ Leaves Peduncle Fruits Total 

---------------------------~-~-----------------------------------
T1 ~ ~ 0 0 1.15 15.13 0.033 0.334 16.65 

(6.91) (90.89) (0.20) (2.00) 

T2 ~ 0 ~ 0 1.70 13.61 0.068 0.694 16.07 
(10.58) (84.68) (0.42) (4.32) 

T3 ~ ~ J..& 0 2.31 13.35 0.04' 0.449 16.16 
(14.30) (82.64) (0.28) (2.78) 

1'4 ~ 0 J..& ~ 1.66 8.32 O.OSC 0.510 10.54 
(15.75) (78.94) (0.47) (4.84) 

T5 ~ ~ 0 ~ 1.53 12.73 0.046 0.364 14.67 
(10.43) (86.78) (0.31) (2.48) 

T6 " J..& " ~ 0.99 15.92 0.053 0.468 17.43 
( 5.68) UH.33) (0.30) (2.69) 

T7 • ~ 0 J..& 0.96 12.35 0.045 0.368 13.72 
(7.oo) (89.99) (0.33) (2.6S) 

Te J..i ~ J..& 0 1.81 10.88 0.056 0.414 13.16 
(13.75) (82.67 ) (0.43) (3.15) 

T9 J..& 0 ~ " 1.69 13.08 0.057 0.399 15.23 
(11.10) (85.91) (0.37) ( 2.62) 

TIC • ~ ~ 0 1.28 20.62 O.OSl 0.482 22.43 
(5.70) (91.92) (0.23) (2.15) 

TIl ~ % 0 0 1.84 13.99 0.044 0.425 16.30 
(11.29) (85.83) (0.27 ) (2.61) 

T12 • 0 ~ 0 1.13 15.59 0.063 0.545 17.33 
(6.52) (89.97) (0.36 ) (3.15) 

T
13 

I.( ~ 0 0 1.25 19.07 0.053 0.448 20.82 
(6.00) OH .59) (0.26 ) (2.15) 

T14 \ 0 ~ 0 1.96 19.62 0.071 0.776 22.43 
(8.74) (87.48) (0.32) (3.46) 

T
15 \ a 0 Ia 2.03 :U.32 0.057 0.634 24.04 

(8.44) (88.68) (0.24 ) (2.64) 

-----------------------------------------------------------------
CD ( 5%) NS NS NS 0.213 NS 

SEm .±. 0.29 3.17 0.01 0.07 3.34 

-----------------------------------------------------------------
Note. Figures in parenthesea indicate the percentave to the total 
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Table 75. Bffect of aplit .pplication of NPK on the Zn uptake 
of the diff.rent pl.aat parts at harve.t 

----------------------~--~-~~~-~----------------------------------
Uptake of Zn (Mg) 

TreatRIent ---------~-~-~---------~--------------------
--------------- PseucJo-
COde Splitting stela L •••• 8 Pechmcle Fruits Total 

--------------------~---------~-----------------------------------
Tl ~ ~ 0 0 27.1 '4.5 •• 5 61.4 157.5 

(17.21) ('0.95) (2.86 ) (38.98) 

T2 ~ 0 ~ 0 78.1 '5.' '.9 78.1 256.5 
(30 •• 5) (37.19 ) (1.91) (30 •• 5) 

1'3 ~ Ie Ja 0 51.1 104 .5 2.8 73.3 231.7 
(22.05) (45.10) (1.21) (31.6.) 

1'. ~ 0 • ~ 67.5 91.3 3.9 79.3 2.2.0 
( 27 .89) (37.73) (1.61) (32.77) 

TS ~ It 0 Ja 42.6 1 .... 7 6.2 88.4 281.9 
(15.11) (51.33) ( 2.20) (31.36) 

1', i& " Ja " 30.1 92.1 8.2 78.8 209.2 
(1' .39) (" • • 02) (3.92) (37.67) 

T7 Ja ~ 0 Ja 62.0 67.8 6.1 69.7 205.6 
( 30.15) (32.,8) (2.97) (33.90) 

1'8 ~ ~ • 0 72.2 166.9 6.8 lOB.' 354 .3 
(20.38) (.7.11) ( 1.92) (30.59 ) 

1', Ja 0 ~ Ja 17.0 9 ••• 8.4 92.5 212.3 
(8.01) ( •••• 6) (3.96) ('3.57) 

1'10 It • ~ 0 40.5 217.3 5.6 '6.6 310.0 
(13.0i) (70.10) ( 1.81) (15.03) 

TIl ~ \ 0 0 46.2 95.0 3.4 30.0 174.6 
(26.46) (54.'1) (1.95) (17.18) 

T12 Ja 0 J.t 0 42.5 206.1 7.5 52.1 308.2 
(13.79) (66.87 ) (2.43) (16.'1) 

T13 \ • 0 0 47.7 66.1 3.3 166.7 283.8 
(16.81) (23.29 ) (1.16 ) ( 58.74) 

T14 \ 0 ~ 0 58.2 160.5 8.7 57.] 284.7 
( 20.44) (56 .37) (3.06) ( 20.13) 

1'15 =i 0 0 ~ 53.9 1?5.9 4.9 48.5 243.2 
( 22.16) (55.88) (2.02) (19.,4) 

------------------------------------------------------------------
CD ( 5") NS NS NS '8.6 NS 

SEIt .± 12.38 '2.96 1.95 16.76 29.18 

-------------------------------------------------------------------
Notel Figures in parenthesea indicate the percentage to the total 



Tl (~, ~, 0, 0), which had an uptake of 61.4 mg. 1J)west 

uptake (30.0 -g) wa. recorded by Tl1 (., \, 0, 0). 

d. Range of nu.trient uptake 

185 

Data pertaining to the .ean, standard deviation and 

range values of nutrient uptake in the different plant paru, 

as influenced by the treatments, are presented in Table 76. 

An abstract of the data on the uptake of different nutrients 

in the plant part. as a percentage of the total uptake in the 

plant are CJiven in Table 77. The values were arrived at by 

pooling the values for all the treatments. 

Of the 10 elenents studied, the maximum uptake was 

that of K (155.80 ,) with. ranve of 111.07 to 206.63 g. 

This was followed by If (111.83 g) wi th a range of 89.58 to 

143.20 o. P uptake was too low (7.14 9 with a range of 5.84 

to 8.46 g) and wa. le.ser than those of Ca, Mg and MIl ( .. ean 

values 45.17 g, 22.79 g and 17.13 g, re.pectively). 

As regards the relative contribution of the different 

plant parts in the total uptake of the nutrients by the 

plant, all the nutrients except P was meximUBl in the leaves. 

The leeves contributed 49.26. N, 40.05~ K, 57.44. Ca, 44.l7~ Mg, 

58.28% S, 46.65% CU, 60.24" Pe, 87. 29~ Mn and 4 7 .19~ Zn. 

Max1JR\IRl P (42.01") was contributed by the fruit.. Peduncle 

had the mini.lUI\ uptake of all the eleents. 



Tabla 76. E"ect 0' split application 0' NPI( on tha -an, standard devIatIon and ran,. ot the 
uptake 0' elementa 1n the di"erant plant parts at harvast 

. 
Nutri.nt P.eudoat •• La .... Peduncle fruit. Total 

* 54.99. 7.14 2.65 + 0.59 28.71 + 7.29 II(g) 25.48 + 4.12** 111.83.t 12.99 
(17.69 ~ 35.95)*"'" (45.94 :: 11.81) (2.04 ': 3.99) (18.81 :: 42.10) (89.58 - 143.20) 

P(o) 1.62 + 0.26 2.25 + 0.26 0.261+ 0.045 3.01 + 0.87 7.14 + 0.85 
(1.10~ 2.00) (1.92 :- 2.96) (0.19~ 0.359) (2.26:- 4.18) (5.84 :: 8.46) 

K(g} 32.30 + 6.97 
(23.80 :: 48.43) 

62.49 + 13.91 
(40.97 :: 94.57) 

6.71 + ,.68 54.30 + 12.28 
(3.59 ':,0.58) (42.71 ~ 79.90) 

155.80 + 26.04 
(111.07 ~ 20&.63) 

Ca(g) 13.56 + 3.72 25.71 + 3.82 0.473+ 0.089 ~ 5.43 + 2.45 45.17 + 6.91 
( 7.35 ': 19.82) (19.82 ~ 33.36) (0.293': 0.665 (1.96 ': 10.42) (29.62 :: 56.84) 

"9(0) 5.47 + 
(3.44 :: 

1.61 
7.93) 

9.96:.t 1.34 
(1.12 - 12.38) 

0.325+ 0.077 
(0.141= 0.434) 

7.03. 2.60 
(3.57 :: 13.81) 

22.79 + 
(15.96 :: 

3.S5 
21.12) 

S(g) 0.962+ 0.232 2.72 + 0.39 0.211+ 0.045 0.17.,. 0.138 4.6" ! 0.56 
(0.714:: 1.474) (2.03 -: 3.35) (o.14C 0.294) (0.600:: 1.127) (3.92 - 5.89) 

Cu( .. ) 65.3 + 12.3 97.5 ± 16.4 3.5 + 1.0 42.5 .1 8.9 208.8 + 23.1 
(47.3 ; 83.6) (12.2 -123.6) (2.6 ': 6.8) (32.0 - 65.6) (161.2 :: 24.,.0) . 

".(g) 1.35 + 0.51 2.51 + 0.51 0.019+ 0.030 0.21&.t, 0.064 4.28 + 0.68 
(0.68 :: 2.42) (1.68 :: 3.46) (0.045: 0.161) (0.186- 0.408) (2.92 :: 5.66) 

fIIn(g) 1.55 + 0.41 15.04 + 3.72 0.053+ 0.010 0.481. 0.126 17.13 + 3.19 
(0.96 ': 2.31) (8.32 :: 21.32) (0.033:: 0.011) (0.334:: 0.776) (,0.54 ': 24.04) 

Zn( .. ) 49.1 + 17.0 120.2 .t 49.3 5.7 + '.9 75.4 + 32.3 250.4 + 54.5 
(17.0 : 78.1) (64.5 -217.3) (2.8 :: 8.7) (30.0:'66.7) (157.5 :: 354.5) 

* file an ** Standard deviation * ..... Ranga 

~ 

OJ 
0') 



Tflble 77. Effect of split application of NPK on the .ean, standerd deviation and 
range of the uptake of elements in the differet plant parts as a 
percentage to total uptake 

--------------------------------------------------------------------------------------
Nutrient PseudosteJn Leaves Peduncle Fruits 

--------------------------------------------------------------------------------------
N * ** 22.89 Z 4.08 *** 49.26 + 3.93 

(17.14 - 28.02) (43.90:: 56.62) 

22.57 + 2.08 31.74 + 3.78 
(18.30: 25.37) (24.23: 40.49) 

p 

K 20.83 + 3.44 40.05 + 5.25 
(15.69 : 29.04) (33.12 :: 49.34) 

Ca 29.72 + 5.45 57.44 ± 7.35 
(20.96 : 38.75) (47.02 - 69.SO) 

23.79 + 4.87 44.37 + 7.32 
(15.73 : 30.64) (31.41 :: 56.31) 

s 20.58 + 4.04 58.28 + 3.91 
(16.91 :: 21.32) (SO.45:: 65.31) 

CU 31.22 + 4.39 46.65 + 5.72 
(23.13:: 40.20) (37.98:: 58.23) 

Fe 31 .17 + 8.97 60.24 + 8.56 
(19.71 : 51.93) (38.84 : 72.17) 

Mn 9.48 + 3.30 87.29 + 3.87 
(5.68 :: 15.75) (78.94 : 91.92) 

Zn 19.89 + 6.70 47.19 + 12.43 
(8.01 :: 30.45) (23.29 : 70.10) 

2.37 + 0.42 
(1.68 : 3.13) 

3.68 + 0.64 
(2.80 :: 5.33) 

4.28 + 0.62 
( 3 • 23 :: 5 .96 ) 

1.08 + 0.32 
(0.59 :: 1.66) 

1.48 + 0.51 
(0 • 58: 2.70 ) 

4.54 + 0.84 
(3.05 : 6.06) 

1.77 + 0.63 
(1.09 :: 3.54) 

1.87 + 0.71 
(0.98 :: 3.46) 

0.32 + 0.10 
(0.20 :: 0.47) 

2.33 + 0.87 
(1.16 :: 3.96) 

25.48 + ... 74 
(18.74 : 32.62) 

42.01 + 4.45 
(30.92 :: 49.64) 

34 .84 + 4.52 
(26.23 :: 42.63) 

11.16 + 4.42 
(5. 58: 21.63) 

30.36 .:t 8.34 
(16.80 - 51.56) 

16.60 + 2.87 
(12.40: 21.23) 

20.36 + 3.46 
( 14 • 29 : 26.7 3 ) 

6.72 + 2.36 
( 3.41 :: 12.09) 

2.91 + 0.79 
( 2.00 : ".84) 

30 • 59 + 11.74 
(15.03 : 58.74) 

--------------------------------------------------------------------------------------
* Mean 

** Standard deviation 

* •• Range 
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e. Removel of nutrient. 

The removal of nutrients per hectare end per tonne 

of fruits produced were worked out. The data presented in 

Table 78 were arrived at from the pooled values for nutrient 

uptake. 

The per hectare reavel of K was. 343 .38 ~ whereas 

the rates for N and P were 246.47 kg and 15.74 kg, respectively. 

The range of removal of K aMong the different treatments were 

244.80 to 455.41 kg and those for M and P were 197.43 to 

315.61 kg and 12.87 to 18.65 kg, respectively. CU and Zn 

were removed in very small quantities (mean values 0.46 kg 

and 0.55 Kg, respectively). As regards the removal of the 

major nutrients per tonne of fruits produced, the values were 

9.03 kl, 0.58 kg and 12.58 kg for N, P and K, respectively. 

f. Inter relationships among nutrient uptake and yield 

Data pertaining to the inter-correlations among the 

yield, dry matter production and the uptake of the ten 

nutrient el_ents, viz., H, P, IC, C., Mg, S, CU, )'e, MIl and 

Zn, are presented in Table 79. 

Nitrogen had significant positive correlation with 

all the nutrient elements and the highest was recorded with 

P (r • 0.825). P had significant positive correlations with 

all the elements except zn (r • 0.289). Apart from H, it had 
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Table 18. Effect of aplit application of MPK on the 
removal of D\1trienu fxoJII one hectare 

Number of planu 

Yield (aean) 

I 22O-f 

127.3t. 

----------------------------------------------------------
Nutrient 

N 191.43 - 315.61 

p 12.81 - 18.65 

K 244.80 - 455.41 

Ca 65.28 - 125.28 

Mg 35.18 - 61.32 

S 8.64 - 12.98 

eu 0.36 - 0.54 

Fe 6.44 - 12.48 

MIl 23.23 - 52.98 

Zn 0.35 - 0.78 

Mean 

246.47 

15.14 

343.38 

99.56 

50.23 

10.29 

0.46 

9.43 

37.76 

0.55 

Rp.lIIOval (II) 
per tonne 
of frui ta 
produced 

9.028 

0.577 

12.578 

3.647 

1.840 

0.371 

0.017 

0.345 

1.383 

0.020 

------------------------------~---------------------------



Table 79. Correlation coefficient among the bunch weight. dry matter production and the uptake of the nutrient element. 

Chdfl!ctec 
Bunch Dry 

weight matter 

Bunch wei .. ht 1.000 0.600*· 

Dry II\4t~er 1.000 

aUtro .. en 

Phosphorus 

Pota.alW11 

K4 .. neslwa 

Sulphur 

Copper 

IrOD 

K.n ... ne •• 

Z1ftc 

Nitrogen Phosphorus 

0.497** 0.572** 

0.871** 0.907** 

1.000 0.825** 

1.000 

• Significant at 5% level 

"" Significant at 1% l~vel 

Potassium 

0.509** 

0.694** 

0.571*'" 

0.727** 

1.000 

Calcium Magnesit ... l sulphut Copper 

0.294 0.215 0.383* 0.36v* 

0.632** 0.608** 0.794*" 0.746** 

0.572** 0.497" 0.-52*~ 0.640** 

0.591** 0.538** 0.754** 0.636** 

0.369* 0.312* 0.471** 0.351* 

1.00' 0.805** 0.529** 0.528** 

1.000 0.552"J 0.699*· 

1.000 0.754** 

1.000 

I 

-L-. 

IroOl Manganese Zinc 

0.155 0.396** 0.121 

0.530" 0.401** 0.364* 

n.537** 0.524** 0.340* 

0.528** 0.413** 0.289 

0.286 0.218 0.351* 

0.488** 0.362* 0.176 

0.386** 0.170 0.199 

0.618*" 0.500** 0.423*" 

0.536** 0.351" 0.427** 

1.000 0.405**"" • 0.315* 

1.000 0.110 

1.000 



hiOh correlations with S (r • 0.754) and K (r • 0.727) 

too. The correlatioD of K with Fe and Mn were not 

significant. 

.., (_. 

lJ.L 

calcium III'ld M9 shoved strong positive correlations 

(r • 0.805). But Zn had no significant correlation with Ca. 

Similarly Mn and Zn did not have significant correlation with 

Mg. The correlations of S with all the elements were siqni­

ficant and highest correlation was obtained with eu 

(r • 0.754). eu alao had aignificant positive correlation 

with all the other el .. ents, except with K. With regard to 

MD, significant correlations were obtained with K and Mg. 

Zn did not have significant positive correlations with p, 

Ca, Mo and Mn. 

3. Influence of Rlattoddng on the translocation of 
phosphoruB-32 

Data relating to the translocation of radioactive P 

from the mother plant to its suckers, as influenced by the 

treatments, are Given in Table 80 and Fig.8. 

Radioactivity could be detected in the suckers of 

all the treatment pluta. In general, the radioactivity 

in the leaf tissue of the suckers increased slightly in 

the early stages after inoculation. Thereafter, a decrease 

was observed. The activity of 32p was found to be slightly 

more when the bunch alone wa. removed then when the pseudostern 

was cut off at half the height. 



Table eo. COntent of 32p in the leaves of mother plant end 
suckers at different sampling interVals 

----------------------------------------------------------------
Treat­
ment Parts 2nd 

week 

content of 32p (eplll/V) 

week 
6th 

week 
8th 

week 

----------------------------------------------------------------

Mother plant 1047.00 1771.00 345.]4 1321.34 
T1 

Suckers 1928.33 2441.33 612.66 492.00 

Mother plant 
T2 

SUckers 42 •• 50 1855.00 .40.00 290.66 

Mother plant 1303.33 279.00 87.00 219.00 
'1'3 

Suckers 2112.00 2256 .67 1658.66 511.3. 

Mother plant 1'. 
SUckers 1626 .00 3.31.67 919.34 490.66 

-----------------------------~----------------------------------

~-.. ".'''''" 
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DISCVSSIOR 

The results generated from the present investiga­

tions on the banana eY. 'Palayflllkodan' are discussed under 

two major heads, intraclonal variation studies and nutritional 

studies • 

A. Intraclonal variation 

Twenty four accession. of ~a (AAB group) 'Palayaneocan' 

were evaluated at the Banana aeseareh Station, Kannara durin, 

a t.hree-year period (1981-84) to uaesa intraclonal variation, 

if any, in the clone. 

'Palayankodan' i. one of the two commercial cultivars 

of the State, the other being '._oren'. It is popular in 

the neighbourinv state. al80 and is kllOwn as 'Poovan' 

(Tamil Radu), '",sore Poovaa' (Karnataka), etc. In Kerala, 

it is mainly grown as a rainfec! crop in garden lands. The 

widespread nature of the clone has 9iven rise to appreciable 

amount of variabilit.y in the plant. and fruit characteristics. 

A preliminary survey c:onduded by the all tho r, while he was 

wrking at the COII4!ge of Horticult.ure, revealed that. 

tntraclonal variation mtqht. be existing in the clone. This 

prompted him to attempt the studies reported herein. 

As a first step, a total of 24 accessions (Table 2) 

of the clone was collected thro\l9h • syatematic survey, 



catalo'JUed and brought to Kannara for furt.her st.udies. 

The resul ts obtaineCI from the studies are discussed in 

the following pages. 

1. G~th parameters 

~rder to unravel the possible variations with 

respect to plant growth among the 24 access1ons, five 

parameters, namely, height of the plant"girth of the 

pseudostem, number of functional leaves, area of index 

I eaf and duration of the crop were cons idered. ~ng 

these parameters, height and girth will directly indicate 

vigour. The number of functional leaves and the total 

leaf area (as reflected by the area of t.he index leaf) 

will contribute to the production.2![ U. The durat.ion 

of the crop i. economically important. because of its 

cont.ribution to per day production. 

The height of the plants was subjected to analysis 

in the different growth stages of t.he plant crop and 

retoon 1. The accessions 22 (Ernakulam) and 21 (Kala~or) 

in the plant crop and 24 (Nattukal) and 18 (Anchal) in 

ratoon 1 had the tallest plants. The plants belonging to 

the accessions 23 (Edavanna) and 15 (Karukachal) in the 

plant crop and 7 (Morayur) and 12 (Moolamattom) in ratoon 1 

were among the short.est. The difference in height, which 

wa. significantly clear in the growth .tages, reduced 
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considerably at the ti.e of shooting in both the plant 

crop and ratoon 1. Aa such, the plants belonginq to the 

accessions did not show statistically significant difference 

with respect to plant height at shooting. 

It may be recalled that the monthly observations 

on the height of the plants which c:.ommenced at fourth month 

of planting ceased when one of the accessions came to 

shooting- Thereafter only the final height of the plant 

(height at shooting) was recorded and analysed _ The data 

revealed that the plants belonging to the accessions did 

not differ significantly with respect to plant height at 

the time of shooting (when the duration tak.en for shooting 

was disregarded). This probably indicates that plant 

height cannot be taken as a criterion for assessing intra­

clonal variction in banana. In ratoon 2, therefore, the 

plant height at shooting alone was subjected to analysis. 

In this cas~ also statistically significant differences 

were not obtained. 

·Palayank.odan' is considered to be a clone belonging 

to the tall group. The Byerave height of the plants (taking 

all the aceessions together) in the plant crop was 281.75 an. 

A progressive increase in height of the plants was observed 

in ratoon 1 (296.52 an) and ratoon 2 (306.83 em). Such 

progressive incr •••• in plant vigour towards the advancement 



of ratoonino has beeD reported by Robinson and Mel 

(1985) • 

The second criterion taken as indicative of 
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plant vigour was the 9irth of the plants. 'ftle differences 

in girth of the pseudostam amonV the accessions were statis­

tically significant in the different Vrowth stages and at 

shootinv in the plant crop and in ratoon 1. However, in 

ratoon 2, where girth at shoot1nV alone was analysed, statis­

tical sivnificance was not obtained. The accesslons 21 

(Kalavoor), 6 (Tamarasseri), 14 (Kalaketty) and 19 (Vellayeni) 

in the plant crop and the accessions 24 (Nattukal), 16 

(Tiruvalla) and 18 (Anchal) in ratoon 1 produced si9Oi­

ficantly thicker pseudostam at the different staves of growth 

and at shootlng_ However, the superiority of the clones was 

not consistent. J'Urther, in ratoon 2, statistical signi­

ficance was not observed. Thus, the possibility of utilisinv 

the girth of the pseudostesn as a criterion for asseseinv the 

intraclonal variation in 'Palayankodan' does not exist. 

The inconsistency that is observed between the plant 

crop and the ratoon 1 could be the result of differential 

response of the accessions to ratooninv. In this caee also 

progressive increase in vigour as indicated by the glrth of 

the pseudost_ has been observed from the plant crop 

(63.56 CBl) to ratoon 1 (67.36 an) aDd ratoon 2 (70.19 an). 



197 

8anellas are aoted for the enormous size of their 

leaves. The functional le.f area and the number of 

funotional leaves together contribute towards the photo­

synthetic eff iciency of the plants - In the present 

investigations, the acces.ions, although exhibited 

significant differences with respect to number of leaves 

at different growth stages, did not yield statistically 

significant results at shooting- Further, consistency in 

performan ce was not observed between the three crops. 

Taking all the accessions together, it can be observed 

that the number of leaves did not differ significantly 

between the plant crop and ratoon 1 (13 _98 and 13.91 

respectively). However, a s191lificant reduction to 11.62 

was abe erved in ratoon 2. 

In banana, leaf production 1. continuous till 

shooting. However, the retention of leaves at functional 

level is mainly a varietal (clonal) character (R.semma, 

1982 and Rajeevan and GMt.lul, 1984), which depends upon 

the interval of leaf production and functional life of a 

leaf _ Seasonal difference was found to affect the leaf 

emergence rates (Robinson and Nel, 1985). 

It is clearly established that the functional leaf 

area of the plant will have a direct influence on the 

production ~.r n- The area of the index leaf (third 



fully opened youngest leaf) which was analysed at the 

t1JRe of shooting showed statistically significant resul ts. 

AlthoWJh the accessions which topped the list varied from 

the plant crop to ratoon 1 and ratoon 2, the access ions 

7 (Morayur), 13 (Xuravl1angad), 15 (Xarukachal), 18(Anchal), 

19 (Vellayeni) and 21 (Kala~r) consistently remained in 

the top bracket. 

censidering all the accessions together, the average 

leaf area (area of the index leaf) showed negligible 

d ifferenee between the plant crop (1.25 m2), ratoon 1 

(1.22 .2) and ratoon 2 (1.33 m2). 

The consistent performance of some of the accessions 

over the three crops and the fact that the area of the third 

leaf showed ntl91igible difference between the three crops 

seem to indicate the possibility of utilising this criterion 

for identifying intraclonal variation in the clone 

·Palayankodan'. Infact, le.f ratio, which is also arrived 

at from the same components used for leaf area estimation, 

vis., leD9th and width of the leaf, was reported to be a 

character that could help to identify mutations in a clone 

(Gross and Simmonds, 1954 and Shepherd, 1957). 

Duration of the crop i. of utaost importance in as 

much as it directly accounts for per day production and net 

income to the cultivators. In a crop like banana which 
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occupy the land for about 11 to 13 atonths, this criterion 

gets added ilnportec.. Wi'th respect to th is character, 

the banana clones have been ela.sified into long duration, 

medium duration and short d\lration. 'Red banana' and 

'Horn plantain' are examples of long duration (14 to 16 

months) clones and 'Pisang lilin' and 'Chingan' of short 

duration (6 to 9 months). Majority of the popular commer­

cial clones of banana including 'Palayankodan' have been 

categorised as medi_ duration (10 to 13 months). 

In the present investigations, the 24 accessions 

studied exhibited siQnificant differences only in the 

ratoon 1. For critical evaluation, the duration of the 

crop was split into two phases, plantin9 to .hooting and 

shooting to harvest. The acce •• ions 22 (Ernakulam) and 

8 (Maraikal) were comparatively of short duration in 

ratoon 1. In this case the Phase I contributed the 

si9Dificant differences. Although sufficient care wae 

bestowed in the selection of uniform suckers for the original 

planting, the age differenc •• cannot be eompletely ruled out. 

This would have contributed to the stati.tically non­

significant difference in the plant crop. In the ratoon 1, 

two month old (pre-tagged) suckers were left as the follower 

plants and the uniformity in age thus achieved ha. helped 

realise statistically significant results. However, the 

pre- taogin9 and retention of suckers of uniform age for the 



second ratoon did Dot yield si;nificant differences. 

This could be attributed to the considerable staggering 

obtained in the ratoon 2. 
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A comparison of the three crops revealed that the 

plant crop took longer ti.e (355.67 days) as compared to 

ratoon 1 (256.11 days) and ratooD 2 (269.84 days) to COBle 

to shooting. Nevertheless, the duration between shooting 

to haryest was more or leas Wliform (81.06 days, 81.85 days 

and 87.33 days respectively). It is widely understood thet 

the practice of ratooDin; can shorten the duration ot the 

crop. The .aJor savin; comes from the fact that the ratoons 

waste no time in the establislunent of the plants. 

It may be recalled that in the plant crop as well 

as in ratoon 1, significant dlfterences in plant he1qht 

were recorded at the time of monthly observations till 

shooting, and that, the difterenees were nullified at the 

final observation (when each clone came to shooting). 

Coupled with these observations it is worth eXaMining the 

duration taken by the plants from planting to shooting. 

It can be seen that the plants which were taller at the 

final monthly observation, came to shooting earlier than 

those that were shorter. There seems to be a positive 

correlation between the increment in height and early 

shooting- Results of analysis of the girth of pseudostem 

also revealed positlve association between increment in 
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girth and early shooting. Hence it can be concluded 

that vigorous plants in the clone came to early shooting. 

Records of vigorous plants coming to early shooting are 

available in banana (Jambulingam ~ ~., 1975 and Singh 

et al., 1977). 

2. Leaf characters 

Among the leaf characters studied, the interval of 

leaf production and the total leaves produced by the plant 

showed significant variation. The interval (phylacron) 

ranged from 11.90 days in the accession 3 (Pullur) to 17.20 

days in th~ accession 12 (Moolemattom). The total number 

of leaves produced waa maximum (31.83 each) in the accessions 

3 (Pullur) and 6 (Tamaraaseri) and minimum (27.50) in the 

accession 22 (Ernakulam). 

Although the life of leaves ranged from 69.61 days 

in the accession 3 (Pullur) to 81.50 days in the accession 

19 (Vellayani), the differences were not statistically 

significant. In Queensland, Summerville (1944) observed 

that the life span of leaves ranged from 11 to 281 days in 

'Dwarf Cavendish'. 

Aa regards the leaf ratio (length/width) the minimum 

value of 2.71 was observed in the accession 19 (Vellayani) 

whereas the accession 21 (Kalavoor) had the maximum ratio 
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(3.06). According to Shepherd (1957), leaf ratio was 

least affected by environment and therefore he considered 

it to be most important in the diagnosis of mutants of 

plant height. Gross and Simmonds (1954) also opined that 

leaf ratio would help to identify the mutants beyond doubt. 

In the present study, the differences among the accessions 

were not significant with respect to the leaf ratio. It is 

therefore probable that mutants of 'Palayankodan' were not 

included among the accessions. 

The density of stomata differed significantly on the 

upper surface of the lamina. The range was from 95.37 per 

mm 2 in the accession 14 (Kalaketty) to 181.21 per mm 2 in 

the accession 4 (Adukkam). The density of stomata on the 

lower surface was two to three times more than that on the 

upper surface, the range being from 247.56 to 347.08 per mm 2• 

considerable varietion in the number of stomata per unit area 

among the clones of potato (Dwelle 1S ~., 1983) has been 

reported. InfOrmation on the intraclonal variation with 

respect to stomatal density is however, lacking. 

3. Petiole characters 

The different accessions failed to establish signi­

ficant differences in the various petiolar characters studied. 

The ranges in the length of the petiole, girth of the petiole, 

width of the petiolar canal and the depth of the petiolar 
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canal in the accessions were fro~ 44.00 em (Kalaketty) 

to 58.33 an (Kalavoor), from 9.00 em (TIlltazhi) to 12.50 em 

(Vellayani), from 0.90 em (Takazhi) to 2.00 em (Vellayani) 

and from 1.53 em (Ta l1parUlba, UdUlllbannur and Tak.azhi) to 

2.43 an (Morayur and Vellayeni) respectively. Gro •• and 

Simmonds (1954) had recorded variation in petlolar length 

in the two mutants of 'Dwarf Cavendish'. Occurrence of 

variation in petiolar length as a result of differential 

fertilization has been reported by Mathew (1980). She 

observed that the higher fertilizer level induced signi­

ficant increase in the length of the petiole at certain 

stages of growth. Mathew (1980)'s observation indicates 
. 

that the petiolar Characters are amenable to agronomic 

manipul ations • 

4. Nutrient content of index leaf 

The content of the ten nutrient elements studied 

in the index (third fully opened youngest) leaf at the time 

of shooting did not present significant differences among 

the accessions. The o:>ntents ranged from 2.41 to 3.14 

per cent for N, from 0.158 to 0.213 per cent for p, fra. 

3.17 to 3.98 per cent for K, from 0.20 to 0.45 per cent 

for Ca, from 0.24 to 0.46 per cent for McJ, from 0.067 to 

0.091 per cent for S, from 36.0 to 77.4 ppm for Cu, from 

147.1 to 317.8 ppm for Fe, from 191.0 to 1559.7 ppm for Mn 



and from 19.6 to 55.3 Ppill for Zn. It seeml! that the 

accessions did not differ significantly in their efficiency 

to utilise the nutrients and that this character does not 

contribute towards divergence within a clone. 

Of the major elements, the values obtained for N 

and K were comparable with the opt1m\BII level suggested by 

Hewitt (1955), Boled (1960), Murray (1960) and Bbangoo 

~~. (1962). As regards P, the values were low but was 

comparable with those of Mathev (1980) in 'Palayanltodan'. 

The content of Ca obtained in the present study was very 

low as coapared to those reported by Murray (1960) and 

Arunachal.- .!l .I!. (1976). The value was, however, COII'lpara­

ble with thst obtained by Bhan900 ~.!!_ (1962) in 'Gient 

Cavendish'. In Mg, the range obmerved in the present 

studies was all reported by Arunachalam ~ .I!. (1976) and 

Veerannah ~ Al. (1976 b) f but higher than that reported 

by Bhangoo ~ A!. (1962). 

5. ReClction to pests and disease. 

Inorder to assess the reaction of the accessions 

to rhizome weevil, bunchytop and Sigatoka, scoring was done 

in the field during the third year of the crop. Scoring 

for Sigatoka leaf spot was done with the onset of monsoon. 

For the other two, the scoring was done at the harvest of 

the crop (retoon 2). 
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As re9ard. the .ivatok. leaf spot disease, the 

infection ind.x (Me Kianey, 1923) ranged from 2.48 to 6.93. 

ID the case of rhisom. w.evil, the ratio of infected rhizome 

to the total ranged from .ero to 4.36. The range of mortality 

due to b\1llchytop di •••• e was frOll! zero to 33". In oeneral, 

the acces.ions 10 (West .ay1pra), 11 (UdURbannur), 13 

(Xuravilangad), 17 (Kenni), 18 (Anchal) and 21 (Kalavoor) 

showed field tolerance to the three maladies_ Reports on 

differential reaction of the aceessions of a clone are not 

available in banana. However, in the sub-clones of the potato 

variety 'Majestic', Cock.rham and Macarthur (1956) had 

observed that there wa. variaoility in their reaction to 

certain diseases and pe.ta. In the present studies, plant 

protection •• asures w.r. adopted asrecommended (KAn, 1978) 

and as such, the data indic.t. the field tolerance. Further 

worlt is needed to •• certain the level of resistance of the 

differ.nt acces.ions to the above maladies. The results 

_nating from the studies could be made use of in future 

breeding progr .... s. 

6. Bunch character. 

"the bunch weight, nWllber of hands and the n\Dnber of 

fingers were the salient bunch characters studied. It wa. 

found that these character. differed .ignificantly both in 

the plant erop and in ratoon 1. In both the erops, the 
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accession 21 (Xalaveer) excelled the others with respect to 

bunch weight and was closely followed by the acces.ien 18 

(Anchal). In the ratoon 2. the differences in the bunch 

characters were not sitnificant. However. in the analysis 

of the pooled mean, sign1ficMt d1fferences were obtained. 

The accession 21 (Xala~r) had the heaviest bunches (14.872 k;), 

followed by the acces8ion 18 (Anchal) which recorded a bunch 

weight of 14.378 kg-

,.. regard. the n~er of hands and the nUJd)er of 

fingers, the variation among the accessions wa. not consistent 

durin; the three crops - ""ou;h these characters vere signi­

ficant in the plant crop and in ratoon 1, siCJllif1cant 

d 1fferenees could not be obtained in ratoon 2. In the 

pooled analysis, significant differences were obtained in 

the number of finger., but not in the n\:lll1ber of hands. 

Variation in yield within the same clone, collected 

from different localities, vas clearly established by the 

present study. A colRparison of the yield in the three 

crops revealed that the plant crop had recorded the high.st 

mean buneh weight (12.68 kg), followed by the ratoon 1 

(12.00 k'l). Ratoon 2 'lave the lowest bunch weight (10.83 kg). 

Segars (1963), in his studies with 'Dwarf cavendish', also 

observed that the yields declined after the plant crop. 

This he ascribed a. due to the depletion in the .oil organie 

matter content. In vegetatively proP89ated crops 11ke potato, 



which are not ratooned, similar decline in performance in 

subsequent crops ha. been recorded. Rieman.!£ ~. (1950), 

in the clonal variation studie. with 'Chippewa' variety 
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of potato, observed decline in the performance after three 

succeeding crops. In such cases, degeneration of the plant­

ing material due to CUMUlative effect of unfavourable 

factors (viruses, nematodes, toxins, etc.) have been 

ascribed as the main cause of the decline. Whether or not 

occurrence of such a ph_o.eIlon is possible in banana (which 

is ratooned) is to be investi9ated. 

The findings of Turner and Barkus (1982) that higher 

yields in • Will iams' banana were obtained in ratoon 2, than 

in previous crops, are contrary to those of the present 

studies. In the present studies, though the bunch weight 

declined after the first crop, the rank of the accessions 

did not differ considerably. Number of hands per bunch and 

number of fingers per hand are the two factors (besides the 

average weight of a finger) that contribute to the weight 

of bunch. With respect to the n""'er of hands and the 

number of fingers per bunch, the accessions showed significant 

difference in the plant crop and in ratoon 1. In ratoon 2, 

the variation among the accessions was not statistically 

s iqnificant. In the pooled analysis the nwnber of fingers 

showed significant results. 
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7 • Fruit charact.er. 

Of t.he different. bunch character., the physical aIld 

chemical characterist.ie. of the fruita are directly relat.ed 

to the acceptabillt.y. Larle plUillp 'PalayaDkodu t fruita 

with sub-acld t.aste are preferred In the .arket.. In the 

present. study, the vario .. characters relating to t.he 

appearoce and t.he edible quallty of the fruita were subj ected 

to detailed analysla. Of the physical attributes studled, 

the accesslons differed significantly in respect of weight 

of the fruit, weight of the pulp, len9th of the stalk and 

girth of the fruit. 'l'he differences In the frult welght was 

contributed JROre by the glrt.h thaD the length of the fruit. 

'!'hls .UWests that it is the pluapness that decide. bot.h 

the appearance and the wel,ht, rather than the length of the 

fruit. 

!'he length of the .talk varied fro. 1.97 em in the 

accession 22 (Ernakulam) to 3.37 em in t.he accession 21 

(Xalawor). The possibility t.hat the ltl'lgth of the stalk 

ls a dlfferentiating feature withln the clone as is the case 

seen between the clones of banana is indicated. The maxilllUlll 

(11.83 em) and t.he minlmum (9.87 em) girth were those of the 

accessions 21 (Kala'VOOr) and 22 (lrnakulam), respectively. 

The welght. of the fruit varled f~ 48.33 0 in the accession 

22 (Ernakulam) to 99.00 0 in the accession 21 (Xala~or). 
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Aa reCJards the weight of the pulp, the range was from 

39.67 9 to 82.67 9, recorded by the same accessions a. above. 

Though the weight of the fruit as well as the weight of the 

pulp differed significantly among the acce88ions, the ratio 

of the two did not show such a difference. It is probable 

that there exists a relation between the weight of the fruit 

and weight of the pulp within the clone, which remain. 

unaffecte<3. "!'he difference between the lowest and the 

highest values, as • percentage over the lowest values, were 

worked out for the four par_eters. The values for the length 

of the stalk and the finger weight were comparable (71.07% 

and 104.8.~ respectively) than that of the total length of 

the fruit (39_27~). In the case of girth the difference 

was 19.86%. 

The quality analysi. with respect to the total solUble 

solids, total sugars and reducing sugars also reyealed 

significant differences aMOng the accessions. Mo significant 

difference was observed with respect to acidity, sugar/acid 

ratio and vitamin C. The acceesions differed only in the 

sweetness of the pulp. In the clonal selectlon studies in 

the apricot 'Velkopavlovlcka', Vachun (1981) observed that 

the variability was low for fruit quality_ The present 

studies on the fruit chare.'cters also indicated that the 

dlfferences among the accessions were more due to the physical 
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attributes than due to the chemical attributes. 

The grading of the fruits based on visual standards 

also showed marked differences 8mOng the accessions. Of the 

different characters studied, the disposition and the 

curvature of the fingers exhibited more differences than the 

colour, angularity and the presence of blotches/speckles. 

Overall superiority in the grade was shown by the accession 

21 (Kalavoor) which also had produced the heavieet fruits 

and bunches. This accession was closely followed by the 

accession 2 (Taliparamba) in the overall grade. The 

accession 18 (Anchal), which had recorded second place in 

bunch Weight, had a medium orade. 

8. Variability and correlations 

Information about the variability is an essential pre­

requisite for any breeding progriJllUDe. Heritability and 

estimates of qenetic advance help in formulatino fUrther 

improvement techniques. Degree of association of one 

character with the other, as obtained from correlation studies, 

also helps in the selection of the desired or the elimination 

of the undesired characters. In the present study 24 characters 

were taken into account based on which the var!abil i ty and the 

correlation were worked out. The accessions were significantly 

different for 16 of the above characters. 



The range of variation for all the characters 

studied was large, particularly with respect to the 

stomatal density, l.af production interval, number of 

leaves at shooting, length of the petiole, weight of the 

bunch, number of fingers, weight of the finger, length 

of the pedicel etc. Such variability in yield was 

reported in potato by Ri .. an ~~. (1950) in the variety 

'Chippewa', Davidson and Lawley (1953) in the variety 

'King Edward' and Cockerham and Macarthur (1956) in the 

variety 'Majestic'. 8ingh (1971) in the manqo varieties 

'Alphonso' and 'Dashehari', Vachun (1981) in the apricot 

'Velkopavlovicka' and Milutinovic ~~. (19B1) in the 

sour cherry 'Oblacinska' also reported SUch variability 

in yield and its attributes. 
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The variability observed was partitioned into geno­

typic and environmental COIlponenta to ascertain the contri­

bution of each towards the variability. It was found that 

the variance. in the 21 out of the 24 characters studied 

were mainly due to environment. With regard to the bunch 

weight, the contribution froll1 the genotypic and the 

environmental components were almost equal. Weight of the 

ripe finger and weight of the pulp had more contribution 

from the genotypic component. This finding indicates that 

most of the variations are highly influenced by the 

fluctuations in the environment. with respect to the 



coefficient of variation, weight of the bunch, weight of 

the hands, weight of the ripe finger, weight of the pulp, 

length of the pedicel and stoaatal density of the upper 

surface of the leaf showed relatively high estimates. 

These characters offer JIlOre scope for selection than the 

others. 

'1't1e magni tude of qenotypic coefficient of variation 

alone will not help to determine the amount 0 f variation 

that is heritable (Gandhi oil .8..1., 1964). However, in 

conjunction with heritability est~ates, it would be possible 

to obtain an U'lOunt of provres8 to be expected by selection 

(Burton, 1952). Relatively higher values of heritability 

were obtained in the weight of the pulp, weight of the ripe 

finger, weight of the b\lDch, weight of the hands and the 

stomatal density of the upper surface of the leaf. These 

characters a180 showed high genotypic coefficient of variation. 

Hence these characters offer greater scope for improvement 

by sel ection. 

Genetic advance and genetic gain were suggested to 

be considered jointly with heritability estimates to get a 

better appraisal of the genetic progress that would result 

from selecting the best individuals (Johnson ~ ~., 1955a). 

In the present study the expected genetic advance under five 

per cent intensity of selection varied from 0.030 (in the 
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cas. of the l.af ratio) to 18.758 (in the case of the 

stomatal density of the upper surface of the leaf). The 

weight of the ripe finger could be improved by 16.434 g, 

the number of fingers by 10.025 and the bunch weight by 

2.272 kg. The study of genetic gain has indicated that the 

characters could be improved from O.04~ (in the case of 

nwrber 0 f hands) to 24 .60~ (in the case of the weight of 

the ripe finger). The bunch weight had a genetic gain of 

17.876%. H1gh heritability coupled with high genetic gain 

will indicate additive gene effects (Pense, 1957). In the 

present study, the weight of the ripe finger, weight of the 

pulp, weight of the bunch and weight of the hends, which 

showed high heritability and genetic gain, could be 

improved through straight selection. With regard to certain 

desired characters like height, duration etc., there was 

little scope for further :1Jnprovement. A comparison of the 

access ions with reference to the expression of the 24 

characters suggested that variation within the clone exist. 

It was revealed from the results of the correlation 

studies that, of the 24 characters studied, eight characters 

(interval of leaf production, leaf ratio, total number of 

1 eaves produced, stomatal density of the upper surface of 

th@ leaf, duration from planting to shooting, duration from 

planting Co harvest, life of a leaf and length of the petiole) 

failed to establish significant phenotypic correlation with the 
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bunch wei9ht. 'l'he rela_loaahip of the leaf ratio and the 

leaf production interval with the bunch weight was neoative. 

Only two eharacters (total nwnber of le.vea and the duration 

from planting to haryeat) failed to establish significant 

genotypic correlation witl? the bVl'lch weight. Of these, the 

correlation with the interval of leaf production waa negative 

and significant, auggesting that a longer interval ia UD­

fawurable for the increase in the bunch weight. In qeneral, 

the genotypic correlation was higher than the phenotypic 

correlation thereby indicating the preponderence of inherent 

relationship. 

Of the different vegetative characters studied, the 

area of the third leaf had highest correlation with the bunch 

weight followed by the nUillber of leaves and the girth of t.he 

peeudostem at. shooting. A posit.ive correlation of the leaf 

area as well as the circumference of the pseudoatem at shoot.ing 

with the weight of the bunch was reported by Venkates • .!l .!l. 

( 1965). Fernandez and Garcia (1972) also had reported a 

positive correlation between the circumference of the pseudostam 

and the bunch weight. These reaul ta indicate t.hat an improvanent 

in the vegetative characters like the girth of the pseudostam 

and the leaf area would benefit the yield. 

Genotfpic and phenotypic correlation coefficients among 

the 16 selected characters that had recorded significant 
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differences, showed that 1n most cases significant association 

existed. There wae 8iQll1ficaI'.t correlation between the nUlllber 

of hands and the girth of the pseudostem. It. similar trend has 

been reported by Fernande. and Garcia (1972). The nwnber of 

hends was highly correlated with the number of fingers, weight 

of the hands and the leD9th of the bunch. Hemadez (1983) 

also obtained It high correlation between the nUllber of fingers 

and the mmber of hands. ibis indicates that the number of 

fingers borne in a hand doe. not show much variation. The 

number of hands end the number of fingers had high correlation 

with the '1irth of the peeudostem and the area of the third leaf. 

The interval of leaf production, however, showed a negative 

relation in that, a shorter interYal is necessary for the 

improvement of the number of hands and the number of fingers. 

with regard to the correlation of the different finger 

characteristics on the weight of the ripe finger, weight of 

pulp showed the highest correlation followed by the girth 

of the finger. Length of the pedical also showed significant 

positive correlation with the Weight of the ripe finger. 

Besides its role in improving the appearC'Jnce of the finger, 

the girth has greater role than the length in increasing 

the finger wetght. 'llle len9th of the bunch has important 

role in that it decides the compactness of the bunch. As 

such, a bunch of shorter length with higher weight would be 

preferable for marketing. But in the present study it was 



found that the bunch weight was significantly correlated 

with the bunch lenqth. Beside. having more number of 

hands and fingers, a longer bunch had larger fingers too, 

which is evident from the correlation of the bunch length 

with the girth of the finger. These factors might have 

eventually contributed towards the higher weight of the 

longer bunches. 

9. Path ~nelysis end selection ind~x 

Correlation studies provide the relationship among 

216 

the different components. But, inorder to have an under­

standing of the direct as well as indirect effects of each 

character on the final bunch weight, path coefficient 

analys is (Wright, 1921) wes carried out. From the present 

studies it was observed ~hat the max~um positive direct 

effect was recorded by the weight of the hands (1.6045). 

This wes followed by the averaqe weight of a finger (0.6649) 

and the wpiqht of the ripe finger (0.5885). Negative direct 

effects were produced by the mean weight of a hand (-0.8968), 

weight of the pulp (-0.7671) and the number of hands (-0.2451). 

Considerable indirect effects could be. observed mainly 

through the area of the third leaf, number and weight of 

the hends, mean weight of a hand, number of fin9~rs, mean 

weight of a finger, weight and girth of the ripe finger, 

length of the pedicel as well as the length of the bunch. 

The number of hands, mean weight of a h&nd and the weight of 
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the pulp, though had negative direct effect, recorded 

high indirect effect through other characters. Hence 

these Characters could also be eonsidered tmportant in 

contributing towards the blUlCh weight. Rosamma (1982) had 

also stressed the importance of the weight of the individual 

finger, number of the fingers, number of the hands and the 

length of the bunch in the yield of bananas. The residual 

effect worked out in the path analysis was 0.026. This 

means that over 97 per cent of the bunch weight in banana 

is contributed by the 16 components included in the stUdy. 

It could be concluded from the study that the weight of the 

finger has a major role in increasing the yield, which, 

together with the number of fingers has resulted in the 

highest direct effect obtained for the weight of the hands. 

One of the main objec~ive8 of the present study was 

to isolate superior aceessions based on their merits. TO 

satisfy this, four selection indice~ were formulated using 

different combinations of the eight characters selected 

through path coefficient analysis. A comparison of these 

indices revealed that selection through discrtminant function 

considering eight characters was the most efficient, which 

was 49.17 per cent superior to direct selection. In the 

selection index using four Characters, however, a relative 

effectiveness of 34.19 per cent was obtained. This, besides 

being close to the best selection index in its effectiveness, 



has the added advantage that only half the number of 

characters were taken into consideration compared to 
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the most effective one. Hence, considering the practical 

convenience and the efficieney together, the latter index 

was uaeCi to perfom aelection in the present study. Baaed 

on this, two accessions, viz., .A.ncba1 and Kalavoor were 

selected from the group of accessions as the superior ones. 

10. Genetic divergence 

One of the main objectives of the present investiga­

tions was to ascertain Whether intraclenel variation existed 

in banana. The analysis of variance and variability studies 

gave indications of variation within the clone ·Paleyankodan t • 

To confirm the divergence and to group the similar types, D2 

analysis was carried out. The accessions on the whole, when 

considered on the basis of 16 selected characters simultaneously, 

were significantly different. Using D2 values, five clusters 

were formed. The intra cl ueter distance die! not exceed the 

inter cluster distcnce, thus confirming the homogenous nature 

of the clusters. 

The first cluster containea 13 accesslons, viZ., 

Pullur, Tamar as eery, Tiruchlrapally, Udumbannur, Moolamattom, 

Karukachal, Tiruvalla, Vellayani, Takazhi, Kalavoor, Ernakulam, 

Edavanna and Nattukal. In the expresaion of the different 

characters, thl,s cluster was intermediary. The second cluster 
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was fonted with the aeftssiona M8Ilantoddy and Ull.ari. 

This was also interaediary with respect to the expression 

of the characters studied, but wa. inferior to the first 

cluster. The third claater included seven accessions. 

These were Talipara.ba, Maraikal, West Payipra, Kura.ilanvad, 

Kalaketty, Konni and achel. Thi. cluster had the best 

finger characters but with respect to majority of the 

characters, this wes inferior to the other clusters. The 

fourth cluster contained. the accession Morayur only. This 

was superior to all other clusters wi th respect to growth 

and yield parameters. The fifth cluster also contained one 

accession, Adukkam, which emerged first in certain leaf 

characters but was second in .ioour and yield parameters. 

As regards the contribution of characters towards 

divergence, bunch weight was found to contribute the 

maxtmum percentage which va. followed by the girth of the 

fruit. Of the vevetative characters, low contributions 

were obtained from the interial of leaf prodUction and 

the total number of lea.es. The role of bunch weight and 

finger girth in increasing the variability i8 clearly 

understood. With the alternate method tried also these 

two characters were fo .. d to contribute more. Besides, 

high contribution was also recorded by the density of 

stomata in the upper surface of the leaf. 



11. The superior acee •• ion. 

From the verio .. a.pects of the study it has been 

established beyond doUbt that intraclonal variation existed 

in the clone ·PalayanKodan'. TWo accessions, namely, Anehal 

(18) and Kalavoor (21) have been found to be the superior 

ones among the 24 acceslSionlS. A comparison of the salient 

features of these two accessions with that of the loeel 

accession, Mar.ikal, b.sed on the observation. made in the 

plant crop, are furnished in 'fable 81. It is evident that 

Kalavoor is the best accession in terms of yield and quality. 

By proper selection of the sub-clone alone, besides improving 

the quality, the yield could be increased to 34.59% RIO re, 

over the local clone. 

B. Nutritional studi •• 

The pres en t recommendations with respect to the 

fertilization of banana in the package of practices (KAU,1978) 

are to apply the prescribed dose in two equal splits, the 

first at t'NO months after planting and the second at four 

months after planting. Reports are available indicating some 

beneficial effects of applying fertilizers after four months 

of planting banana (Gopimony .t.S .il., 19791 Nambiar § .11., 

1979 and Irizarry.§!.I!., 19B!), eventhough the benefit may 

not \!IOrk out to b. economical after six months (ShanlltUgflll 

and Vel ayuth am , 1972). There has been a persistent demand 



Table 8J. It. cOrnp.lri80n of the .alient featu.r.. of the two .elected acce •• 1una wit.h that 

of the looal acc ••• ion 
----------------------------------_._----

CharaCtar • 

1. Growth parameter. 

a. HeiQht of the plant at ---.r~f:: t ). 
b. Girth of the p.eudo.~ at 

n.ootit1a~ (em) 

c. Durat1<'0 from p'.ontinq to 
~UIl!il._(4at.) 

4. Duration from ~got~ UI,. 
harve.t (day.) 

~. Leaf and petiole cftaracter. 

a. Interval of laaf' produotion (day.) 

b. Life of a leaf (aay.) 

c. TrlUl nwnbet Of te.".. produced 
• d. Area of >ne third leaf at 

(m
2

) 'shooting 

e. Number of functiNla1 leaves at 
'ahootinq 

f. Lenqth of the petiole (em) 

l- Bunch ct. .lractera 

a. WeiQht of the bUJIch (Kq) 

b. Number of hllllde 

c. r;u.rru...'er of f.nqera 

d. Mean w~iQht of a ftnqer (q) 

e. L .. n.;th of the bunct. (cm) 

4. Fruit morpholoqy 

a. Length (total) of the trui t (em) 

b. Length or the pedioel (em) 

c. Girth of the fruit (cm) 

d. ',;eiQht of the fruit (Q) 

5. Fruit quality 

a. T.S.S. (%) 

b. Total auqara (~) 

c. ReducinQ 8uQars (~) 

d. ~on-reducinQ sUQara i~) 

6. Fruit qrade 

a. Rind colour 

b; Disposition 

c. Curvature 

d. AnQUlarity 

7. Incidence of pesta/di .. aeea 

a. Rhizome weevil 

b. 5iqatol<a leaf apot 

c. Bunchy top 

LoQal 
(JC.annara) 

~68.9S· 

63.33 

368.00 

84.28 

14.33 

76.37 

29.50 

1.15 

14.17 
51.83 

12.60 

11.00 

169.50 

61.B3 

44.08 

13.77 

2.S0 

10.70 

63.33 

25.00 

17.24 

17.06 

0.18 

Uniform 
deep yellow 

Moderately 
compact 

Straiqht 

Bl1qht 

Kaderate 

Hoderete 

Nl1 

Anc:hal Kat,yoor 

295.33 233.89 

6S.2~ 67.56 

368.22 358.45 

79.05 75.00 

15.40 13.11 

78.~3 75.50 

29.50 3J.OJ 

1.35 1.30 

15.89 14.)) 

50.83 58.33 

16.02 16.ll 

11.00 11.67 

\73.83 179.11 

73.77 '16.6) 

47.5(\ 50. )) 

16.04 16.24 
3.27 3.37 

11. 40 11.83 

<J6.33 99.00 

23.17 22 13 

16.81 17.30 

16.64 17 .03 

0.17 0.21 

Uniform Unlfor. 
yellow briqht yellow 

lipreading .Hoderetely 
compact 

Sl1qhtly 
btreiv/'lt curved 

SU~t Ab.ent 

Le •• Hoderate 

Le •• I'IOd era te 

Nil Nil 
,-----_ •... _--- .-

• Baaed on the plant crop, except the 1~ no.7, the data of which wa. collected fl'oe 

the ratoon 2. 
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from the progressive banana growers for ascertaining the 

application of fertilisers li! ~ li! the returns. The 

second part of the present investigations were, therefore, 

aimed at ascertaining the influence of spli~ application 

of the recommended dose (taken as control) from two to 

eight IftOnths 0 f planting end also examining the uptake 

pattern of the important nutrient elements. The studies 

also aimed at determining the translocation of nutrients 

from the mother plant to its sucker. consequent on mattock­

ing_ The salient results generated from the studies are 

discussed hereunder. 

1. Growth parameters 

The effect of split applica.tion of the recommended 

dose on the growth of the plant was estimated in terms of 

height of the plant, girth of the pseudostem, nunber of 

functional leaves, leaf ar •• (at the t~e of shooting), and 

the time taken for shooting and harvest. The observations 

were made both in the plant crop and in ratoon 1. In the 

plant crop as well .s in ratoon 1 the growth parameters 

such aa plant height, girth of the pseudoatem and the number 

of functional leaves were significantly influenced by the 

treatments during the later stages of vegetative growth 

only, as compared to during the initial stages. This might 

be because the differences in the quantity of fertilizers 



obtained in the different splits (treatments) could mani­

fest the effect at thi~ sta~e. A similar pattern of 

increase in the vegetative characters due to an incre-
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ment in the supply of fertilizers was reported by various 

workers (Jambulingam .!l.!!., 1975, Arunachalam.15 .!.l., 1976 

and Singh et al., 1977). 

In the plant crop, with respect to the vegetative 

characters, the splits ~, ~, 0, ~ and ~, 0, 0, ~ recorded 

si~ificantly lower values (dwarf, thin and less leaves) than 

the control (present recommendation) durin~ the later sta~es 

of ~rowth. The split ~, 0, ~, ~ exhibited significantly 

1 es 8 height over the control. The above three treatments 

had received only \ quantity of the prescribed fertilizer 

dose before the time the observations were taken (at 7 end 

8 months after plantin~). In ratoon 1, three treatments, 

viz., the splits ~, 0, ~,~, ~, 0, ~, ~ and ~, ~, ~, ~ were 

among the five that produced plants which were significantly 

dwarf as compared to the control at the 6th month. Since 

the ratoon 'plants came to shootin~ before the 7th month, 

data on plant height, girth of the pseudostem and number 

of f~ctional leaves, as indicative of the growth of the 

plants, could not be collected beyond 6th month. 

Observations on height of the plants, girth of the 

pseudostem and number of functional leaves, taken at the 

time of shooting, did not yield any significant differences 



between the cOntrol and the different treatments, both in 

the plant crop and in ratoon 1. In the plant crop, conse­

quent on the receipt of the entire quantity of fertilizers, 

the growth differences •• y have conaiderebly narrowed. In 

ratoon L the summer showers could have also played a role. 

The soil moisture status, which improved with the receipt 

of summer showers, was pointed out to be a factor in incre •• -

ing uptake of nutrients in ra1llfed bUlan. (Mathew, 1980 and 

Sheela, 1982). A co.parison of the height of the plants at 

the time of shooting revealed t.hat the plants in ratoon crop 

were taller (mean height 326.68 cal than in the plant crop 

(mean height 298.75 em). Robinson and Nel (1985) .lso 

observed that the pseudostem height increased progressively 

with the advancement of ratooning. with regard to the girth 

of the pseudostem, the differences were negligible (mean 

girth of 66.61 art in the plant crop and 67.23 em in ratoan 1). 

Another criterion taken as a component of the growth 

of the plants was the duration of the crop. In the plant 

crop, two treatments, viz., the splits ~, 0, ~, 0 and 

~, 0, \, 0 took Significantly lORver time than the control 

to come to harvest. The total duration when split into 

duration from planting to shooting and from shooting to 

harvest reve~led that the differences were significant only 

in the duration from plantinq to shooting. 'Ibus it is clear 

that the split application of the recommended dose exhibited 
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influenee only in the duration between planting and shoot-

ing. Venkatesam et al. (196S), after conducting a trial --
employing different leve18 of nitrogen, also opined that 

though the duration from planting to shooting was markedly 

influenced, the maturity period of the buneh was not 

infl uenced by the treatments. More vigorous plants took 

comparatively lesser time to sbooting. the works of Martin­

Prevel (1969), Singh.6.11. (1977), Mathew- (1980) and Sheela· 

(1982) were also on si.ilar lines. 

The data on ratoon 1 did not yield any significant 

differences in the duration of the erop. The absence of 

replanting the already established suckers (although exhibit­

ing very sligH; growth differences) coupled with the receipt 

of summer showers might have boosted up the growth, thus 

reducing the difference. In the plant erop, however, the 

time required for establishment (after planting) would have 

made the difference. The slight differences in the age of 

the suckers <eventhough eare was bestowed to select uniform 

suckers) wuld have also eontributed to this. As a result 

there was more uniformity in shooting in ratoon 1, as 

compared to the plant crop. It may also be observed thet 

the total duration ranged from 355.17 to 430.00 days (mean 

381.46 days) in the plant crop and from 305.50 to 337.16 days 

(mean 321.44 days) in ratoon 1. Thus the lessening of the 

mean duration could be the main reason for the elimination 



of the inferiority of the splits ~, 0, ~, 0 and \, 0, \# 0, 

ae coanpared to the control, in ratoon 1. 

By analysing the data on plant height during the 

vegetative phaBe and at shooting, a8 well as the duration 

in the plant crop, it Cell be observed that the splits 
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~, 0, ~, 0 and W, 0, ~, 0, which exhibited significantly 

lesser height than the recommended dose (~, ~, 0, 0), were 

at par with the control at 8th month. At the time of shoot­

ing no significant difference. in plant height were observed 

among the treatments. It seeme that the extended duration 

under the above two treatments might have nullified the 

height difference in the plants. 

2. Bunch characters 

The data on the weight of the bunches presented in 

Tables 49, 50 and 51 indicated the variation due to the 

treatments to be significant only in ratoon 1 and ratoon 2. 

The split in the ratio of \, 0, ~, 0 was the best in both 

these ratoons. However, this treatment significantly 

differed from the control only during ratoon 1. In ratoon 1 

the splits \' ~, 0, 0, ~,~,~, ~ and ~# \' 0, 0 and in 

ratoon 2 the splits \, .' 0, 0, .,\, 0, 0, ~,~,~,~, 

~, 0, ~, 0, ~, 0, ~, 0, ~,~, O,~, ~, 0, ~, 0 and 

~, ~, ~, 0 were at par Wi th the split. \' 0, .' O. But, t.he 

pooled analysis of the mean bunch weight in the plant crop 
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and in two ratoons indicate the spl! t8 ~, 0, ~, 0 and \, ~, 0, 0 

to be significantly superior to the control. 

As revuds the nUilber of hands ill ratoon 2 the splits 

~, 0, ~, ~, ~, ~, 0, ~, ~, 0, ~, ~ and \, 0, 0, ~ were 

significantly inferior to the control. It is interesting that, 

out of the six treatmot. wherein ~ quantity of the recommended 

dose was applied at e months after planting, the above four 

treatments proved to be inferior to the control. The other 

two treatments, the splits ~, ~ ~, \1 ~, ~, 0, ~, however, 

were on par with the control. It ean al.o be seen that the 

treatments had no aignifican' effect on the nu.ber of hands 

during the plant crop and ~e ratoon 1. The analysis of the 

pooled mean also did not bring out siCJllificant results. 

Wi th respect to the number of fingers, the treatments 

did not differ significat tly from the control in the plant crop 

and in two ratoons. 'l'he pooled analysis also did not give 

significant results. It is also probable that the number of 

fingers is influenced more by the quantity than by the time 

of application of the fertilizers. 

A coaparison of b1iUlCh characters (Weight of bunch, 

number of hands and nUlRber of finger.) in the three year. (plant 

crop, ratoon 1 and ratoon 2) revealed that none of the characters 

was influenced by the treatment. in the plant crop. 
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III the .ub.equent crops, hove.er, .ignificant differences 

were obta1D.ed vith revacd to bunch vei9ht. Moreover, in 

the ratoon 2, the ntaber of hands a180 showed significant 

differenc... The bUftch weight va. maximum in the ratoon 1 

as COIftpared to the pI ant crop and the ratoon 2. Rob inson 

(1981) also obtained a higher yield in the ratoon 1 than 

the control in tbe ·Willi •• • bu.ena. 'rbis, however, is 

contradictory, to the finqiDls of Seqar. (1963) and 

hrner and _uka (l,e2) in 'Willi_s' banana. They 

received highelt yield in the plant crop ana the ratoon 2 

rellpectively. Thi. differ_ce might be due to the 

varieties tried. Tho1l9h the yield vas lover in ratoon 2 

as eompared to ratoon 1 in the present study, it was 

lIuperior to that of the plant crop. It can be seen from 

the data that the higher bunch weight in ratoon 1 vas aue 

to the higher mean number of fingers (188.71) and hands 

(11.45) as compared to the ratoon 2, in which case the 

mean number of fingers and hands were low (1~.50 and 9.73 

respectively). 

The higher yields obtained in the ratoon 1 may be 

largely due to the inherent organic matter content of the 

solI coupled with the nutrients available in the residues 

of the plant crop. In ratoon 2, depletion of or.g~ic matter, 

collbined with the uneven spacing and incidence of pests and 

dise •• es •• evidenced from Part A. towards the advancement 

of the ratoons, might have caused the slight reduction in 

yield. Setar. (1963) alao reported th.t the yield was 
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deeliDed aft.er the .eCORd crop ift the 'Dwarf Cavendish' 

banana. Deeline in fert.ility was attributed to the loss of 

organie .att.er rather than the loss of minerals (Wardlaw, 1929) • 

• ~nd. (1959) is of the opinion that. accumulat.ion of minor 

soil pathogens, too much irregular spacing and t.he t.endency 

of t.he plant.s to grow out: of the soil are the causes of 

declining yields in t.he ratoon crops. 

It. is worth point.ing out at this juncture that in the , 

Paduvai lands of Tbanjavur dist.rict, banana, espeeially the 

varieties 'Pooven' and 'Monthan', are cultivated under 

perennial rainfed conditions. This is due to t.he richness 

of the soil due to the deposition of silt (Hayes, 1970 and 

SUIlderaraj .!5 .!l., 1970). Another fora of perennial 

cul tivation i. on the slopes of COerg ad Palni hills where 

'Malava.hai' i8 the maln .ariety. Here the hlgh fertility 

of the soil coupled with heavy rainfall covering major part 

of the year makes the cultivation possible. In these areas, 

platations of over 50 or 100 years of age are often met 

with (Hayes, 1970). 

A critical examination of the data on bunch characters 

for the three crops separately and the analysis of their pooled 

aean revealed the possibili ty of ViviDq the secoDd dose 

till the 8th month of planting without causing significant 

reduction in '1eild. However, Murray (1961) and SheftlR\lV_ 
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and Velayutham (1972) are of opinion that fertiliz~rs do 

not help in increa.ing the yield if applied after six montha. 

A higher yield obtained in the present study in respect of 

the split ~, ., ~, • might be due to the uniform receipt 

of fertilizers from two .anths after planting in four equal 

splits. Among the treat.ents the splits \, ., 0, 0 and 

\' 0, ., 0 where significantly superior to the split 

~, ~, 0, 0 (recommende4 split). 

3. Pruit characters 

Among the fruit charaeters, viz., the length, girth, 

weight, volume and the pulp/peel ratio (by weight), taken 

in the ratoon 1, no siqnificant differences were observed 

except in the pulp/peel ratio (by weight). In banana, the 

yield (bunch weight) ia a function of the number of hands, 

number of fingers and weight of individual finger (Simmonds, 

1959, VenkateaarnJrl ~., 1965 and Arunachalam.!! .!.l., 1976). 

In the present study the significant differences in the 

weight of bunch were mainly contributed by the number of 

hands and the number of fingers, rather than the weight of 

individual finger. Of the various qualitative characters 

studied, significant differences were obtained with respect 

to total sugara and reducing augars only. Defeni te relation­

ship between the treatments and quality, however, could not 

be obtained. Here too, rather the quantity of fertilizers 

than the splits might influence the quality. 



231 

... Dry matter production 

There were no significant differences due to the 

treatmente in the dry matter production of the individual 

plant p~rt8 such as pseudostam, leaves, peduncle and fruits. 

However, the total dry .atter production was significantly 

influenced by the treatments. The split \, 0, ~, 0 had the 

maxilnUlft (8.207 kg) dry matter content. This was followed 

by the split ", 0, 0, '" and \' ~, 0, 0 which had the dry 

matter content of 8.161 kg and 7.875 kg respectively. 

In the present study, the range of dry matter content 

was from 5.500 to 8.207 kg per plant. These values are lower 

compared to the dry matter content of 18 kg/plant recordec:l 

by Baillon .IS.!.!. (1933) in 'Dwarf Cavendish'. The 

observations of Boland (1960) in 'Lacatan' and Martin-Prevel 

(1962) in 'OVarf Cavendish'/are, however, comparable with the 

present study. In those studies the dry matter contents were 

4.5 to 10.0 kg and 6.5 kg per plant respectively. It may 

further be noted that COI'tparati'Yely lower values were recorded 

in the variety 'PalaY8l'lkodan' by Mathew (1980) and Sheela 

(1982) • In those studies, the dry matter content ranged from 

4.59 to 5.88 kg and from 4.58 to 5.32 kg/plant, respectively. 

The differences CX)uld be mainly due to the differences in 

the dry weight of the leaves. Leaves present at the time of 
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harvest alone were collected by Mathew (1980) and Sheela 

(1982), whereas in the present study, all the leaves produced 

. by the plants were collected. This again is the reason for 

obtaining maximum dry matter from fruits in their study as 

against from leaves in the present study. Though the corm 

was also included in their study, contribution from it was 

low (mean weight of 307.12 , and 301.84 9 respectively). 

The moisture stress might also decide the accumUlation of dry 

matter which might be another reason for obtaining low dry 

weight in the studies of Mathew (1980) and Sheela (1982). 

These works were condUcted at Vellanikkara, a relatively dry 

area as compared to Kannara where the present studies were 

unde r tak en • 

Varietal difference could be one factor deciding the 

dry matter content of the plants. Certain varieties might 

show more efficiency in dry matter accumUlation than others. 

fbwever, the major f~ctor responsible for the variebility 

in dry matter production seems to be soil type, for, '1'wyford 

and WalmsI e}' (1973) obtained a variation of 5.520 to 15.205 

kgjplant in the cul tivar 'Robusta' when grown under different 

soil types. In their studies, Martin-Prevel (1962) and 

Baillon ~.!l. (1933) obtained the dry matter content of 6.5 kg 

and 18 kg respectively in the clone 'DWarf Cavendish', Which 

also shows a vide variation in dry matter production within 

the ssme variety. 



233 

Of the total dry .atter content in the aerial parts, 

the contribution from the 1 ••••• wa. the highe.t (32.37 to 

46.54%) followed by that from the fruits (28.87 to 42.05%). 

Thi. is contradictory to the findings of Matew (1980) and 

Sheela (1982) who obtained m.ximum dry matter content in the 

fruits and the probable re.son. are already discussed. The 

cSry Inatter production per d.y w •• found to be the maximum 

(25.78 g/day) in the 8Plit~, 0, ~, 0 closely followed by 

the split~, ~, 0, 0 which had recorded the dry matter production 

of 25.62 g/day. Over the control (recommended practice) 

., ~, 0, O,these treatments accounted for 24.1~ and 23.25% 

more production of dry .atter per day. This was reflected 

on the yield of these tr.atments too. 

5. Nutrient content and uptake 

In order w understand the nutrient content of the 

plants, the aerial parts were subjected to chemical analysis. 

The corm was not taken into account for the study because it 

was intended to take further crops. The nutrient content of 

the growing suckers were almo not taken into consideration. 

The data obtained in the studies indicated that the differences 

due to the treatments with respect to the content of M and 

Fe were significant in the peduncle alone,K in the peduncle and 

pseudostem, Ca in the leaves and pseudostem, Mn in the 

pseudostem alone and Zn in the fruits alone. With regard to 

the uptake of the elements, N, P, S, Mn and Zn were significant 



in the frui ta and X and CU in the leave.. Ca, Mg and re 

were not significant in any of the parts. 
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Ni trogen content was highest in the peduncle followed 

by in the leaves, pa.udoatem and frui ts. Si;nificent 

differences were l3een only in the case of peduncle which 

als. recorded the highest content (2.11.). This was contrary 

to the findings of '8II\\1ela JU..!l. (1978) who observed that N 

percentage was higher in the leave.. As regard. the uptake 

of N, significant differenc.s were obtained in the fruits 

alone. Highest content (54 .99 g) was recorded in the 

leaves which accounted for 49.26~ of the total content. 

The high content of N in the leavea has been reported by 

various workers (Hewitt, 1955, TWyford and wal~sleYI 1973 

aM Shavky §.!; .!.!., 197.). 

With regard to the content of P, significant difference. 

were not obtained in any of the parts. Highest content was 

recorded in the peduncle (0.206.). Thia was not in line 

with the finging_ of Shawky ~..tl. (1974) and Samuels.!!.!l. 

(1978), who observed that the leave. contained the highest 

concentration. Sign if icant differences with regard to uptake 

were found only in the fruib. MaximUIR uptake of P (3.01 g) 

was also found in the fruita which accounted for 42.01" of 

the total uptake. 



The differences due to the treaments with revard 

to K content were si;nificant both in the pseudostam and 

the peduncle. Highest concentration was recorded in the 

peduncle (5.23%). In their studies with rainfed 

'Palayankodan', Mathew (1980) and Sheela (1982) also 

obtained hi;hest K content in the peduncle as compared 

to the pseudostem, leaves and fruits. In contrast, 

Veerannah ~~. (1976 b) and Samuels 1S~. (1978) 

recorded the hi;hest percentage of K in the pseud08tem. 
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As re;ards the uptake of K, the difference8 of that in the 

pseudo8tern as well as the total content were significant. 

The uptake of K va8 found to be the maximum (62.49 9) in 

the leaves which accounted for 40.05" of the total uptake 

of K. In some of the earlier 8tudies K was reported to be 

the max1Jn\lln in the pse\ldostem (Jeuhar1.!! .A!., 19747 Mathew, 

1980 and Sheela, 1982). Pruits were fOund to contain the 

highest quantity of K in the study conducted by Twyford 

and Malasley (1974 b). In the present study the reason for 

leaves having the I1lBxilllum uptake of K might be because all 

the leaves produced by the plants were collected for the 

estimation of nutrients. 

COmpared to that of Nand P, the concentration of K 

vas more in all the plant parts. In the case of P there was 

very little uptake compared to Nand K. Li ttle or no response 

to P in banana was pointed out by several workers (Favcett, 

19217 Baillon..r5 .11., 1933, Norri. and Ayyar, 1942, 



Osborne and Hewitt 1963, RaVin ~ ~., 1964, Turner, 1969 

and Pi1lai .u .!l., 1977). Responses to added P were found 
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to be inconsistent (Melin, 1910) and fertilizer recommendations 

were made by certain workers in which the quantity of P 

suggested vas lov or very lov (Twyford, 1967, Champion, 19701 

Joseph, 1971, Kohli ~ ~., 1916, R~asvamy and Muthukrishnan, 

1973 b and Veerannah .!l .I!., 1976 a). The relati"ely lov 

uptake of P may alao be aggraYatM by the lov P content of the 

soil as reported by Chattopadhyay and Mallik (1977). However, 

Volk (1930), after studyift9 different solI types, remarked 

that P fertilization viII never become a major fertility 

problem since .atisfactory growth occurred in areas having only 

0.2 to 0.4 kg available p 20 S per hectare. Croucher and Mitchell 

(1940) estiMated that 80ils lover than 20 ppm in a"ailable 

phosphorus should respond to the application of P fertilizers. 

The results obtained by Chattopadhyay and Mellik (1977), 

that P uptake increased with frequent high irrigation and high 

level of P application, suggest the reason for low uptake 

of P in ra1nfed beena. 

As regards the content. of Ca, maximum vas found in the 

leaves (0.94%) followed by the pseudostem (0.80%). Significant 

differences due to aplits vere obtained in these two parts. 

No significant differences were obtained in the Ca uptake in 

eny of the plant perts. However, maximum uptake ves observed 
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in the le .... (25.71 ,) aDd this .ccounted for 57.44% of the 

total uptake (45.17 9) 1a ~e .eri.l p.rts. TWyford and 

Walmsley (1974 b) hed atudied different 80ils with regard to 

the miner.l composition of 'RObuata' and the values given for 

Ca .t the time of harvest are comparable (33.70 to 79.00 g/plept). 

Differences with regard to M9 concentration were not 

significant in any of the parts. Aa in the case of Ca, here 

too Maximum pereent..ge w •• recorded in the 1 eave. (0.36,,) 

followed by the pseudostem (O.3~). With regard to uptake 

also significant. differences were not obtained in any of the 

parts. However, leave. recorded the maximum content (25.71 g) 

which comprised 44.37" of the tot.l M9 content (22.79 9). 

The range obtained by Tvyford and W.l.sley (1974 b) for the 

element was 16.2 to 52.1 9/plant for four different soil types. 

The content of Ca was about two time. the content of M9 in 

the plant (45.17 and 22.79 9 re.pectively). A similar trend 

of uptake between Ca and "g was reported by Irizarry ~ ..t!., (1981). 

Sulphur content did not differ significantly in any 

of the part •• tudied. However the highest percent.ge (0.167) 

was recorded in the peduncle. With regard to the uptake, 

significant differences could be observed only in the fruits. 

Leaves eontained 2.72 9 of S which .ccounted for 58.28% of 

the tot.l uptake in the aerial p.rts. 

Among the micronutrient. studied (Cu, Fe, Mn and Zn), 
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cu content alene failed to establish siq.nificant differences 

due to the treatments ill any of the plant parts. However, 

maximum concentration (38.5 ppm) of CU wa. observed in the 

pseudostem. With respect to uptake, it showed significant 

differences in the leaves which contained 97.5 mg Cu. This 

accounted for 46.65% of the element 1n the pI ant. Iron 

recorded maximum concentration in the leeves (951.5 ppm) 

but siqnificant differences could be obtained in the peduncle. 

However with regard to the uptake of Fe significant differences 

could not be obtained in any of the parts. Leaves contained 

the maximum quantity of Fe (2.57 g) which accounted for 60.24" 

of t:he total uptake. With regard to Mn, pseudostem alone 

ehowed significant differences in the content and the highest 

value (5511.1 ppm) was recorded in the leaves. The uptak. of 

Mn showed significant differences in the fruits alone. Leaves 

recorded the maximum uptake of 15.04 g and shared 87.29% of 

the total uptake in the plant. The concentration of Zn 

differed significantly in the fruits alone whereas maximum 

concentration (45.2 ppm) was recorded in the peduncle. As 

in the case of Mn, the uptake of Zn showed significant 

differences only in the case of fruits. Leaves shared the 

highest portion (120.2 mg) of Zn which accounted for 47.19" 

of the total uptake in the aerial parts. 

Taking together the uptake of all the nutrient elements, 

leaves were found to contain the max1mum share (40.05 to 87.29" 
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to total for the 41fferent al_ents) except in the case of P. 

:Fruita ranked first vith a abare of 42.01" in the case of 

P. W1th respect to the uptake of various nutrients in the 

leaves, maximum share (87.29" to total) was recorded in tbe 

case of Mn. It may be _ted that altbo\19h the content of 

only four of the nutrient element. (Ca, Mg, Fe and Mn) were 

found to be maximum in leaves, all the elements except one 

(p) exhibited their highest uptake in the leaves. This is 

largely because of the highest dry weight (39.03% to total) 

combined with the higber percentage of nutrients in the 

leaves. In all the case. peduncle contributed the least 

(4.54% and less) uptake. This, however, was largely due to 

the lowest dry weight (1.80% to tot.al) of the peduncle. 

The plant parts, viz., p.e.dost .. , leav •• , peduncle 

and fruits, differed in their ability in tbe ac~\llation of 

nutrient el __ ta a. veIl aa dry matter. In the pseudost_ 

the element. K, ca, S aDd MIl recorded significant difference. 

due to the treatments. The highest content in the pseudo.t_ 

was that of K (1.93") and the lowest that of Zn (28.2 ppm). 

Aa regards the uptake, 32.30, and 49.1 Ift9 in the pseudostelft 

were recorded for K and Zn respectively though the difference. 
, 

were not significant. In the leaves, Ca alone shoved signi-

ficant differences due to treatIRents. tfhe maxilnum content 

in the leaves was that of K whieh reco rded 2.28%. The uptake 



of K and Cu shoved sitnificant differences in the l.aves, 

the maximum uptake bein9 idlat. of K (62.499). In the 

peduncle, N, K and Fe .hoved siqnificant differences 
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wi th regard to the content and the maximum was that of K 

(5.23%). However, there was no sionificant differences 

amon9 the treatments in respect of the uptake of nutrients 

in the peduncle , although the hiGhest uptake (6.71 9) was 

that of K. The Zn content in the fruits recorded signi­

ficant differences, althou9h the hiQhest value was that 

of K (2.18%). As regards the uptake of the nutrients, N, 

P, S, Mn ano Zn recorded significant differences and the 

maximum uptake (155.BO g) was recorded in the (!lement K. 

Thus, in all the plant pert~, the quantity of K was the 

highest compared to other nutrients. ItmonO the plant 

parts, leaves contained the high(!st quantity, mainly 

because of the highest dry weight of the leaves. 

'lbe present study al.o vives fA quideline for fixing 

plant parts in banana for the estimation of different 

nutrients. A.a such, pseudostem seemS to be the best plant 

part for the e.timation of K, leave. for Ca, peduncle for 

N, K and Fe as well as fruits for N, P, 8, MIl and Zn. 

Veerannah ~~. (1976 a), based on their stUdies in the 

varieties 'Poovan' and 'Robusta', had sU9gested that K 

could be best diagnosed in the sheath (le. the pseudostem) 



and Ca in the leaves. The sugoestions based on the 

present investigations also are on the same lines. 

However Lahav et ale (1981) observed no difference. --
between the organs for the analye is of K. 

6. Nutrient ranoval 

It can be observed from the resul ts generated in 

the stud,. that K was the nutrient which was taken up in 
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the largest quantity (155.80 ;/plant) followed by N 

(111.83 g/plant). The other major nutrient, namely P, 

came only sixth in the uptake of nutrients (7.14 g/plant). 

These data correspond to the removal ot 246.47, 1S.7. and 

343.48 kg/hectare for Ii, P and K respectively. The observa­

tions made by Martin-PreYel (1962) do not correspond with 

the present values. This could be largely because of the 

agro-climatic differences. li:,)wever, the value 9iven by 

Veerannah ~~. (1976 a) for P (15.4 kg/hectare) for the 

variety 'Poovan' is aqreeable. with regard to C& and Mg 

the removal was at the rat.s of 45.17 and 22.79 g/plant 

respectively_ These value. corresponded to the removal of 

99.56 kg Ca and 50.23 kg Mg (138.6 kg ceO and 83.88 kg MVO) 

per hectare. 'l1'1us Ca has become the third chief element in 

the plant. Norris and ~.r (1942) also obtained high values 

for K and ca. The observations recorded by Martin-Prevel 

(1962) for ceO was 125 kv/ha which agreed with the present 

value. The value obtained by Joeeph (1971) for MO (49.0 kg/ha) 
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is also corresponding. The quantity rf!lltC)ved that of the 

nutrient 5 was 208.8 -9/plant, which accounted for the 

removal of 10.29 Kg/ha. ZD and CU were proved to be 

essential for growth aDd development according to Srivastava 

(1964). In the present study, however, the values obtained 

for Cu and Zn were too low (0.46 and 0.55 kg per hectare 

respecti vel y) • 

With regard to the quantity of nutrients removed by 

the plante for the production of one tonne of fruits, the 

values of 9.028 kg N, 0.577 kg P and 12.578 kg K were obtained. 

Of these, the fruits alone contained 2.318 kg N, 0.242 kg P 

(0.556 kg P20s) and 4.384 kg K (5.261 kg K20). These values 

are in line with the findin.s of Martin-Preve1 (1962) who 

obtained 2 kg N, 0.5 kg PZOS and' kg K20 from one tonne 

of fruits. Jaramillo and Garita (1982) also obtained same 

values for P20S and K20 (0.5 kg and 6 kg respectively) 

though the value for )i v.s low (1.25 to 2.00 kg). Jacob 

and Uexkull (1960) had also recorded corresponding values 

for Nand P20S (1.67 to 2.50 kg and 0.50 to 0.67 kg 

respectively) but the value for K20 was higher (5.83 to 

7.33 kg). The differences obtained may be due to the 

inherent fertility of the 80il and the efficiency of the 

varieite. tried. 

A close perusal of the ~rtance of the Najor 
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elements N, Pend K based on the study WDuld reveal that 

Nand K are of oreater iaIportance in banana nutrition. Of 

the two, K was found in larger quantity_ Norris and Ayyar 

(1942) also observed chat while banana required large 

quantities of K and .oderate amounts of N, relatively 

little P were needed for optiRtUm production. Based on the 

composition and uptake studies of the variety 'Dwarf 

Cavendish' in the Canaries, Baillon ~l~. (1933) had also 

suggested that the fertilizers should be high in N and ~20. 

The present study indicated little response to p. 

Reports from elsewhere also indicate that there is little 

response to P in banana. In the present study the entire 

quantity of the recommended dose of fertilizers were split 

to form the various treatments. In the future studies the 

entire dose of P may be applied along ~ith the first 

application and the other two major nutrients (N and K) 

alone may be spli t. kl axce •• dose of N end K al so could 

be tried. 

It may further be pointed out that in the present 

stUdy the uptake of nutrients by the ('J)rnt was not subjected 

to analysis for the fear that it would affect ratOoning. 

As such, further studies utilising ~e technique of 

destructive eampling have to be carried out to obtain more 

accurate informations regard inO' the uptake of nutrients. 



7. Correlations and regressions 

Though the yield had no strong correlation with any 

of the nutrient el.-ents, the relatively greater correlation 

with N, P and K might be because (i) only these elements were 

applied to the planta in the present studies and (i1) only 

these elemencs directly contributed towards yield. Since 

the uptake of nutrients were est~ated from the percentage 

of nutrients as well as the dry matter production, a 

positive relationship between uptake of nutrients and dry 

matter production is expected. But such strong relationships 

were obtained only with H, P, S and Ca, indicating that the 

concentration of these elements in the plant were consistent. 

This also explains the low correlations obtained with Fe, 

Mn and Zn wherein the concentration of these elements did 

not increase with an increase in the growth of the plant. 

The correlations among the various nutrient elements explain 

the extent of synergism between the different elements. The 

study revealed strong synergism between Nand P, P and K, 

Nand 5, P and 5, Ca and Mg as well as between 5 and Cu, 

Synergistic relationship b.tween P and K was reported by 

Lahav (1973) and Sheela (1982), and between Sand N was 

reported by Melin (1970). 

The coefficient of determination obtained in all the 

cas.s was very low and these regressions cannot be used 

effectively. 



8. EconolRies of cult.ivation 

EconolRies of cultivation of 'Pal ayankod an , with 

the same quantity of the recommended dose in different 

types of splitting showed that the percentaQe of profit, 

.s compared to the control, varied from -14.48 to + 17.76 

(Table 82 and Fig.9). When three splits were employed, 

the profit was le.s t.han that of the control. Application 

in four splits resulted in increased profits. All the 

split applications involving \ dose as one of the splits 

(treatmente 11 to 15) gave lItOre profit than the control. 

The profits obtained from the splits \, ~, 0, 0 and 

\, 0, ~, 0 were 17.76 and 17.39% respectively and these 

were s ignifi cant.ly superior to the control. The highest 

profit corresponded to Rs.2.70 more per plant then the 

control which could be obtained just by adjusting the 

splits. 

9. Nutrient tranal.cation on mattocking 

Althou9h the atudies indicated differences in the 

radioactivity ar.on9 the t.reatments, this cannot be attri­

buted to the eff.eta of the treatments. This i. because 

the dilution resul tin9 frosn unequal biomass of the plants 

(both the mother plant and the suckers) as well as the 

uneven number of the suckers produced are all confounded 



Table 82. Effect of split application on the economics of elll tivation (per hectare) 

-----------------------------------------------------------------------------------------------
Treatment 

Code Splitting 

Mean 
yield 
(Bunch 
weioht, 
~) 

cost of 
bunches 
(. Re. 
1.25/lq) 

Rs. 

Extra cost 
on addi­
tional 
splits* 

In collie 
(deductino 
extra cost) 

b. 

Increase 
over the 
control. 
'1'1 

b. 

" incr.aae 
over the 
control, 
'1'1 

-----------------------------------------------------'~---------------------------------------~-
T1 

T2 

T3 

'1'4 

T5 

T6 

'1'7 

'1'8 

'1'9 

1'10 

T11 

'1'12 
T

13 
'1' 14 

'1' 15 

~ ~ 0 0 

;, 0 ~ 0 
~ ,. ,. 0 

~ 0 ,. ~ 

~ .0"­
,. ,. ,. ,. 
'- ~ 0 ,. 

1..& ~ ,. 0 

1..& 0 ~ ,. 

'" 1..& ~ 0 
1..& \ 0 0 

'" 0 \ 0 
,. ,. 0 0 

J.& 0 '" 0 

\ 0 0 '" 

26754.36 

26754 .36 

25469.42 

25039.64 

23631.29 

29815.71 

Tll'7.07 

25469.42 

23937.64 

26937.29 

30549.64 

27243.64 

31407.00 

31506.18 

27146.67 

3l442.95 

33442.95 

31836.78 

31299.55 

29539.11 

37269.6" 

34208.84 

31836.78 

29922.05 

33671.61 

38187.05 

34054 .55 

39258.75 

39382.73 

33933.34 

939.50 

939.50 

939.50 

1879.00 

939.SO 

939.SO 

939.50 

939.50 

33442.95 

33442.95 

30897.28 

30360.05 

28599.61 

35390.64 

33269.34 

30897.28 

28982.55 

32732.11 

38187.05 

34054 .55 

39258.75 

39382.73 

33933.34 

-2545.67 

-3082.90 

-4843.34 

+1947.69 

-173.61 

-2545.67 

-4460.40 

-710"84 

+4744.10 

+611.60 

+5815.80 

+5939.78 

+490.39 

-1.61 

-9.22 

-14.48 

+5.12 

-0.52 

-7.61 

-13.34 

-2.13 

+14.19 

+1.83 

+17.39 

+17.76 

+1.47 

-----------------------------------------------------------------------------------------------
* This is 

charfjJee 

.) 
b) 

on account of the additional cost of CUltivation. For one additional split, 
will be as 9iven below: (man. ~.26/- and woman. b.24/50 per day) 

Taltinc;J baains for appli cation of fertilizers (100 basins/man) AI. 57 2 .00+ 
MixinO and application charge. (150 basins;woman) b. 367.50 

(Baaed on July, 1985 at the BaDana Research Station, Kannara) 
Tetal b. 939.50 -----

the 
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in the observed cpm values. Hence 1 t i8 impossible to 

distinguish the cpm values. This may in part also 

explain the irregular trend in the cpm values at different 

intervals. However. translocation of nutrients from the 

mother plant to its Buckers after harvest Whether half 

of the pseudostem or the whole plant is retained, could be 

clearly established. Based on his studies 1n 'Robusts', 

Balakrishnan (1990) also established thct there was 

translocation of nutrients from the pseudostem cut to half. 

to the developing suckers. The studies point out that it 

115 beneficial to retain the mother plan. for one month after 

harvest. Pattern of mattoeking .:d.! .. .w number of cuttings 

should form a part of future lnvesti9ations. Relstive 

translocation of different nutrient elements elsa should be 

stud ied. 





Investigations on the intraclonal variations in the 

Musa (AAB group) 'Palayankodan' were carried out at the 

Banana Research Station, Kannara, Trichur during 1981-84. 

The effect of split application of the recommended do.e of 

fertilizers on the growth, yield and quality of one of the 

accessions was another .ajor a.pect studied in detail. The 

salient findings from these studies are summarised below 

under two major heads, viz., intraclonal variations in 

banana and nutritional aspects. 

Intraclonal variations in banana 

The plants showed significant differences in height 

during the later stages of 9rowth in the plant crop and 

throughout the growing period of ratoon 1. But, at the 

time of shooting, in all the three crops (plant crop, 

ratoon 1 and ratoon 2), significant differences in height 

were not observed. In general, the accessions 2 (Taliparamba) 

9 (Tiruchirapalli) and 22 (Ixnakulam) were dwarf, while, 

the accessions 6 (Tamaras.eri), 16 (Tiruvalla) and 24 

(Nattukal) were comparatively taller. The height of plants 

at the time of shooting was 1e •• in the plant crop (281.75 an) 

which increased, however, in ratoon 1 (296.52 em) and in 

ratoon 2 (306.83 em). 



Girth of plants showed significant differences 

during the later stages of growth both in the plant crop 

and in ratoon 1. The differences were significant at the 

time of shooting also, but in ratoon 2 the differences 

were not siqnificant. The accessions 21 (Kalavoor), 

24 (Nattukal) and 19 (Vellayani) had more girth than 

others. The accessions 23 (Bdavanna), 15 (Karukachal) 

and 12 (Moolamattom) were comparatively thin. The girth 

of plants at the time of .hooting increased progressively 

in ratoon 1 and ratoon 2, the values were 63.56, 67.3e 

and 70.19 em for the plant crop, ra~oon 1 and ratoon 2 

sespectively. 

Number of functional leaves, borne by the plant 
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did not vary with the stage of 9rowt~. Not much differences 

were also observed among plant crop and ratoons in this 

respect. On an average, the number of functional leaves 

present on the plant crop was 13.98 while it was 13.91 and 

11.62 in ratoon 1 and ratoon 2 respectively. 

Area of the third leaf recorded at the time of 

shooting differed significantly in all the three crops. 

The accessions 18 (Anchal), 19 (Vellayen!), 21 (Kalavoor) 

and 7 (Morayur) had broader leave. than the accessions 4 

(Adukkam), 17 (Konni), 22 (Ernakulam) and 12 (Moolamattom). 

The differences in the area of the third leaf among the 



plant crop~ratoon 1 and ratoon 2 were marginal, the values 

being 1.25, 1.22 and 1.33 .2 respectively. The interval 

of leaf production, total number of leaves produced and 
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the density of stomata on the upper surface of the leaf 

lamina differed significantly among the accessions. The 

accession 3 (Pullur) had the shortest interval and produced 

maximum number of leavea. As regards stomatal density, the 

accession 4 (Adukkam) recorded the highest value. The life 

of leaf, leaf ratio and stomatal density were more or less 

similar for all the accessiona. The length and girth of the 

petiole as well as width and depth of the petiolar canal 

were also similar in all the accessions. 

The duration of the crop varied significantly in 

ratoon 11 that too for the time taken from planting to 

shooting only. The accessiona 5 (Ulleari), 10 (West 

Payipra), 13 (Kuravilangad) and 15 (Karukachal) had longer 

duration whereas the accessions 2 (Taliparamba), 7 (Morayur) 

and 22 (Ernakulam) had shorter duration in general. The 

plant crop on an average took 356 days to shooting but in 

ratoon 1 and ratoon 2 the time taken to shooting was much 

les8 (256 and 270 days respectively). 

The nutrient composition of the third fully opened 

leaf at the time of shooting did not differ significantly 

among the accessions. The ranges in nutrient concentrations 



w.re from 2.41 to 3.14% for N, from 0.158 to 0.213% for 

P, from 3.17 to 3.9~ for X, from 0.20 to 0.45% for Ca, 

from 0.24 to 0.46% for Mg, from 0.067 to 0.091% for S, 

from 36.0 to 77.4 ppm for Cu, from 147.1 to 317.8 ppm 

for Fe, from 791.0 to 1559.7 ppm for Mn and from 19.6 to 

55.3 ppm for Zn. 

Reaction of the acces.ions to important pest 

(rhizome weevil) and dis ••••• (bunchy top and Bigatok.) 

showed wide variation. In the case of rhizome weevil, 

the ratio of the infected to the total rhizome ranged 

from 0.0 to 4.36 wh.reas the mortality due to bunchy top 

disease was from zero to 33 per cent. The range of 

infection index for Sigatoka was from 2.48 to 6.93. In 

general, the acce.sions 10 (Weet Pay1pra), 11 (Udumbannur), 

13 (Xurav1Iangad), 17 (Xonni), 18 (Anchal) and 21 (Kala¥OOr) 

showed yreater field tolerance to the maladies. Neight of 

bunch, number of hands and the number of fingers di ff.red 

Significantly in the plant crop and in ratoon 1 but not 

in ratoon 2. The pooled analysis showed significant 

differences in bunch weight and also in the number of 

fingers but not in the num.r of hands. The acce.s ion 

21 (Kalavoor) had the heavi.st bunches (14.87 kg) followed 

by the acces s10n 18 (Anchal) which had a bunch weig-ht of 

14.38 Kg-. The accessions 10 (W.st Payipra), 12 (Moolamattom) 

and 17 (Konni) produced v.ry poor bunches. On the whole, 



the plant crop had the highest bunch weight (12.68 kg) 

followed by the ratoon 1 (12.00 kg) whereas ratoon 2 

gave the lowest bunch weight (10.83 kg). The number of 

hands vas the least in the plant crop but the number of 

fingers did not show much variation among the three crops. 

The difference in bunch weight vas in general due to the 

weight of fingers rather than the number of hands or the 

number of fingers. 

Among the various physical attributes of the fruits, 

weight of the fruit, weight of the pulp, length of the 

stalk and girth of the fruit were significantly influenced 

by the accessions. The girth (plumpness) of fingers vas 

found to decide both the ,appearance and the weight of the 

bunch. The maximum (11.83 an) and the minimum (9.87 em) 

girth were those of the accessioDs 21 (Kalavoor) and 22 

(Ernakulam) respectively. 

Grading of the fruits based on visual standards 

showed marked differences among the accessions. The 

disposition and the curvature of the fingers presented 

greater differences than the colour, angularity and the 

presence of blotches/ speakles. The overall superiority 

in the grade vas recorded by the accession 21 (Kalavoor), 

which was closely followed by the ,accession 2 (Taliparamba), 

whereas the accession 10 (west Payipra) had the poorest 



grade. It seems that the grade of the bunches could be 

determined from the quantitative parameters of the bunch. 

The quality analysis showed siqnificant differences 

with respect to total soluble solids, total sugars and 

reducing sugars. The differences in the accessions were 

more due to sugar content than due to acidity or ascorbic 

acid content. 

The variations for all the characters studied was 

large. The variances in 21 out of the 2. characters 

studied were mainly due to environment. Weight of the 
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ripe finger and weight of the pulp were influenced more by 

the genetic make-up. With respect to the bunch weight, 

the contributions from the genetic and the ellvironment 

components were almost equal. Weight of the bunch, weight 

of the hands, weight of the ripe finger, weight of the pulp, 

length of the pedicel and the stomatal density of the upper 

surface offered more scope for selection than other 

characters. Relatively higher values of heritability were 

obtained for weight of the bunch, weight of the hands, 

weight of the ripe finger, weight of the pulp and the 

stomatal density of the upper surface of the leaf. The 

expected genetic advance under five per cent intensity of 

selection indicated that the characters studied could be 

improved from 0.03% (in the case of the leaf ratio) to 

18.76% (in the case of the stomatal density of the upper 
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surface of the leaf). The genetic gain was found to be 

maximum for the weight of the ripe finger (24.602%) 

whereas the number of hands recorded the lIlinimu:n value 

(0.040%). As reoards certain desirable characters like 

dwarfness, earliness etc., there was little scope for 

further improvelllent. Of the different vegetative 

characters studied, the area of the third leaf had maximum 

correlation with the bunch weight, followed by ~e number 

of leaves and the girth of the pseudostem at shooting. 

The relationship of the leaf ratio and the leaf production 

interval with the bunch weight was negative. In general, 

the genotypic correlation vas higher than the phenotypic 

correlation, indicating thereby the preponderence of 

inherent relationship. The genotypic and phenotypic 

correlation coefficients among sixteen selected charaoters 

were worked out. The number of hands had strong positive 

correlation with the number of fingers, weight of the 

hands, length of the bunch, girth of the pseudostem and 

area of the third leaf, but its correlation with phylarom 

was negative. Weight of the finger was highly correlated 

with the weight of the pulp, girth of the finger and length 

of the ped icel • 

The path analysis condUcted indicated that the 

maximum positive direct effect was recorded by the weight 

of hands (1.6045), followed by the average weight of a 



green finger (0.6649) and the weight of the ripe finger 

(0.5885). The yield could be considerably improved 

through the weight of the individual finger together 

with the number of fingers. 

Considering the practical convenience and the 

efficiency together, a selection index using four 

characters (weight of the bunch, n\Jlftber of hands, number 

of fingers and mean weight of a green finger) was used 

to perform selection. Accordingly, two accessions, viz., 

Junc~ and Kalavoor were selected as the superior ones. 

Ta confirm the divergence and to group the similar types, 

D2 analysis was carried out. Using the 0 2 values, five 

clusters were formed. The intra-cluster distance did 

not exceed the inter-cluster distance. This confirmed 

the homogenous nature of the clusters. 

Ae regards the contribution of characters towards 

divergence, bunch weight was found to contribute the 

maximum percentage. This.w •• followed by the girth of 

the fruit. 
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From the various aspects of the study existence of 

intra-clonal variation in the clone 'Palayankodan' was 

established.. By proper selection of the sub-clone alone, 

besides improving the quality, the yield could be increased 

to 34.59% more, over the local accession. 



Nutritional aspecta 

Height of the plants were significantly different 

during the later stages of growth only, both in the plant 

crop and in ratoon 1. In both cases, however, significant 

differences in height were not observed at shooting. In 

general, plants which received the splits ~, ~, 0, ~ and 

~, 0, ~, ~ were dwarf and those of the splits ~, \, 0, 0 

and \, 0, 0, ~ were taller than those receiving other 

treatments. A comparison of the height of the plants 

at shooting in the plant crop and in ratoon 1 revealed 

that plants in ratoon 1 were taller (326.68 em) than the 

plant crop (298.75 cm). Girth of the pseudostem showed 

significant differences only in the plant crop, at the 

8th month of growth. The splits ~, \, 0, 0 and ~, ~, 0, ~ 

ind.ced more girth. Least girth was recorded in the 

plants of the splits \' 0, 0, ~ and ~, ~, O,~. The 

differences in girth were not significant at shooting 

in both the crops. Between the two crops, the girth 

differences were narrow (66.61 em in the plant crop 

and 67.23 em in ratoon 1). 

The n\lmber of functional leaves were significantly 

different only at the 8th month in the plant crop. Here 

maximum nUJnber of leave. was recorded by the plants of the 

splits ~, ~, ~, 0 and ~, ~, ~, 0 and the minimum of the 



splits \' 0, 0, • and ~, ., 0,.. At shooting the 

differences were not significant in the plant crop and 

in ratoon 1. 
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The time taken from plantino to shooting and also 

from planting to harvest differed significantly in the 

plant crop. In this case, plants which received the 

splits ., ~, 0, ~ and ~, ~, 0, 0 took the shortest time 

to come to shootinO and harvest. Plants receiving the 

splits ~, 0, ~, 0 and ., 0, \' 0 had the lonoest duration. 

In ratoon 1 the differences were not statistically signi­

ficant. A comparison of the two crops revealed that 

ratoon 1 had more unifo~ity in shooting and lesser 

duration than the plant crop. The total duration ranged 

from 355.17 to 430.00 (mean 381.46) days in the plant 

crop and from 305.50 to 337.16 (mean 321.44) days in 

ratoon 1. 

Bunch weioht recorded significant differences in 

ratoon 1 and in ratoon 2 but not in the plant crop. The 

split \, 0, ~, 0 was the best in both the crops. The 

number of hands was significantly different only in ratoon 2. 

There were no significant differences with reoard to the 

number of f inoers in any of ttte three crops. In the pool ed 

analysis the bunch weight alone was found to differ signi­

ficantly. The splits \, 0, ~, 0 and \, ~, 0, 0 were 



significantly superior to the control in increasing the 

bunch weight. A coillparison of the three crops revealed 

that the bunch weight we. max1mum in retoon 1. followed 

by ratoon 2 and the plant crop. 

2:i8 

Among the fruit characters. only the pulp/peel 

ratio by weight differed significantly as influenced by 

the splits. As regards the quality, significant 

differences were obtained in the content of total sugars 

and reducing sugars. 

There were no significant differences due to the 

treatments in the dry matter production of the individual 

plant parts such as pseudostem, leaves, peduncle and 

fruits. However, the total dry matter production was 

significantly influenced by the treatments. The split 

\. 0, ~, 0 recorded the .axtmum dry matter production 

and rate of dry matter production. Of the total dry matter 

production by the different aerial parts, the contribution 

from the leaves was the highest (32.27 to 46.54%) fOllowed 

by that from the fruits (28.87 to 42.09%). 

The concentration of N and Fe were significantly 

different in the peduncle alone, K in the peduncle and 

pseudostem,ca in the leaves and pseudostem. Mn in the 

pseudo.tern alone and Zn in the fruits alone. Peduncle 

had the highest concentration of N, p. K and S. The 
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elements Cal Mg, re, Mn and Zn were maximum in the leaves. 

Pseudostem had the maximum concentration of Cu. 

Uptake stUdies of the nutrient elements revealed 

that NI P, 5, Mn and Zn were significant in the fruit. 

and K and CU in the leaves. Leaves contained the maximum 

share of all the elements, except that of PI which was the 

highest in the fruits. 

Potassium was taken up in the largest quantity by 

the plant (155.80 g) followed by N (111.83 g). The uptake 

of P was too low (7.148 g). These data corresponded to the 

removal of 246.47 kg HI 15.74 kg P and 343.48 kg K per 

hectare. The quantity of the nutrients removed by the 

plants for the production of one tonne of fruits were 

9.03 kg N, 0.58 kg P and 12.58 kg K. The study indicated 

greater response to K and little response to P in banana. 

Yield (bunch weight) had strong correlation with the 

uptake of N, P and K. The study also revealed synergism 

between N and P, P and K, » and S, P and 5, Ca and Mg as 

well as between S and cu. 

The percentage of profit over the control in the 

different splits varied from -14.48 to +17.76. All the 

split applications involving ~ dose a8 one of the splits 

gave more profit than the control. Highest profit corres­

ponded to b. 2.70 more per plant over the control. 
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Existence of translocation of nutrients from the 

mother plant to its suckers after harvest, whether half 

the pseudostem or the whole plant (after removal of 

bunch) was retained, was established. The study indi­

cated that it would be advantageous to keep the pseudostem 

of the mother plant for at least one month after harvest 

in order to benefit its suckers. 
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APPDlDIX-I 

Weather data for the perlod from March 1981 to Autu_t 1984 

-----------------~--------------------~-----------------~~ Temperature (·C) Tot.al 

---------------- ltelaU •• raln- RUliber 
Year/MOnth Max1- Mln1- hWl1dlty fall of raiay 

m .. au. (,,) (a.) day_ 

-------------------------------~---~----------------------1 2 3 4 5 6 

-------------------~-------~---------~------------------~ 

1981 

March 37.5 23.9 60.0 

April 36.4 25.3 67.1 57 .1 2 

May ]4.7 24.5 75.3 118.8 8 

June 28.9 22.4 92.8 1113.0 28 

July 29.7 22.1 89.4 5'6.5 18 

AU9uat 29.2 21.' 89 .. 6 580.9 25 

Sept"'er 29.7 24.6 86.' 540.1 19 

October 31.3 JS.2 86.4 136.6 10 
Noveuber 32.3 24.3 72.6 99.8 3 
DeceBber 32.4 25.2 60.9 

1982 Bot. . 
ayil ... 
bl. 

January ]3.2 60 •• 

J'ebr:uary ]5.4 53.0 

March 37.4 57 .3 
April 37.5 60.0 78.1 2 
May 34.9 77.0 173.0 8 
Jue 31.1 86.7 756 .2 25 
July 30.2 87.8 602.0 21 
August 29.7 90.1 658.7 28 
Septanber 31.9 84.7 78.4 6 
October 33.4 81.4 270.5 13 
Novewber 31.5 80.5 83.5 6 
December 30.] 49.7 4.8 1 

-----------------------------~----~--~-------------------~ 

(contd. ) 



Appendix-I (conel.) 

----------------------------------------~--------~~~-------1 2 3 .. 5 6 

-------------------------~-----------~-~-------------------

1983 lIot 
walla-
ble 

January 34.2 47.8 

February 35.4 53.2 

March 37.1 59.6 

April 38.0 Not 
availa-
ble 

May 37.0 43.3 3 
June 32.7 409.3 18 
July 30.1 732.2 21 
Augu.t 29.2 793.0 26 

Sept.oer 29.0 489.4 24 

October 32.1 128 .1 9 

November 31.1 86.4 3 

Dec"'er 11.3 36.8 4 

1984 Mot 
availa-
ble 

January 32.6 60.5 
Ftbruary 34.5 65.1 5.0 1 
March 36.0 66.0 31.2 4 
April 35.2 66.1 115.5 7 
May 36.4 70.1 29.8 4 
June 29.5 87.4 180.2 29 

July 29.1 89.4 752.0 22 

Auoust. 30111 86.2 300.9 20 

----------------------------------------------------------
SOurce I Central PI antation Crop. a ••• arch Ina t1 ,"ute 

(Sub Station) Keranara, 'l'richur. 



APPENDIX II 

Analysis of variance for different characters 

-----~-------------~---------------------------------------Mean squares 
Character 

Treatment Error 
-----------------------------------------------------------

1 2 3 

A. Intrac:lonal vB.ristion studi.s 

(Degrees of freedom 23 46) 

1. Growth par~.ters 

a. Plant height (plant crop) 

i) 4th month 507.36 401.10 

1i) 5th aonth 647.85 371.27 
iii) 6th month 978.57 379.15** 
1v) 7th month 1018.30 364.70** 

v) 8th mnth 1113.34 334.74**' 

vi) 9th IftOnth 972.89 312.81** 
vii) lOth month 643.54 243.02** 

b. Plant height (ratoon 1) 

i) 4th Il\Onth 640.12 413.37** 
ii) 5th MOnth 613.53 345.02* 

iii) 6th month 726.33 378.99* 
iv) 7th month 580.03 311.61* 

c. Plant girth (plant crop) 

i) 4th month 34.67 22.35 
1i) 5th month 53.37 25.41* 

iii) 6th month 56 .98 27.19* 
iv) 7th IIlOnt.h 57.07 23.56** 

v) 8th month 55.37 23.38** 
vi) 9th month 54 .12 21.79** 

v11) loth month 45.19 16.25** 
-----------------~-----------------------------------------

(contd. ) 



Appendix II (contd.) 

-----------~-----------------~~------~-~--------~------------
1 2 3 

-------------------------------------------------------------
d. Plant glrth (ratoon 1) 

1. ) 

ii) 

ili) 

tv) 

4th mont.h 
5th month 
6th month 
7th month 

s.t .14 
54.35 

55.19 

47.24 

e. Number of functional leaves (plant crop) 

i) 4th month 
ii} 5th month 

iii) 6t.h month 
tv) 7th month 
v) 8th month 

vi} 9th month 
vii) lOth month 

1.23 
0.99 

0.73 

0.75 

1.02 

1.17 

1 .• 54 

f. Number of functional leaves (ratoon 1) 

i) 4th month 
ii) 5th month 

111) 6th month 
iv) 7th month 

0.42 

0.B3 

0.57 

0.72 

g. Plant characters at shooting (plant crop) 

1) He1ght 
11) Girth 

iii) N~ber of functional 
leaves 

lv) Area of 3rd leaf 

342.60 

16.26 

3.32 

00.029 

36.81 
33.06 

25.26* 

22.84* 

4.68** 

0.84 

0.44 

0.44 

0.31** 

0.54* 

1.08 

0.32 

c.40~ 

0.40 

0.55 

397.96 

7.92* 

4.41 

0.012** 

(contd. ) 



Appendix II (contd.) 

----------------------------------------------------~~--------
1 2 3 

--------------------------------------------------------------
h. Plant characters at shootinQ (ramon 1) 

i) HeiQht 447.40 381.07 

11) Girth 41.28 12.40** 

iii) Nwrtber of functional 
leaves 1.61 1.03 

iv) Area of 3rd leaf 0.034 0.018* 

i. Plant characters at shootinQ (ratoon 2) 

i) Height 554.12 4401.29 

ii) Girth 10.55 14.47 

iii) N\imber of functional 
leaves 1.96 1.34 

iV) Area of 3rd leaf 0.0821 0.0271** 

j • Duration of the crop (plant crop) 

1) PlantinQ to shootlnQ 559.87 572.97 

ii) shootinQ to honest 47.15 29.45 

iii} PlantinQ to harvest 542.71 632.09 

k. Duration of the crop (ratoon 1) 

i) Planting to shooting 681.94 333.59* 
i1) Shooting to harvest 9.140 17.117 

iii) Planting to harvest 622.59 414.50 

1. Duration of the crop (ratoon 2) 

i) Planting to shootinQ 867.87 675.63 
i1) Shooting to harvest 14.45 20,65 

iii) PlantinQ to harvest 914.35 674.30 

-------------------------------------------------------------
(contd. ) 
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2. Leaf characters 

a. Phyl acron 

b. Life of a leaf 

c. Number of functional leaves 

d • r. .. eaf rat 10 

e. stomatal density 

i) Upper leaf surface 

it} Lower leaf surface 

3. Petiole characters 

a. Legnth 

b. Girth 

c. Width 
d. Depth 

.... Nutrient composition of index 

a. Nitrogen 

b. Phosphorus 

c. Potessium 

d. calci\Ull 

e. Magnesium 
t. Sulphur 
g. Copper 
h. Iron 
i. Manganelle 
j. Zinc 

6.03 

22.55 

3.39 

0.0230 

1091.98 

17'{'1.57 

36.06 

1.81 

Q.23 

0.17 

leaf 

0.16 

0.0004 

0.09 

0.0096 

0.0135 

0.0001 

407.4 

7346.8 

97087.0 

225.4 

3.25* 

25.42 

1.51* 

0.1718 

408.97** 

1867.69 

33.37 

1.31 

0.19 

(; .13 

0.16 

0.0Ci04 

0.13 

0.0097 

0.0082 

0.0001 

281.8 

5381.7 

1106 55.3 

226.3 

------~-------------------------------------------------------
(contd.) 
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5. 

a. 

b. 

e. 

d. 

Bunch characters 

Plant crop 

i) Bunch weight 

1i) Number 0 f hands 

iii) Weight of hands 
1v) Mean we igh t of a 

v) Number of fingers 

vi) Plean weight of a 

vii) Length of bunch 

Ratoon 1 

i) Bunch weight 

1i) Number of hands 

iii) Number of fingers 

Ratoan 2 

i) Bunch weight 

it) Number of hends 

lii) Number of fingers 

Pooled mean 

i) Bunch weight 

1i) Number of hands 

iii) Number of fingers 

hand 

finger 

10.10 

1.11 

7.04 

0.03 

527.58 

112.02 

30.65 

4.5244 

1.1549 

251.25 

5.120 

1.434 

413.08 

7.4731 

0.6794 

258.91 

2.66** 

0.55* 

2.60** 

0.01** 

257.94* 

55.35* 

14.81* 

1.3446** 

0.4882** 

141.17* 

4.227 

1.447 

392.05 

3.356"JIC 

0.4247 

107.43** 

---------------------------------------------------------------
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6. Fruit characters 

a. Physical 

i) Weight of fruit 

11) weight of pulp 

iii) Pulp/peel ratio 

1v) Lenqth of stalk 

v) Length of edible portion 

vi) LEn;th of apex 

vii) Total length 

viii) Girth 

b. Chemical 

i) T.S.S. 

ii) Reducing sugara 

iii) Non-reducing sugars 
iv) Tot al aug are 
v) Acidi'i;y 

vi) Sugar/acid ratio 

viii Ascorbic acid 

B. Nutritional studies 

(Degrees of freedom 

1. Growth parameters 

a. Plant height (plant crop) 

1) 4th month 

11) 5th month 

396.40 

252.36 

1.92 

0.44 

1.17 

0.03 

2.59 

0.86 

3.56 

0.2950 

0.0026 

0.2974 

0.0058 

91.48 

0.337 

14 

291 ~81 

305.28 

75.96** 

39.25** 

0.90 

0.19** 

0.87 

0.03 

1.57 

0.34** 

1.34*· 

0.0193** 

0.0031 

0.0195** 

0.0056 

79.25 

1.134 

28) 

257.28 

313.43 

---------------------------------------------------------------
(contd. ) 
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111) 6th months 622.22 349.64 

lv) 7th month 754 .03 252.90** 

v) 8th IIIGnth 729.96 349.82* 

b. Plant helvht (ratoon 1) 

1) 4th month 721.74 606.47 

11) 5th month 301.71 250.74 

111) 6th month 365.73 136.57* 

c. Plant glrth (plant crop) 

1) 4th month 17.66 13.35 

11) 5th month 17.66 14.93 
111) 6th IIlOnth 21.23 17.13 

lv) 7th month 22.32 12.46 
v) 8th month 20.84 8.69* 

d. Plant glrth (ratoon 1) 

1) 4th month 25.58 23.51 
11) 5th month 24.64 16.89 

111) 6th month 27.64 15.51 

e. Number of functlonal leaves (plant crop) 

1) 4th month 0.48 0.31 
11) 5th month 0.23 0.23 

111) 6th month 0.84 0.44 
tv) 7th month 0 .• 24 0.22 

v) 8th month 0.64 0.12** 

---------------------------------------------------------------
( oontd.) 
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f. Number of functional leaves (ratoon 1) 

i) 4th month 1.35 1.24 

ii) 5th month 1.13 1.58 

iii) 6th month 1.85 1.07 

g. Plant characters at shooting (plant crop) 

i) Height 297.20 216.22 

ii) Girth 16.33 10.88 

iii) Nuri>er of functional 
leaves 2.04 1.12 

h. Plant characters at shooting (ratoon 1) 

i) Height 327.52 402.65 

11) Girth 18.71 16.89 

1ii) Number 6f functional 
leaves 1.37 0.81 

i. Duration ot the crop (plant crop) 

i) Planting to shooting 1239.62 441.92** 

ii) Shooting to harvest 65.69 42.12 
iii) Planting to harvest 1589.72 437.95** 

j. Duration ot the crop (ratoon 1) 

1) Planting to shooting 209.72 372.42 
11) Shooting to ~ervest 13.58 16.60 

iii) Planting to harvest 252.55 364.83 

k. Dry matter content 

1) Pseudostem 0.21 0.12 
11) Leaves 0.28 0.16 

ii1) Peduncle 0.001 0.001 

-~------~--~-------~--------------------------------------------
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iv) Fruits 0.53 0.28 

v) Total 1.56 0.68* 

2. Bunch characters 

a. Plant crop 

i) Bunch weight 1.28 1.61 

ii) Numer of hands 0.75 0.40 

iii) Number of finger. 458.12 328.13 

b. Ratoon 1 

i) Bunch weight 8.73 2.95** 

ii) Number of hands 1.67 0.86 

iii} Number of fillger. 21.02 489.07 

c. Ratoon 2 

i) Bunch weight 7.99 2.75** 

i1) Number of hands 1.46 0.54* 

ii 1) Number of fingErs 725.50 381.19 

d. Pooled mean 

i) Bunch weight 3.9156 1.3523** 

ii) Number of hands 0.5888 0.2940 

ill) Number of fingers 320.41 162.51 

3. Frul t characters 

a. Physical 

i) Length of stalk 0.09 0.08 
ii) Length of edible portlon 1.03 1.05 

iii) Length of apex 0.01 0.01 
iv) To tal 1 evgth 1.20 1.14 
v) Girth 0.57 0.36 

-----------------------------~---------------------------------
(contd. ) 
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vi) weight of fruit 137.12 99.46 

vii) we ight 0 f pulp 106 .82 60.58 

viit) Volume of fruit 174.21 111.62 

ix) Volume of pulp 110.70 66.05 

x) Pulp/peel ratio 
(by weight) 1.65 0.72* 

b. Chemical charactera 

i) T.S.S. 2.31 2.01 

ii) Reducing sugars 0.54 0.04** 

iii) Non-reducing sUCjJars 0.03 0.04 

iv) Total sugars 0.43 0.03** 

v) Acidity 0.0015 0.0019 

vi) Sugar/acid ratio 4.69 8.52 

4. Nutrient content 

a. Nitrogen 

i) Pseudo.tern 0.0667 0.0669 

ii) Leaves 0.1013 0.1387 

iii) Peduncle 0.55 0.19** 

iv) Fruits 0.11 0.65 

b. Phosphorus 

i) Pseudost_ 0.0006 0.0003 

ii) Leaves 0.00021 0.00027 

iii) Peduncle 0.0019 0.0024 

tv) Fruits 0.0001 0.0001 

c. Potassium 

i) Peeudostel1'l 0.31 0.08** 

-------------------------------------------------------------
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1 

i1) Leaves 

iii) PedWlcle 

iv) Fruits 

d. Calcium 

i) Pseudostem 

1i) Leave. 
iii) Peduncle 
iv) Fru1ts 

e. Magnesium 

i) Pseudostem 

ii) Leaves 

lii) Peduncle 
iv) Fruits 

f. Sulpher 

1) PEeudostem 

ii) Leaves 
iii) Peduncle 

iv) Fruits 

g. COpper 

i) Pseudo.t_ 

ii) Leaves 
iii) Peduncle 
iv) Fruits 

2 

0.61 

2.55 
0.07 

0.09 

0.063 

0.0209 

0.02 

0.03 

0.0074 

0.0142 

0.0168 

0.0010 

0.0003 

0.0018 

0.000013 

33.36 

40.97 

197.61 

4.76 

3 

0.52 

0.93* 

0.18 

0.04* 

0.029 

0.0224 

0.02 

0.02 

0.0086 

0.0188 

0.0210 

0.0003** 

0.0002 

0.0009 

0.000029 

71.69 

40.73 

127.67 

3.96 

---------------------------------------------------------------
( eontd.) 
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h. Iron 
1) Pseudostem 255194.74 187800.92 

11) Leaves 7879 •• 28 103034.01 

111) Peduncle 252555.20 11.831.55 

lv) Fruit 2735.18 2903.06 

i. Manganese 

1) Pseudostem 87288.23 40178.86** 

il) I.eave. 3597863.45 3677171 •• 5 

iil) Peduncle 11581.18 7107.03 

lv) Frult 5876.28 .093.67 

j. Zinc 

1) Peeudostem 206.27 129.82 

il) Leaves 696.83 531.39 

i1i) Peduncle 703.86 926 •• , 

tv) Frult .32.71 141.07** 

5. Nutrient uptake 

a. Nitrogen 

1) Pseudostem 66.89 .5.23 

11) Leaves 152.80 205.S:! 

i1i) Peduncle 1.04 0.65 

iv) Fruits 159.53 56.26** 
v) Total 506 .20 354 .01 

b. Phosphorus 

i) Pseudostem 0.21 0.25 
il) Leaves 0.23 0 •• 0 

--------------------------------------------------------------
(contd. ) 
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iii) Peduncle 0.0073 0.0105 

iv) Fruits 0.99 0.44 

v) Total 2.18 1.45 

c. Potassium 

i) Pseudostam 145.68 64.12* 

ii) Leaves 580.52 434.88 

iii) Peduncle 8.45 4.69 

iv) Fruita 451.9S 234.47 

v) Total 203l.62 928.14* 

d. Calcium 

i) Pseudostan 41.44 22.34 

i1) Leaves 43.76 31.97 

iii) Peduncle 0.025 0.04S 

tv) Fruits 17.99 12.93 

v) To tel 138.35 76.47 

e. Ma~.sium 

i) Pseudostem 7.79 7.56 

i1) Leave. 5.40 9.38 

iii) Peduncle 0.019 0.04-4-

iv) Fruits 20.30 13.78 

v) Total 33.58 37.96 

f. Sulphur 

i) Pseudostem 0.161 0.113 

ii) Leaves 0.4' 0.40 

iii) Peduncle 0.004S 0.0035 
iv) Fruits 0.0623 0.0206** 
v) Total 0.92 C,.70 

--------------------------------------------------------------
( contd.) 
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g. Copper 

i) Pseudost. 464.29 451.07 
11) Leaves 1GOO.00 357.14* 

1ti) Peduncle 3.98 2.79 

tv) Fruits . 237.57 138.21 
v) Total 1730.71 997.86 

h. Iron 
i) Pseudost_ 0.79 0.58 

ii) Leaves 0.78 0.77 
iii) Peduncle 0.0028 0.0017 

iv) Fruits 0.0124 0.0137 
v) Total 1.38 1.56 

1. Manganese 

i) Pseudostem 0.50 0.25 
ii) Leaves 41.53 30.15 

iii) Peduncle 0.0003 0.0002 
iv) Fruits 0.0482 0.0163** 
v) Total 42.16 33.45 

j. Zinc 

i) Pseudostam 850.0 460.0 
ii) Leaves 7714.30 5535.71 

iii) Peduncle 9.83 11.39 
iv) Fruit. 4057.14 843.00** 
v) Total 4528.57 2553.57 

----------------------------~--------------------------------

* Significant at 5% level 
** Significant at 1% level 
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!'he inveatigationa were carrled ou.t at the aanua 

ae.earch station l Kannara, during 1981-84 ift t.he banana 

cv. ·Palayankodan'. 

Twenty four accessiona were aubjected to detailed 

ualysis with respect to growth, yleld and quality. The 

plants of the aecessions differed significantly with 

regard to height and girth of pseudostem during the 1 ater 

stages of growth, both in the plant crop and in ratoon 1. 

Sipificant differences observed in the number of factional 

leaves were not consistent. Area of the third leaf at 

shooting varied significantly in all the three crops. The 

trend in variation between the cropa, however, wa. not 

consistent. tnterval of leaf production, total ftunDer of 

leaves produced and the density of stomata in the upper 

surface of the leaf lamina showed significant differences. 

The duration from planting to ahooting in ratoon 1 alone 

varied significantly. The plant crop took more time than 

ratoon 1 and ratoon 2 to eome to harvest. The content of 

nutrient elements in the index leaf did not exhibit 

significant variations. The reaction of the accessions to 

the important pest (rhizome weevil) and diseases (bunchytop 

and 8igatoke) varied considerably. 

Weight of the buneh, nu.ber of hands and number of 



fingers differed aitnifieantly in the plant crop and in 

ratoon 1; but not in rat.oon 2. Pooled analysis showed 

significant differences with regard to bunch weight and 

the number of hands. The accession 21 (Kalavoor) produced 

the heaviest bunches (14.81 kg) followed by 18 (Anchal) 

wi th a bunch weight of 14.]8 kg. Bunch weight was the 

hi9hest in the plant crop and lowest in ratoon 2. Weight 

of the fruit, weiClht of the pulp, lE!ftClth of the stalk and 

girth of the fruit were significantly influenced by the 

accessions. Significant differences were also obtained 

with respect to total soluble solida, total sugars and 

reducing sugara. Among the characters uaed for grading, 

the disposition and the curvature of fingers presented 

greater differences. 

The variations for all the characters studied wa. 

large. The characters such as weight of the bunch, weight 

of the hands, weight of the ripe finger and weight of the 

pulp offered more scope for improvetnent through aelection. 

There was atrong correlation between the Clirth of the 

pseudostem and the leaf area on the one hand and the 

yield on the other. 

Uaing a selection index, two .uperior accessions, 

namely, Anchal and Kalavoor were selected. The accession 

Kalawor was found to be the beat in terms of yield and 

quality. 



D2 analysis carried out with 16 characters exhibiting 

siqnificant difference. with respect to the accessions 

gave rise to five homogenous clusters. Bunch weight was 

found to contribute the highest percentage towards divergence, 

followed by the gir~h of the fruit. 

The studies revealed that intraelonal variation existed 

in the clone and that by proper selection, high yielding 

sub-clones (as Kalavoor, Anchal etc) could be identified. 

In the studies on the effect of split application 

of NPK, the splits \' 0, ~, 0 and \, ~, 0, 0 were significantly 

superior to the control (~, ~, 0, 0) in increasing the bunch 

weight. Of these, the split \' 0, W. 0 recorded the highest 

dry mater production. aatoan 1 recorded the highest bunch 

weight, followed by ratoon 2 and the plant crop. Of the 

physical characters of the fruits, only the pulp/peel ratio 

(by weight) differed significantly among the treatments. 

The chemical characters (quality) .howed significant 

difference. in the content of total sugars and reducing 

sugars. 

Potassium was taken up in the largest quantity by 

the plant (155.80 9) followed by. (111.83 g). Uptake of 

P was too low (7.15 g). These data corresponded to the 

removal of 246.47 kg N, 15.74 kg P and 343.48 kg K/ha. 



By suitable splitting (~, 0, \, 0) of the recommended 

dose of fertilizers, t.he yield could be ilftproved upto 17.76" 

Iftore, than the control, which corresponded to an additional 

profit of ~s.2.70 per plant. 

Existence of translocation of nutrients from the 

mother plant to its suckers after harvest, whether helf 

the pseudostem or the whol. plant was retained, was a180 

confirmed through 32p studi ••• 


	image59056
	image59057
	image59058
	image59059
	image59060
	image59061
	image59062
	image59063
	image59064
	image59065
	image59066
	image59067
	image59068
	image59069
	image59070
	image59071
	image59072
	image59073
	image59074
	image59075
	image59076
	image59077
	image59078
	image59079
	image59080
	image59081
	image59082
	image59083
	image59084
	image59085
	image59086
	image59087
	image59088
	image59089
	image59090
	image59091
	image59092
	image59093
	image59094
	image59095
	image59096
	image59097
	image59098
	image59099
	image59100
	image59101
	image59102
	image59103
	image59104
	image59105
	image59106
	image59107
	image59108
	image59109
	image59110
	image59111
	image59112
	image59113
	image59114
	image59115
	image59116
	image59117
	image59118
	image59119
	image59120
	image59121
	image59122
	image59123
	image59124
	image59125
	image59126
	image59127
	image59128
	image59129
	image59130
	image59131
	image59132
	image59133
	image59134
	image59135
	image59136
	image59137
	image59138
	image59139
	image59140
	image59141
	image59142
	image59143
	image59144
	image59145
	image59146
	image59147
	image59148
	image59149
	image59150
	image59151
	image59152
	image59153
	image59154
	image59155
	image59156
	image59157
	image59158
	image59159
	image59160
	image59161
	image59162
	image59163
	image59164
	image59165
	image59166
	image59167
	image59168
	image59169
	image59170
	image59171
	image59172
	image59173
	image59174
	image59175
	image59176
	image59177
	image59178
	image59179
	image59180
	image59181
	image59182
	image59183
	image59184
	image59185
	image59186
	image59187
	image59188
	image59189
	image59190
	image59191
	image59192
	image59193
	image59194
	image59195
	image59196
	image59197
	image59198
	image59199
	image59200
	image59201
	image59202
	image59203
	image59204
	image59205
	image59206
	image59207
	image59208
	image59209
	image59210
	image59211
	image59212
	image59213
	image59214
	image59215
	image59216
	image59217
	image59218
	image59219
	image59220
	image59221
	image59222
	image59223
	image59224
	image59225
	image59226
	image59227
	image59228
	image59229
	image59230
	image59231
	image59232
	image59233
	image59234
	image59235
	image59236
	image59237
	image59238
	image59239
	image59240
	image59241
	image59242
	image59243
	image59244
	image59245
	image59246
	image59247
	image59248
	image59249
	image59250
	image59251
	image59252
	image59253
	image59254
	image59255
	image59256
	image59257
	image59258
	image59259
	image59260
	image59261
	image59262
	image59263
	image59264
	image59265
	image59266
	image59267
	image59268
	image59269
	image59270
	image59271
	image59272
	image59273
	image59274
	image59275
	image59276
	image59277
	image59278
	image59279
	image59280
	image59281
	image59282
	image59283
	image59284
	image59285
	image59286
	image59287
	image59288
	image59289
	image59290
	image59291
	image59292
	image59293
	image59294
	image59295
	image59296
	image59297
	image59298
	image59299
	image59300
	image59301
	image59302
	image59303
	image59304
	image59305
	image59306
	image59307
	image59308
	image59309
	image59310
	image59311
	image59312
	image59313
	image59314
	image59315
	image59316
	image59317
	image59318
	image59319
	image59320
	image59321
	image59322
	image59323
	image59324
	image59325
	image59326
	image59327
	image59328
	image59329
	image59330
	image59331
	image59332
	image59333
	image59334
	image59335
	image59336
	image59337
	image59338
	image59339
	image59340
	image59341
	image59342
	image59343
	image59344
	image59345
	image59346
	image59347
	image59348
	image59349
	image59350
	image59351
	image59352
	image59353
	image59354
	image59355
	image59356
	image59357
	image59358
	image59359
	image59360
	image59361
	image59362
	image59363
	image59364
	image59365
	image59366
	image59367
	image59368
	image59369
	image59370
	image59371
	image59372
	image59373
	image59374
	image59375
	image59376
	image59377
	image59378
	image59379
	image59380
	image59381
	image59382
	image59383
	image59384
	image59385
	image59386
	image59387
	image59388
	image59389
	image59390
	image59391
	image59392
	image59393
	image59394
	image59395

