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wife zaâ or in Plant Breeding, agree that fee thesis 
entitled "BIORESIICAL STUDIES III BAHAMA" may be 
submitted by Mas- Rooamnia, C*A# in partial fulfilment 
of the requirements for the degree 9

0 r - _ w _ .. _.. jodiri)
Chairman of the Advisory Cossuittee

_______

(BrSu Aravindokehan) 
Ifembsr

(Shri. P-A-Vas&ey] 
Member

(Shri P-V-Prhbhakaran) 
Member



X wish to express my deep sens© o f gratitude 
and heartfelt thanks to Dr•K.K.Barayanan Namboodiri, 
Professor o f Agricultural Botany, College of Horticul­
ture, feilanikkara, fo r  suggesting th© problem, and 
for h is valuable guidance and encouragement fo r  the 
successful completion o f the research programs*

Sincere thanks are also due to Shri. P. A. 
Vorkoy, Associate Professor, Banana Bcssarch Station, 
Konn era fo r  the fa c il it ie s  and timely help given to me 
during the course o f my study*

I would lik e  to oppress ay deep sense of 
gratitude to Dr«M.Aravindskshan, Professor o f Hortlcul- 
turo, College o f Horticulture, Vellanilikara fo r  his 
valuable suggestions fo r  the progress of the work*

To Shri. V, it, G»Bnnithan, Associate Professor 
o f Statistics, 2 owa sy deep sense o f gratitude fo r  
a ll  the help by way of guidance and advice on the 
statistica l aspect of the study.

She valuable advice and help rendered by 
Dr.V.Gopinatksn Bair, Professor of Plant Breeding,



College o f Agriculture, Vellayani are gratefully 
acknowledged.

I  an a lso  thankf u l to  Dr • P, K, Gopal ak r  1 shnan, 

A ssociate  Rsas, C ollege o f  H o rticu ltu re , VellaniM cara 

f o r  the help  end f a c i l i t i e s  provided*

Ejy h e a r t f e lt  thank 3 are a ls o  duo to  S h ri.P .K . 

Rajeovan, A ssistan t P rofessor, Banana Research S ta tio n , 

Kannara f o r  h is  va lu ab le  suggestions end kind h elp .

I  wish to  record my g ra titu d e  to  a l l  the 

members o f  s t a f f  o f  tin© Banana Research S ta tio n , 

Ifermara f o r  th e ir  v a lu a b le , help and whole hearted 

co-operation given during the p eriod  o f  ray study th ere ,

I  also" wish to  p lace on record my sin cere  and

h e a r t f e l t  thohks to  a l l  my co lleagu es f o r  th e ir  

co-operation and h elp  throughout the course o f study.

11-10-1982.



G O H S B K J Q

Page*

1 IK3RQMJG2IOH 1

XX REVIEW OF LXSERAOTtE ?

u i  M u m m s Mm msasm  g£

IV RESULTS h2

v Discussion m

VI SOMMAEI 128
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Banana is  one of the most important -fruit 
crops o f  the world, with an estimated annual production 
o f 20 B illion  tons* It  is  grown over a wide range of 
conditions* Africa contributes about 50 percentage o f 
the total acreage o f banana in the world, the rest being 
shared equally by Asia and America*

Among the various Asian countries growing banana, 
India is  an important one accounting fo r  2,36,200 ha 
under banana, which is  15 per cent o f the total area o f 
fru its  in the country* However, banana production in 
India is  not comparable to that of various other countries* 
Though India ranks second in acreage, its  contribution 
to world market i s  rather negligible.

Among fee varioua States of India, Kerala rank a 
f ir s t  in acreage (t>9,5!?8 ha) and total production 
(3,09*91^ tons) (Anon, 1982)* She other important States 
of the country growing banana are Tamil. Kadu, Maharashtra, 
Andhrapradesh, Karnataka} Orissa, Bihar and West Bengal*
Of the total area under banana In the country per cent 
is  confined to the southern States of Kerala, Tamil Badu 
and Maharashtra*



IS&er© have been evidences to show that banana 
has been a staple food for  thousands o f people for 
many years in the past* Hew i t  is  recognised as an 
important ccm ercial fru it o f the tropical belt* Like 
potato% banana yields highest amount o f energy giving 
food per unit area. ®ie ripe fru it is  a good source 
of vitamins and minerals and i t  contains up to 27 per cent 
o f sugars*

For casaereial cultivation, India does not 
depend on a single variety o f banana Cs in the case o f 
VJesb Indies or Central America and hence the method o fN
improvement adopted here also is  very much different*
She morphological variations in cultivated bananas 
which consist of both diploids and trip loids are high 
and complex with combinations of different degrees o f 
oppression of characteristics o f  the parental species. 
-Mb&a aouBlnat© and Hus a .balbialana* Moreover tile 
occurrence o f somatic mutations in banana offers greater 
and easier scope fo r  selection of do s ir  able typ© of 
varieties for  commercial cultivation* Being a voge- 
tatively propogated crop, the selected superior genotypes 
can ba maintained through clonal propagation*

As the demand fo r  this fru it in the Interna­
tional trade is  growing very fast and as i t  fetches a
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higher foreign exchange amonfe the fru its  o f th© 
tropics, any attempt to increase its  productivity 
is  sost desirable and attractive*

Biometrical studies on variability, herita- 
bility , gen©tic advance and extent of association of 
yield components with final yield enable the breeders 
to programs their approach in manipulating the 
expression of characters chasnGliGing towards higher 
yield.

Selection I d the basis for a ll  crop improvement 
programmes and an estimate o f th© extent of variability 
available in a breeding population w ill be o f Immense 
value to design a selection procedure and t& identify 
superior genotypes. In such an evaluation, analysis 
o f the genetic situation in a character is  utmost 
important (Pans©, 1957)* 2n selection fo r  yield, such 
attributes that show less variability due to environ­
ment need a greater stress. She variability eon be 
partitioned into heritable end nenhsritable components 
with the aid o f genetic parameters as genotypic 
coefficient of variation, herltability and genetic 
advance, which serve as a basis fo r  selection.
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Selection pressure can sore easily be exerted 
on any character which show close association with 
yields Associations o f plant characters determined by 
correlation coefficients hav© always been helpful In 
selecting desirable traits* As such I t  Is necessary to 
roly more on such morphological characters as Indices 
of yield than the yield Itse lf in Hie process of selection.

Selection indices provide a basis fo r  simultaneous 
improvement of more than one character by selection, or 
enhancing the effectiveness of selection fo r  one character 
by incorporating infonsetlon on one or more secondary 
characters* Identification o f component characters and 
finding out tho w ight to bo attached with the characters 
would help to maximise genetic gain through selection*
No work seems to have been done in banana to estimate 
the efficiency of straight selection for complex characters 
over selection through discriminant function or vlcc-versa*

Yield being a complex character is  dependent on 
a mimbor o f components and the association of yield 
with its  component characters is  o f immense value in 
selection o f superior genotypes. Therefore i t  i s  necessary 
to know the direct and indirect effects o f  each o f th© 
compcoents cm yield especially when more number of
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variables are included* Path coefficien t analysis 
developed by Wright provides the relative importance 
of each of the causal factors and is  now used in 
increasing manner in many crops including vegetatively 
propogated ones and i t  involves effective partitioning 
of the correlation coefficients into direct and indirect 
e ffects .

Biometrical studies have proved themselves to be 
of immense worth to the plant breeders because they 
help in the clear understanding o f  absolute criteria  
on tho basis of -which inherently end economically superior 
end desirable types and varieties ;could be evolved*

A review of literature indicated that only very 
l i t t le  work has been attempted In banana along these 
directions* Hence evaluation o f available goroplasm 
in tliis regard is  highly necessary and tho present inve­
stigations were undertaken with the following objectives.

1. To estimate the genotypic and phenotypic 
correlation coefficients fo r  selected characters between 
themselves and with yield .

2» So separate the correlation coefficients into 
direct and indirect e ffects  through the path coefficient
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analysis in order to get some Idea of the causal 
system of the factors contributing to yield*

3* To estimate herltability and genetic advance 
for the different characters*

*>• To find out efficiency of selection through 
discriminant function over straight selection or 
vice versa#
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BE VIEW OF LITERATURE

Banana is  an important fru it crop extensively 
grown in the tropical countries. However9 information 
on the relative contributions o f yield components as 
well as fchalr direct ana Indirect e ffects  on fru it 
yield is  limited, Studies in the past -ware mostly 
confined to correlation between various plant characterg 
and only recently the variability, her!tability  and 
genetic advance wore studied. A review pertaining to 
the aspects of the present study in banana is given 
below. Similar worlss on other important vegetatively 
propagated fru it crops are also included in the review 
wherever the literature in banana is  seen to be insu ffi­
cient, The important findings relevant to the present 
study are reviewed under the following heads.

1* Correlation studies
2. Variability
3, Heritability and genetic advance
b , Path coefficient analysis

1. Correlation studies

In a programme o f breeding for Improving the 
yield  potential o f  a crop, information on the inter­
relationship o f yield with other traits is o f  Immense
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help. !Ehls w ill fa cilita te  selection o f suitable 
high yielding plants through other related components* 
Kaasuremsnts of phenotypic, genotypic and environmental 
correlations between yield and other characters have 
been reported by many workers in fru it crops and a 
review o f this is  presented below*

A* Association between yield end its  components 
Banana (Musa spp*)

According to Murray (1961) in Dwarf Cavendish 
banana the size (length s broedth) o f third lea f at 
tho age o f sis smiths and final weight o f bunch were 
highly correlated*

Hoeselo (1962) obtained a close correlation 
between bunch weight and circumference o f peeudostea 
at the time o f emergence of inflorescence* Extensive 
statistica l studies carried out.by Lossois (1963) 
on banana plantations o f different ages showed a high 
correlation between yield and circumference of 
pseudostaa 1 m above s o il  surface at flowering time. 
Simple, partial end multiple correlation studios 
conducted by Toaotia g t  pl,B (1970) led to th© eon- 
elusion that bunch yield  was strongly correlated with
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pSGUdoateia circumference. Ho also pointed out that 
aisrple regression o f yield on pseudostea circumference 
could he expected to be as informative a3 raultiplo 
regression because the influence o f other characters 
lik e  leaf number and height was negligible and their 
inclusion did not add much information.

Turner (1970a) reported that loaf length 
duration (leaf length x longevity) was positively related 
to bunch weight.

Lassoudlere et (197*0 established a relation­
ship between bunch weight and grade (measure of finger 
telokneas) of the second hand,

Studios of Warner et s^, (19rA ) showed a direct 
relation between yield f height of pseudoatea and girth.

According to Turner (1980) the area o f leaves 
emerging at tho midfloral stage o f plant growth uas 
positively correlated with the total number o f fru its 
per bunch. The lea f area duration o f last three leaves 
was related to m m  fru it  weight.

The genotypic correlation studies conducted by 
Sree Fangaswaey et g l , (1980) showed a negative 
association o f bunch weight with height in dessert type



bananas and positive association o f bunch weight 
with statu girth, bunch length and number of fruits 
and hands per bunch in culinary types,

A study conducted by Haabisan and Rao (1980) 
on the influence of specific origin on lea f production 
and associated growth characters showed that the ratio 
of lea f area to fru it weight was least influenced by 
the specific origin, The ratio of lea f area duration 
to fru it weight was, generally highest in Kdsa balbisi&na 
derivatives.

From the intra group correlation studies 
involving three genomic groups o f banana conducted by 
Goplisony and Ifcryfcutty (1980) i t  was found that only 
tlie fingers per bunch was positively correlated with 
bunch weight in a ll the three genomic groups. But in 
AM  and AAB groups, the girth of pseudostcm gave e l  oar 
indication of bunch weight.

Pineapple (M m a &sb3SB&)

For the variety Baronne do Rothschild, a d ose  
correlation was obtained, bo tween the weight of ,D» 
loa f (youngest adult lo a f) at the time when acetylene 
or flowering -  hormone treatment was given and the
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weight of the fru it  harvested 5& to 6 months later,
Shis relation was true for  harvest obtained at 
different periods (Py anti Polegrln, 1958). Py and Lossola 
(1962) also obtained a correlation between weight of 
the fru it  and weight of the lea f but not nearly so 
high as that found in baronne de Ho the child* the lowor 
coefficien t being attributed to greater drought sensi­
tiv ity  and lower rain fa ll. A very satisfactory correla­
tion was found men tho weight of »£*' leaf at the time 
of treatment was replaced by an estimated weight of tho 
plant's total fo lia r  maos. 2ho degree of correlation 
with fru it might was reduced when the weight of 
original sucker was included In the sum,

Chadha ot ai. (1977) reported that increase in 
loaf number oiie year after planting resulted in 
increased fru it weight. Studios of Prabhekaron and 
Balakrlshnon (1978) showed a x>os±tive correlation 
between number of leaves and yield. Dimensions of the 
»D* loa f did not show any significant association with 
yield in the case of plants having fixed number of 
leaves. They also showed a negative correlation between 
fru it  weight and crown weight.
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Grapes (V itls spp.}

Angelo (1927) anti Antcliff efc £&• (1958) 
reported that productiveness of the cane increased 
with increase in diameter. According to Karuppu 
Swemi £ t a l. (1960) An&b-c-Shahl Canes vith diameter 
o f 8 -  10 mu were more pi’oductlve than those In other 
ranges,

Winkler (1930) reported that increase in tho 
amount of crop was the direct result of increase in 
leaf area. Veg end Fox (1950) showed statistica lly  
the existence of (1) a highly significant direct 
correlation between tho average area of 6th leaf from 
the base an the primary fruiting shoots and fru it yield 
and (2) a significant direct correlation between areas 
o f 6fchf 7th and 8th leaves taken together and yield.
In an experiment conducted by Reddy (1978) the berry 
weight and volume were significantly correlated with 
loaf area, but the oeen sise and number of berries 
per bunch had no association.

Strawberry (FrOgaria epp.)

Bedard et o l. (1971) found that total berry 
weight was positively and significantly correlated with



13

average berry weight, berries per flower stalk, 
yield per flower stalk, lea f area and petiole diameter, 
but negatively correlated with stolon number and 
flower stalk number. There was inverse relation 
between flower stalk number and average berry weight.

lacey (1973) grouped fee vegetative characters 
associated wife yield Into feo categories. Those 
associated wife fru it number (number of leaves during 
proceeding auturaa and winter) and those associated 
with fru it sise (plant slse during th© proceeding 
seasons).

C r a n b e r r y  ( V a c c m a u m  m a c r o c a r o o n  j

Eaton and Ko Fherson (1977) Identified fee 
components on yield in cranberry. The number of 
flowering uprights per unit area mad© a major contri­
bution to yield. The number of flowers per upright 
and berry set made lees important contributions. Th©

t
effect of berry sisa was negligible.

B. Inter correlation among yield components

Summerville (1SMO reported positive correlation 
between height, girth and number o f la st lea f unfurled.
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Alesondrowica (195?) correlated height o f pseudostam 
with lea f area» According to Ahmad Qt (l9rA ) 
t o  pseudostem bass girth was related to plant height.

Intra group correlation studies conducted by 
Gopimony and Marykutty ( 1980) showed that height was 
significantly correlated with girth, lea f area, number 
o f fingera and number of hands in a ll the three genomic 
groups; whereas its  correlation with number of leaves 
at bunching and bunch weight was significant only in 
the case o f AAB genome* Regarding the correlation of 
girth with other characters, i t  was found that the 
girth was positively and significantly correlated with 
height, lea f area, number of leaves at bunching and 
number of fingers in e l l  the three genomic groups; 
whereas i t  was significantly correlated with number 
of hands in AAB group and bunch weight in AM and AAB 
groups only* Rusher of hands was highly correlated 
with number o f fingers in a ll three genomic groups 
under study* leaf area of tho third loa f at tho sisth 
month o f planting was significantly and positively 
correlated with e l l  other characters estcepi bunch 
weight* Humber of leaves at bunching was significantly 
correlated only with girth and loa f area in n il throe
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groups but in AAB group i t  m s significantly 
correlated with height also* Humber o f fingers was 
positively and significantly correlated with e l l  
other characters except the number o f leaves at 
bunching*

Erie area o f leaves emerging at the aid flora l 
stage o f plant growth was positively correlated with 
total number o f fruits per bunch (Turner, 1980),

In strawberry, Bedard o t a l. (1971) showed an 
inverse relation between flower stall; number and 
berries per flower stalk*

In sweet cherry there was high positive genetic 
correlation among the traits fu ll  bloom date, rips 
date, fru it fiirmess and fru it diameter (Henscho at a l , ,  
1966)*

3* Variability

A successful programme o f breeding for  high 
yield and other desirable characters requires infor­
mation on &e nature and magnitude of variation in the 
available germplasm* Many workers have studied, the 
extant o f variability in various fru it  crops by working
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out genotypic coefficient of variation (GOV) and 
phenotypic coefficient of variation (PCV). But the 
extent of genetic variability is  raoro important than 
total variation since greater the genetic diversity, 
wider w ill he the scope for selection, A brief 
review on this aspect i s  made here.

Banana (Musa spp.)

Wide variation was noticed fo r  o i l  characters 
contributing to yield. Significantly wide variation 
among the varieties fo r  a ll th© morphological features 
was reported in dessert typo banana by Kayar et a l . (1978). 
The genotypic Variance end genotypic coefficients of 
variations were high fo r  weight of hands and length of 
fru its . Environmental variance was maximum for length 
of fru its  followed by weight o f hands* Studies of 
ttoyar &k, (1900) on culinary bananas also showed a 
wide and significant variation among the varieties for 
a ll the characters. There was wide variation in mean 
value for  weight o f hands followed by roots per plant 
end number of fruits per bunch. Genotypic variance 
end genetic coefficient o f variation were maximum for 
weight o f fru its followed by weight o f hands. Girth of



17

plant, numbor of leaves per plant, number of fruits 
per bunch and length o f pedicel showed moderately 
hl$ier values of genotypic Variance* A minimum 
difference between phonotypic and genotypic coefficients 
o f variation and phenotypic and genotypic variances was 
noted in length of fru its , number of leaves per plant,
1 eng til of pedicel and girth of the plant.

According to Sree Eangaswany j&. (1980) 
tho PGV and GGV were high for number o f hands per bunch 
and nunber of fruits per bunch in dessert varieties 
but In the case o f culinary varieties tho characters 
bunch, weight it s e lf  followed by number o f fruits per 
bunch exhibited high variation. On the whole a comparison 
of the magnitude of PCV end GCV fo r  correspending 
characters showed that there was not much difference 
between them for those estimates.

Comparisons made by Naiabisan and Rao (1980) 
between groups of clones showed that thoro was high 
Variation fo r  a ll tho characters under study between 
and within groups. The total number of loaves produced 
per plant, phylacron, loa f area and lea f area duration 
were d istinct for each group of clones.
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Pineapple (/to an as compsup)

Collins (1968) reported that tho numerous 
varieties of Ananas eomosus exhibited a wide range 
of variation in the degree of expression and develop*- 
©eat of both morphological and physiological characters,

Ijathew et a id (19'/9) estimated the genetic 
variability in pineapple for qualitative and quanti­
tative traits* AH the quantitative characters showed 
significantly wide variation* Phenotypic and genotypic 
variability and coefficients o f variation were high 
for  lea f area, lea f number per plant, fru it weight 
without cora and fru it length breadth ratio* Environ­
ment had a influence on leaf number per plant*

Studies on varietal variation conducted by 
Boyar (19^1) showed significant variation
between varieties in number o f leaves per plant, leaf 
area, fru it siso, fru it weight with and without crown, 
length girth ratio, canning ratio and fru it quality.

Grapes (Vitia sno») .

1-aulta ot a l. (1972) reported high amount of 
variability with regard to yield per plant, average.'
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btmoh weight* f i f ty  berry weight* weight of seeds of 
twenty berries* sugar-acid ratio and total number of 
bunches per vine#

Manohar et (1975) also recorded high amount 
of variability for a ll characters under study* Genotypic 
coefficients of variation and genetic advance showed 
appreciable variation under different environments.

3* Heritabillty and genetic advance

Heritability specifies the proportion of total 
variability that is  due to genetic causes or the ratio 
o f  genetic variance to the total variance (/H ard, 1960). 
It  indicates the effectiveness with which selection of 
genotypes can be based on phenotypic performance 
(Johansen ot * 1955a)« 2hey also provide a clear 
picture o f the average e ffect of genes transmitted froa 
parents to offspring or the extent to which the varia­
b ility  o f a quantitative character is  transferable to 
the progeny. Johnson efc ^*(1955) end Swamp and 
Chaugle (1962) considered that heritability estimates 
along with genetic gain were more useful and reliable 
then heritability estimates alone in predicting the 
selection response.
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Reports on heritability and genetic advance 
are numerous fo r  the various quantitative characters 
in a number o f cultivated plants, especially in seed 
propogated onea, But its  application in fru it crops, 
especially in banana is  found to be meagre*

In dessert type bananas Mayor o t  (1979) 
reported high heritability ' values fo r  plant height, 
leaves per plant, hands and fingers per bunch, fru its 
per hand, fru it weight, pedicel length and roots per 
plant. Genetic advance was moderately high fo r  plant 
height, weight of bunch, hands and fru its  per bunch, 
weight of hands end fingers, fru it length, pedicel 
length and roots per plant*

In culinary bananas, tho heritability estimates 
showed highest values fo r  number of leaves per plant, 
girth o f the plant, number of fru its per bunch, weight 
o f  hands and fru its , length of pedicel and number of 
roots per plant, ahe lowest value was noted in the 
case of plant height followed by number o f fruits per 
bunch* Except in the case o f length of fru its , weight 
of bunch and plant height a ll  the other characters 
showed higher values fo r  genetic advance. Weight of 
fru its per bunch end weight o f hands showed maximum
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genetic advance follow®! by nurober o f  fruits per 
bunch ana girth of plants (llayar at ^ , 1980 ).

Srae Rangaswamy afc (1980) reported high 
estinatea of heritability  and genetic advance for  
number o f fruits per bunch, bunch weight andnumber 
of days to flows ring in dessert types and fo r  timber 
of fru its  per bunch end number of days to flowering 
in culinary types, VJhen genetic advance was expressed 
as percentage of xaean, high values wore found for  
nunber of fruits and hands per bunch and bunch weight.

Pineapple (Ananas coaoaus)

Studies conducted by hatheu £fc (1979) in 
pineapple showed a higher value in heritability  fo r  
sugar-acid ratio fallowed by nonreducing sugars. Heri- 
tabXHty was niniaua for lea f area. She number of 
loaves per plant, canning ratio and acidity values 
showed only very low her!tability. Genetic advance 
■was high for lea f area followed by number of leaves per 
plant and fru it weight.

Grapes QTitia spp.)
Ihe estimates of heritability was highest for  

weight o f seeds of twenty berries, followed by percentage
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of seeds j f i f t y  berry weight end yield per plent.
She expected genetic advance expressed as percentage 
o f mean m s the highest for  -weight of seed of twenty 
berries followed by f i f t y  berry i^olght, yield per 
plant and average bunch weight, Oho heritability and 
genetic advance fo r  number of bunches per vine were 
also very high (Daulta et , 1972).

Studies of Manohar £t (1975) showed high 
heritability  fo r  a ll  the characters under study. High 
heritability  value in conjunction with high value of 
genetic advance was recorded for weight of bunch, yield 
per vine, weight of berry and SBS/acldlty ratio.

In sweet cherry, Hen echo et (1966) reported 
high heritabilitlos ( >0.8) fo r  fu ll  bloom date, ripe 
date and fru it firmness, moderate to high (0.3 to 0*6) 
fo r  f i r s t  bloom date and fru it  diameter, and low (<G,2) 
fo r  stem length and quality.

In peach, heritabllities were high fo r  ripe 
date, bloom date, amount o f bloom and moderate for 
fru it firmness and acidity (Hensche et & *» 1972).
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hr. Path coefficient analysis

Yield Is the end product of many complex 
components which singly or jointly Influence I®
(Gxaflua, 1959 and Vihitehouse ot 1956)* Hence 
I t  Is necessary fo r  a plant breeder to have Information 
on their direct and indirect influences on yield.
Wright (1921) developed a technique known as path 
coefficien t analysis which is  an effective tool for  
analysing the direct end indirect causes of information 
and I t  also permits c r it ica l examination of specific 
factors that produce a given correlation.

Only very feu attempts have been mad© In this 
direction In the fru it crops end they are susaaarised 
below 9

Sroe Eangaswamy jgt &L. (1980) reported that 
bunch length, and number of fruits per bunch exhibited 
high positive direct e ffe c t on bunch weight in dessert 
types* followed by girth of the plant. Other characters 
had negative direct e ffects . Number o f hands per bunch 
which had highest negative direct e ffe c t  expressed Its 
e ffe ct via bunch length and number o f fru its per bunch.
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On th© ccotrary, in th© culinary varieties 
number of hands per bunch had th© highest direct 
effect on bunch weight fallowed by girth of th© plant* 
Bunch length, number of fruits per bunch and plant 
height had negative direct effects and their contri­
butions were expressed through number of hands 
per bunch.

Biswas (1979) conducted path coefficient 
analysis fo r  pineapple variety Sew. He concluded that 
fruit breadth and number of days two harvest had 
very important roles to play In detensining fruit 
weight. But their roles were conflicting. She very 
high direct effect which number of days for harvest 
maturity had with fruit weight was counteracted by a 
similar high negative indirect effect. She major 
portion of this negative Indirect effect was exerted 
through fruit breadth indicating that the late 
harvested fruits tended to be smaller in diameter.



At&teti&b and Aietkod
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MATERIALS mu mmow

investigations reported herein were 
carried out at Banana Research Station, Ksnnara and 
in the Department of .agricultural Botany, College 
of Horticulture, Vellanildrara during the period
1931-82*

A* Materials

From among the banana gomplasa maintained at 
t o  Banana Be search Station, gannara, ^8 varieties 
o f diversified origin representing toe wide spectrum 
of variability pro sent in the material, were made use 
o f  fo r  the present study*

®ae l i s t  o f tho varieties with their genomic 
constitution and country of origin i s  presented in 
Sable 1*

Bo Methods
I . Experimental

A fie ld  experiment was laid out in the farm 
attached to toe Banana Besearch Station, Eonuara with 
to© forty eight varieties mentioned above in a
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Sable 1* List of the varieties with their genomic 
constitution end country o f origin

81*
No# Nan© of the Variety Genomic

group
Country of 
origin

1 Pisang 111in AA Malaya
a Naaarai AA -
3 Assbalakedali AB -
h Chakkerekadali AB -
5 Key poovan AB South India
6 K^elipoovcn AB -
7 Adukkan AB **
8 Eunnan A3 South India
9 Afiaklta Kunnasi AB South India

10 Poosha KUnne© A3 South India
11 VaLiya Shuman AB South India
12 Kendra Khnnan AB Sou tii India
13 ihaen Kerman A3 South India
1b Vernon skoli AM -
15 Rebusta MA Guntemola
16 Mauritius AAA -
1? Dwarf Cavendish AM Southern China
16 liallachekkarakeli AAA -
19 Groa. Michel AAA -
20 i-fenoranjithem AAA -
21 Korizakadali AAB -
22 Pacha chingan AAB *
23 H-135 MB Hybrid evolved
2*f PadalimoongiX AAB at Coimbatore 

South India
25 Palayankoden AAB South India
26 Hannon AAB *9*

(Contd*)
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Table 1, (Confed,)
fj ''---       ■   ,----—-----------
o-j Genomic Country of
uJ* Sara© of the variety group origin

2 7 Venn an AAB South India
28 Nendravannan AAB -
29 Psehunaadan AAB SGUth India
30 Sirumaloi AAB South India
31 Vlrupakobi AAB South India
32 I-Sota poovan AAB South India
33 Suwandel AAB -
* Lady's finger AAB South India
35 Nendran AAB South India
36 !M.snthuruthy Ifendran MB South India
37 Ghan/janasoery I&ncJran AAB South Ihdia
38 Cheenabale •» -
39 Bû aan *» «•
*4-0 Dakshinsagar ABB *a
1*1 Kanchikela ABB **
**2 Poy Kunnen ABB jftiflo China
**3 Pisans awek ABB «•
Ml Peysn AB3 **>

Karpooravalll ABB n»
Ennabenien ABB m

b? Kepook ABB
b8 Kosthabontha ABB In do China
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Eandonised Block Design wife three replications*
Planting was done In pjits or sis© 50 co^ at a spacing 
o f 2.15 m either way and 3 m between blocks* She 
suckers were collected from fee varietal collection 
available at the station and were planted on 
August 1981* Uniform cultural operations and crop 
management practices were adopted during fee cropping 
season* Urea* Factumphos and muriate of potash were 
applied to supply HPE at the rate of 200?200*^00 g 
per plant In two ©quel sp lit doses, two months and 
four months after planting over a basal dressing o f 
green lea f at the rate o f 10 kg per plant. Tug experi­
mental plots wore carefully maintained wife timely 
spraying, earthing up, irrigation propping,etc. Border 
rows o f  fee variety Palayahkodan were grot® a ll  around 
in each of fee three replications to avoid any border 
e ffect and also to ensure protection to fee experimental 
crop*

Observations on fee following 18 characters 
were recorded from a ll fee plants In the three repli­
cations.

a) Plant characters
1. Height o f pseudostem at shooting time (Am)
2* Girth at the base o f  psoudosfceia at shooting time (cm)
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3* Humber o f leaves per plant at shooting tine 
(functional leaves)

V* Total number o f loaves per plant
5* Leaf area (n2)
6. Length of petiole (cm)
7. Width of petiole canal (cm)
8. Phylacron (the time intervel fo r  the production of 

two successive leaves) (days)
9* Length of pedicel (cm)

10* Duration o f the crop (days)

b) Bunch characters 
11* Humber of hands per bunch 
12* Humber of fingers per hand 
13* Length of Individual finger (cm)
1lK Girth of individual finger (cm)
15* Weight of individual finger (g)
16* Total number of fingers per bunch 
17* Bunch length (cm)
18* Bunch weight (kg)

The following procedures were adopted in tailing 
observations on the various characters studied*

a) Plant characters
1* Height of pscudostea at shooting time

She height of the plant was measured in cm from
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tile base o f the pseudosfcem to the asil of the 
youngest lea f at shooting time.

2* Girth at the base o f  pseudostea at shooting tlm©

Girth of the pseudootea was measured In cm 
at 20 cm from the ground level at shooting time*

3, taaber of leaves per plant at shooting time 
(functional leaves)

Fully opened functional leaves present at the 
time o f flowering were counted.

Total number o f loaves per plant

Total number o f leaves produced by the plant 
from planting to flavoring was recorded (juvenile 
stages excluded).

5* Loaf area

Area o f the third leaf in za* at the time of 
flowering was calculated using the formula given by 
Surrey (1960) and Obiefuna and Mubisu (1979) (leaf area s 
length s breadth s 0*8)* Lamina length was measured 
from it s  base to the tip  and width at the broadest point 
in tho middle region o f the loaf*
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6. t&.nzV& o f petiole

Petlol© length was measured in cm from 
pseudootem to base o f lamina of the third loaf *

7* Width o f petiole canal

Width of petiole canal was measured in cm at 
5 cm below the base o f lamina of the third lea f.

8. Fhylecron

The time intervel in days for the production 
o f two successive leaves was recorded.

9# length of pedicel

length of pedicel was measured in cm from the 
point o f attachment of the finger to the peduncle, to 
the base o f the finger.

10. Duration of the crop

The number o f days taken from pienting to 
harvest were recorded as duration o f the crop.

b) Bunch characters

Tho bunches were harvested when they were fu lly  
mature as indicated by tho disappearance o f the ridges
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on the fingers i i*e* when the fingers became “round 
fu ll"  (Siimiaids, 1959)* ?h® following observations
were made on the bunches*

11ft Humber o f bends per bunch

3h© total number o f hands in a bunch was counted. 

12* Busber of fingers per hand

She total number o f fingers in the second hand 
from the base was counted*

13* length o f individual finger

She length from tho point of attachment to the 
tip o f the middle finger of tho top row in the second 
hand from Hi© base o f the bunch as suggested by 
Goltroleh et <196)0 was measured in cm*

1 *̂ Girth of individual finger

Girth of Hie same finger which was used fo r  
length measurement was measured in cm*

15* Height of individual finger

She finger which was used for length end girth 
measurement was weighed in a top loading balance and 
the weight was recorded in g*
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16* Total nua'oer of fingers per bunch

The ©umber of fingers in the whole bunch was
counter!»

17* Bunch length

The length of individual bunch was measured in 
cm froa the point o f attachment of the f ir s t  hand to 
that of the last hand.

13. Bunch weight

The Individual bunch was weighed on a plat form 
balance and weight recorded in kg.

I I . Statistical analysis

Bata on different characters studied were 
subjected to statistica l analysis, The analysis o f 
variance technique for randomised block, design was 
employed fo r  the estimation o f  various genetic parameters. 
She extent o f association among characters, was measured 
by correlation coefficien ts . Path coefficient analysis 
was used fo r  estimating the direct and indirect effects 
of various characters on yield , A selection index was 
worked out using discriminant function technique.
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She'details of the statistica l analysis 
followed in the present experiment aye as follows.

1« iinalysis wi vaxa-amcc

She model utilised  in the analysis o f this 
design is

^ ii °  S + ^  ■f i s  1 3
j 3 1 , • * • ^8

where
til til.*13 = performance o f 3 genotype to i  block

x = general mean

b^ s true e ffe ct of block
+̂E*I

t j  «  true e ffe c t  of 3 genotype end

«  random error

2. Estimation o f variability, heritability , expected 
genetic advance and genetic gain

Variability

Estimates of variance components wore obtained 
by using the following formula as suggested by 
Burton (19b'2). She formulae used in the estimation o f 
variability at genotypic, phenotypic and environmental 
levels are given below*



a) Phenotypic variolic 0 (Vp) c (Vg) + (Vo) 
t&ors (Vg) 9 genotypic variance

(Ve) a environmental variance
b) Genotypic variance (Vg) »  MSy * m i

v
uhero rnv a varietal mean square

16a a environmental mean square
r 9 number o f replications

c )  Environmental variance (ve)
d.) Phenotypic coefficient o f  variation (PCV) a /(VP) x 1QQ

—  x#iero x a mean of the character under study

f ) Environmental coefficien t of variation (ECV) s /(Ve) alQQ

Heritability

Herdtability in the broad sense was estimated 
by using tho following formula as suggested by Burton 
and Devon© (1953)*

Ths expected genetic advance (GA) o f the available

e) Genotypic coefficient of variation
x

Horitability <H) a 13fejLjyLQQ

Expected genetic advene©

gersplasm was measured by using the foxiaula suggested by
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Xaish (19**9) and Join)son £t (1955a),

GA a .(.Va) k K...
y<vp)

K »  Standardised selection differential

Expected genetic gain

The expected genetic advance expressed as 
percentage of aeon is  the expected genetic gain.

i ,e ,  Expected genetic gain (GG) «  GA x 100
x

where GA -  expected genetic advance
”  = zseo.n of the character under study

3, Estimation o f correlations

Phenotypic and genotypic covariances were 
worked out in the sase way as variances were calculated, 
a© different covariance estimates were calculated by 
the method suggested by Fisher (195*0 •

Phenotypic covariance between characters i  and j  

GOVL a GOV- 4- COTT
S±3 eU

where GOV s  genotypic covariance between 
^13 characters i  and j

GOV a environmental covariance between 
si i  characters i  and j
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COVg  ̂ a MSP M3P

where ss Kean voriotaL sum of products of 
i j  character i  and j

MSP.e »  i-fe an ■ error sum o f products of 
i j  character i  and j
r s number of replications

Phenotypic and genotypic correlation coefficients 
among the various characters ware v;orked. out in ni l  
possible combinations according to the formula suggested 
by Johnson at &L. (195*?h)

Phenotypic correlation coefficient between 
characters i  and 3

Genotypic correlation coefficient between 
.characters i  and 5

where

COV,
£u.au

where
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Path coefficient analysis

Path coefficients are standardised regression 
coefficien ts. In path coefficient analysis the corre­
lations among cause and e ffe ct are partitioned into direct 
and indirect offeeto o f causal factors on an effect 
factor* She principles and techniques suggested by 
bright (1921), hi (1955) end Duvey and Lu (1959) for 
cause end e ffe ct  system vers adopted fo r  the analysis.
Sie characters having significant correlation with yield 
at one per cent level were selected and accordingly such 
o f these characters having maximum correlation v is , , 
number o f hands per bunch, weight of individual finger, 
girth o f individual finger, girth at the base o f pseudostea, 
total number of leaves per plant, lea f area, bunch length 
and total number o f fingers per bunch were considered 
for tho path coefficient analysis*

Residual factor which measures the contribution 
o f rest of the characters not considered in the causal 
scheme was also estimated*

Estimation o f selection indices

12i9 selection indices were obtained by d iscri­
minant function analysis* Si roe seta of characters were
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used for  finding out the selection indices* She 
component characters in one set vero number of hands 
per bunch, bunch length, total number o f fingers per 
bunch and weight o f  individual finger. These characters
were selected based cm the relative magnitude o f 
positive direct effects cm yield per plant* The stati­
s tica l method suggested by Robinson ^  £□*, (195*5) 
was used for constructing selection indices and computing 
genetic advance* The set of simultaneous equations 
solved to obtain weights in the selectIon index based 
on yield and the independent component characters were

bi t 11 * ^ 1 2  + b3fe13 * *......... * V *ty  a s1y
b ^ l  + b2b22 + b3fe23 + •*•*** + ^£^2k+ byfe2y = s2y

b1̂ 31 + V 3 2  * b3b33 * **•**• + bht3h+ byb3y 3 g3y

b1%c1 * * b$%3     V fck  4 by \ y  53 %y

VJhere and represent phenotypic variance 
and covariance respectively and b̂ . is  the unknown 
weight, g^y and are genotypic covariance and 
variance respectively*
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In the second set the dependent character 
yield also was Included fo r  the estimation of index 
and in the third case a ll the nine characters considered 
fo r  path coefficient analysis ware used for finding out 
the selection index.

GA(D) = i  ( £ \  where i

stands fo r  intensity of selection when top 9 per cant 
o f the population is  selected (2.06).

Genetic advance by straight selection fo r  yield

GA (3) =3 i  . gyy

3he relative efficiency of selection through discriminant 
function over straight selection was calculated as 
suggested by Paroda and Joshi (1970).

Relative efficiency over straight selection

» j 0A M  * 100

Analysis o f genetic divergence through aetroglyph method

Anderson (1957) proposed this method to study 
the pattern of morphological variation in parents and 
hybrids* In the prosent study H8 banana genotypes were 
analysed in a replicated tr ia l and the measurements on 
various characters were recorded. j?rom the data mean



tablea were prepared where, each value was the mean 
over replications*

Two most variable characters were selected, 
one o f them was taken along the X axis and tee other 
on the Y -  axis* She means of Y values were plotted 
against tee means of X values fo r  each genotype* A 
particular genotype was thus represented by a glyph 
on the graph*

Tlie other characters woro represented by rays 
on the glyph, the rays fo r  same character having the 
same position on each glyph*

The range o f variation in each character vas 
represented by different length of rays i*e. a genotype 
having low values fo r  the character w ill hove a small 
ray and so on* Thus tho length of the ray is  either 
short, sodium or long depending on tee magnitude of 
values*
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RBGUbTS

The data collected  from a ll the V-8 varieties 
with respect to 18 economic characters have been 
sta tistica lly  analysed end tho results are presented 
under tho following heads,

Estimation o f variab ility , h er!tab ility  end esaectod 
Genetic advance

Observations on the behaviour o f ^8 banana 
varieties with reference to 18 characters via. , height 
o f pseudostea at fo o tin g  tlms (in go), girth at the 
base o f poeudostam at shooting time (in cm), nuabor o f 
leaves per plant at shooting ti^e, total number o f 
loaves per plant, lea f area (in a2), length of petiole 
(in cm), width of petiole canal (in  cm), phylecron 
(in days), length o f pedicel (in cm), duration o f tho 
crop (in days), number of hands per bunch, number of 
fingers per hand, length of individual finger (in cm), 
girth o f individual finger (in cm), weight of Individual 
finger (in g )f total number o f fingers per bunch, 
bunch length (in cm), end bunch weight (in kg), have 
been made from e ll  the plants in the three replications. 
The data are prosonted in Tables 2 to 19*
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The range, zs-san and standard error o f seen 
for the different characters are presented in 
'fable 20, The phenotypic, genotypic and environmental 
variances fo r  the different characters have been 
presented in Table 21® Table 22 presents the pheno­
typic, genotypic and environmental coefficien ts o f 
variation fo r  the different characters. In Table 23 
h eritab ility , expected genetic advance and genetic 
gain for the different characters ar© furnished.
Table £&■ gives phenotypic, genotypic and environmental 
correlations between bunch weight and other characters. 
Genotypic and phenotypic correlation coefficien ts among 
eight selected component characters are presented in 
Table 25. In Table 26 the direct and indirect genotypic 
e ffects  of eight component characters on yield arc 
furnished.

ffiie analysis o f variance conducted for the 
18 economic characters is  presented in Appendix-I* 
APpendis-2 gives the genotypic and phenotypic variances 
and covariances fo r  the eight selected component 
characters on yield .

Height of psaudoateni at shooting time (in cm)

The mean Values pertaining to tills character
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in  re sp e ct o f  kB  v a r ie t ie s  are presented in  Table S .

(TABLE 2)

Proa the data presented above, i t  is  seen that 
the mean values fo r  height of pseudostea among the 
varieties ranged from 137«5 os in Ilomarai belonging to 
AA genomic group to ^21.83 cm in Kapook with ABB genomic 
constitution. General mean fo r  the character was 
306*98 cm- The analysis o f variance showed that there 
was significant difference among the varieties fo r  th is 
character. (Appendix-1).

Genetic component of variance fo r  this character 
was found to bo high (Vp s  M 6k .22, Vg a 39**7A 8,
Ve a 636*73 (Sabi© 21) with high h erltab ility  and genetic 
gain (H a OS * 36. 8̂ ) (Table 23). The genotypic
and phenotypic coefficien ts o f variation ware 19.3?* and 
21*00 per cent respectively (Table 22)*

Girth at the base, of naeudoateia at shooting tine (in cm)

I&an values o f girth of psoudostea are presented 
in Table 3*

(Tabus 3)
G irth  a t  the base of psGUdostem was h ig h est 

(88 cm) fo r  the v a r ie ty  Kosthabcntha having ABB ganome
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Table 2, Banking of the varieties for height of
pseudostea at shooting tliuo (in cm)

81.
Ho. I'Igsjo o f the variety Genos&c

group
Mean
value

1 Kopeck ABB **21.83
2 Ifostkabontha ABB *>12.00
3 Peyasi ABB. *>02.00
k Plsazig awak ABB 365,67
5 Hoy poovan AB 361. 6?
6 Kanchikela ABB 355*67
7 Malanthuruthy Hesdran AAB 355,33
8 Motta poovan AAB 35*>,oo
9 Aabalakadall AB 352.70

10 iJjali poovan AB 351*33
11 Adakka Kaunas) A3 350.00
12 Bugaan «»«« 3*9,50
13 Gros iilclieX AAA #7.00
1*> Kiasn Ktinnan m 339*27
15 Enaabenl^a ABB 338.00
16 CheenabalQ — 3# ,  00
1? Pey Kuunan ABB 331.00
18 Karpooravalll ABB 32^.00
19 Manor cn Jithoia AAA 328,50
20 Poecha Kuianan A3 327.67
21 H-135 AAB 3#* 67
22 HaXlacii akkarak o il AM 322.50
23 Suwandol AAB 321.67
2*> Ifeadran AAB 320.33
25 Nen&ravannan AAB 316.00
26 Sirumaial AAB 315.00
27 Ghengcnassery Hendron AAB 313.6?
28 tfendra Khnnen m 313,00

(Ccntcl.)
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Sable 2, (Contd.)

SI* 
Ho* ' Hazse o f the variety GenoHio

group
Mean
value

29 Dakshlnsagar AS3 313*00
30 Virupa&shi AAB 312*33
31 Lady’ s finger AAB 310*00
32 PadslisaongH MB 306.67
33 PoXayexikodan MB 306.6?
3^ Vannan AAB 306*67
35 Pacha chiflgoa AAB 305*67
36 Msr,nan MB 303*17
3? Kariskadoli MB 288.00
38 Pachsnaadan AAB 287*33
39 Ghsfekara&adali AB 277*33
i*0 Kiainan AB 258*10
M MrJdsan AB ^ 5*00

Eobusta AAA 2>*50
*3 ValiyalcaKnon AB 229.00
l*!+ PAasng llX ln AA 17^.00

Vasanahdli AAA 161.67
1*6 l&uritiua AAA 157*33
h7 Dvoxf Cavendish AAA 1^8.33
k8 Hanarai AA 137.50

General mans 306.98
Q.D, s 29.£5l*
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T a b l e  3 * B o n k i n g  o f  t h e  v a r i e t i e s  f o r  g i r t h  a t  t h e
b a s s  o f  p se m & o a te ra  a t  s h o o t i n g  t i m e  ( i n  ged)

s i .
ho. lions of the variety Gsnonic

group
ffean
value

1 Kostimbontha ABB 88.00
2 Peyen ABB 81.33
3 Pioang suck ABB 80.00
if Kepook ABB 79*50
5 Groa Michel AAA 76*33
6 Kimckik&La ABB 76.13
7 Korpooravalli abb 75*50
8 Bugnan «*«9 73*67
9 Pachanoaclan MB 71.33
10 Poocha Kunnah A3 70.33

11 H-135 MB 70.10
12 Adaltka Kunnan m 70.00
13 poovan AB 59,33
ik Pay Kunnan ABB 69.17
19 Nollachskkareksli AAA 69.00
16 Suirandel AAB 69.00
17 Eendra Khnnan AB 68.93
18 ChssnabaXe — 68.67
19 Dckshinoagar abb 68.33
20 Lady’ s finger AA3 67.90
21 Paohachingan iUU3 67.67
22 'Hhaen Kimnan m 67.17
23 PajLayankadsn AAB 66.67
2h Virupekshi AAB 66.67
25 Anbalekadall A3 66.17
26 ICuhnan AB 65.77

(Gontd,)
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Table 3* (Ccntd.)

si*
Ho* Hase o f the variety Genoiaic

group
Mean
Value

27 VoDanakeli AAA 65.00
28 Bobusta AAA 65.00
29 Mauritius AAA 65.00
30 Motta poovan M3 &f,93
31 Emiabenlan ABB 6^.83
32 Bey poovan AB £*.77
33 I-ferioranjithan AAA <&,'oo
& Mulanthurutby Hondran MB <9f.G0
35 Maun an MB 63*93
36 Sirusalai MB 63. 6?
37 Bendraveonan AAB 63*50
38 KarlnJsedali AAB 62. 6?
39 Vasnan MS 62.67
*K} Nendran AAB 61.1?
M Buarf Cavendish AAA 61.00
^2 C^a&jorakadali AB 60.87
**3 PadaLiaoongll AAB 59.33
bit.T*T Clianganasssry Bendran AAB 58.67

Valiya Kunnan A3 55.67
U-6 Adufc&ah AB 50.00
v ; PI sang Xilin AA *3-6.10
>+8 Hoaaral AA 27*33

General Doan I 66.19
C.D. £ 6, 16?
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and lowest fo r  the variety Kaaaral (27.33 ca) with a 
genera! noan o f 66,19 cm. She varieties showed signi­
fican t difference vita reference to this character 
{Appendix-1 )»

flavor part of the variance fo r  this character 
uab found to be. genetic (Vp »  99*27* Vg a 81*16,
Ve a 18, 1 1 ) as is  seen from Stable 21. She phenotypic 
and genotypic coefficien ts o f variation wore 19' .07 omd 
13*63 per cent respectively (Table 22). She character 
showed a high h eriteb ility  of 81.76 per cent and genetic 
advance as percentage o f mean was 29*37 (Table 23).

Huabor of leaves m? nlonfc at shop.tetofl time

Eban valUGD pertaining to number of leaves per 
plant at shooting timo are presented in Sable U*.

(M LB h)

The highest number of functional leavds per 
pleat (20.67) was recorded by Kosthebontha o f tho ABB 
genomic group cnu the lowest number ( 9*6?) was fo r  the 
variety Hamarai with AA genome, the general mean being 
19,92 (Table h'), There was significant difference 
between varieties fo r  this character (Appendix-1).



Sable b* Banking of the varieties fo r  number of leaves
par plant at shooting tine

S I.
No. Wane of the v a r ie ty Genomic

group
Mean
value

1 Kosthabontha ABB 20*67
2 Poyen ABB 20*33
3 Kanoranjithem MA 20.00
b AsbolGkadaLl AB 19.33
5 Vananakeli AAA 19.33
6 tfjali poovan AB 18*67
nt K&rimkadali & AB 18*00
8 Hey poovan AB 18.00
9 Pi sang awak ABB 1-8.00

10 nendravannan MB 17*67
11 Ennabenian ABB 17.67,
12 Kapook ABB 17*33
13 Pey Eimnan ABB 17*33
1b & m n m AB 17*33
15 Suvsndsl AAD 17.33
16 Bakshinsagar ABB 17.00
17 Karpoor&valll ABB 17.00
18 Adufckan AB 17.00
19 M auritius AM 17.00
2 0 Kulaxithuruthy Nendrsn A A B 16.33
21 S iru n a la l A A B 16.33
22 H allacliekkar s h e ll AAA 16*00
23 Padalimoongil AAB 16*00
2b Pecharsaadan A/IB 16.00
25 Choenabale 4BO 16.00
26 Polayeskodon AilB 15.67

(GontB.)
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£at&e k, (Gontd.)

SI.
IJo* IIseq o f the variety Genomic

group
Maan
Value

27 Galiya Kunnan AB 15*67
28 K-135 MB 15.33
29 Ifenuan AAB 15.33
30 Varaaan AAB . 15.33
31 Virapakshi AAB 15.33
32 Poocha Ettnnan AB 15.33
33 EugiiaJi «*«» 15*33
3k Bohasta AAA 15.00
35 Pacha ohingan AAB lk.67
36 Lady*s finger AAB 1k. 67
37 ifofcta poovan AAB lk*67
38 ■Biaen Kutmm AS lk.67
39 Eten&rsn AAB Ik, 67
ko Kanchl&ela ABB Ik ,67
M Bondra Kuna an AB 13*33
k2 Chakkarakadall AB 13*00
k3 Duexf Cavendish AAA 13.00
kk Gras Michel AAA 13*00
k£ Adaklra Kunnen m 12.00
k6 Ghanganessery Hendren Am 12*00
k7 Pisang l i l in M 10.33
k8 IlaKarai M 9*67

General mean s 15*92 
G*D. i 2*&2
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The genetic component o f variance fo r  the 
character tiaa high (Vp o  6,@t, Vg a *f*S8f V@ »  1.96)
(Table 21) with high h eritab ility  (H »  71.33$
GG b 2^,18$) (Table 23)* Phenotypic and genotypic 
coefficien ts of variation motq 16.39 per cent end 
13*8? per cent respectively (Table 22).

Tfltgi. number.. of i eQye s m r^ lan t

Table ? presents the data on total maaber of 
leaves per plant.

(TABLB ? )

Peyan recorded the oazimum masher o f leaves 
per plant (*+0.33). This is  a culinary Variety having 
ABB genosic constitution. The lowest value fo r  ntraber 
o f leaves per plant (20.0) was shown by Hamarai (AA) 
with a general seen o f 31*82. The varieties showed 
significant difference fo r  this character (Appendix-1).

The phenotypic, genotypic end environmental 
variances were Vp = 1^ .08, Vg = 11.03 and Ve = 3*0? 
respectively (Table 21) end the corresponding c o e ffi­
cient# o f variation were PCV a 11*66 per cent, GCV a 
10*32 per cant and ECV a ?.V3 per cent (Table 22)*
The character showed a high h eritab ility  o f 78.33 per cent
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SkblQ 5* Banking o f the varieties fo r  total number 
of loaves per plant

SI,
Bo. Bone o f the variety Genomic

group
Mean
value

1 Peyan ABB b-0 ,33
2 Kosthabontha ABD 39*33
3 DekshAnoagar ABB 30.67
k Kapook ABB 36.33
5 Ambalakadall AB 36.33
6 Bay poovan AB 36.33
7 B ja li poovan AB 35.67
B Kunaon AB 3b. 6?
9 Mauritius AAA J*.67

10 Pi sang awa!s ABB 2b. 33
11 KorMcadall AAB 3b. 00
12 S&Q. anthuruthy Handran AAB $-.00
13 Adukkan m 33*67
1b Kanchikela ABB 33.6?
15 Virupekehi AAB 33*33
16 Pey Kunnan ABB 33*33
17 Ennabenlan ABB 33*33
18 Vancnakell AAA 33.00
19 Vancan AAB 33.00
20 Bugnan — 33.00
21 Gheenabale mm 32.6?
22 KaspcoravaLli ABB 32.67
23 Siaen Kwmm AB 32.67
2b Bsndran MB 32.67
25 Bobusta AAA 32.67
26 Gros Michel AAA 32*67

(Contd.)
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£oblo 5 * (Cesntd.)

SI.
Ho# Hama o f the variety Genosic

group
T’feen
value

2? Marioraiî ithsta AM 32.67
28 H-130 AAB 32.67
29 Lady* s. finger AAB 32.33
30 Suwondel MB 32.33
31 Hendravannan AAB 32.00
32 Ndllachalsk arak e li AAA 31.67
33 Sixm alai AAB 31.00
3’*r Pa&oliisoongil AAB 30. 6?
33 Mann ax* M3 30.67
36 Ciiaragasassery Hendran AAB 30.67
3? Pacha ehingan AAB 30.67
38 PaLayankodan AAB 30.00
39 Paehcnoadan AAB 30.00
bo Kendra Ktuman AB 30.00

l-lotta poovan AAB 29.67
^2 Pooelia Rumen AB 29.67
•̂3 Duarf Cavendish MA •28. 6?

bb VaLiya Kurnian AB £7.67
h% Chekkarakadali AB 27.33
b6 Mokka Kunnon AB 27*00
b? Pisang l i l in AA 25.00
hS Haoaxai M 20.00

General £»en i 31# 8a 
G.D. s 2*?\k
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but the genetic gain was only l 9*oh par cent (Table 23)*

pLeaf ara&Cin m )

Keen value a fo r  the lea f area of *t-G varieties 
studied are presented in Table 6*

(TABLE 6)

The variety Kapodk vdtli ABB genoioa recorded 
tho highest leaf area of 2*02 a2. She lowest lea f area 
(0*3 in2) was for the variety Hamarai (AA) with a general

p
esseu o f 1*17 13 * She varieties showed significant 
difference fo r  lea f area (Appendix-I),

The genetic component o f the total Variance 
was high v ia ., Vp a 0.09, Vg a 0*07, Ve = 0.03 (Table £1). 

The phenotypic and genotypic coefficien ts of Variation 
ware 25*J>1 arid 21*71 per cent respectively (Table 22). 
Her! ta b ility  and genetic gain for the character vore 
also moderately high (E s 72.¥*$ imd GG =3 3BA67S)
(Table 23)*

Lemth of petiole (in, cm)

Table 7 presents the aeon values fo r  length of
petiole,

(SADIS 7)
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5?at£L© 6* Booking o f th© varieties fo r  loa f area (in m2)

SI.
No.' o f the variety Genozalc

group
f-feen
value

1 Itapook ABD 2.02
2 Koathabontha ABB 1*77
3 KaXlachokliarekell AM 1*53
h Peyen ABB 1.^9
5 Aabalokadali AB 1^3
6 Groa Michel AM 1 ,M
7 Pey Items m ABB 1*39
8 Poocha Kuanaa A3 1.39
9 fchnorenjithaa AAA 1.37

10 Dakshinsagar •ABB 1,36
11 Pisans â *als ABB 1.35
12 SUaon Kunnan A3 1*35
13 Bu îazi •VP* 1*33

Adakkslcunnan AB 1*33
15 Sksncn AB 1*33
16 Karpaoraveil! ABB 1.29
1? I&nnem AAB 1.29
18 Bo’austa AAA 1.29
19 ChQonabale *̂a* 1.28
SO Key poovsri AD 1.S7
21 tadravennah AAB 1 . 2&
22 KcneMkeia ABB 1,23
23 2&tfca poovan AAB 1.22
& fJulanthmUthy Sfendran AAB 1*21
25 N iali poovan AB 1.21
26 Bnxmbontan ABB 1.21

( C o n t d , )



Sable 6* (Contd.)

81.
Ho* Homo o f the variety Genomic

group
f-fe an 
vzXue

27 Ghakkarokadali m 1*19
28 Paelia ehlngazi MB 1*19
29 Gtiuendol MB 1.17
30 Adukkon m 1.16
31 Kai'lEfsedall AAB 1*15
32 PadaXisoongil AAB 1.13
33 Palayenliodan AAB 1*13
3̂ B-135 AAB 1*12
35 Vann an AAB 1.07
36 Varnanek o i l AAA
37 Kendra Kunnan AB 1*03
38 Ghangamssery Nendran AAB 1*03
39 M&iritiis AAA 1*02
1*0 tiiramalai AAB 1*01
1*1 Vimpekshi MB 0*98
*5-2 P&chanaadan MB 0*95
**3 Dwarf Cavendi^i AAA 0.93
Mi- Nendran AAB 0*90
b$ Lady’ s finder MB 0,81
ke Valiya Kami on AB 0.71
b? Pisang l i l in AA 0*56
b& llasar a i M 0.30

Gonergl mean t 1*17 
C.D* t 0.227
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Sable 7. Backing o f the varieties fo r  length of the 
potiol© (in go)

Sli
Uo; Base of the variety Gsnoaic

group
Ifean
Value

1 AnJbaXakadali AB 76, 8?
2 Pooolaa Kamj£23 A8 73.33
3 Mekka Kunnan AB 71*00
h suwandel AAB 65*50
5 Srisuen Kunnan AB $*,07
6 Kapook ABB 63*50
7 Placing avak ABB 63.00
8 Kunnan AB 63.00
9 Bey poovan AB 61*67

10 Bollachalikarake AAA 59.00
11 KarpooravalU ABB. 58.00
12 Chakkarekadali AB 57.00
13 11-135 AAB 56.83

I'SjaXi poovara AS 56.00
15 Peyon ABB 55*33
16 Kdathabontha ABB 55*33
1? Palayankodan AAB 55*33
18 Bugnan ■̂n 55*00
19 Kafcta poovan AAB 5^.67
20 Hondravannan AAB 5^*50
21 Pisang Xilin M 5^.27
22 Padaliaacngil AAB 53*50
23 MaiJOranJithcsa AAA 52.83
2̂3" Kbnchikela ABB 52.6?
25 Erniabenian ABB 52.33
26 Bnkehingagar ABB 51*67

(Contd.)
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Table 7 (Contd.)

si*
£3q* Bern of the variety Genoadc

group
He an 
value

27 Vallya Kuan an AB 5Q.67
28 VIrupaksM. MB 50.33
29 Ckeonabole — 50.00
30 Pey Eimnon abb 50.00
31 Paeiia chingan AAB l*8,i*7
32 Vann an MB **7.83
33 Adukkan A3 **6, 6?
& Hannan MB M3* 60
35 Biruaalal M3 1*6.23
36 I'-aCLanthuruthy Hondran MB 1*5*50
37 Pachas aadan AAB 1*5.00
38 Lady9 & finger AAB hh.50
39 Jfondre Kunnon m hh«5Q
IfQ Gliangartassery Hendran Am i*2.00

Hondran Am **0.10
h£ Karisk&dali AAB 39.93
**3 Xlo'ouata AAA 36,6?
1&. fta&aral AA 33.00
1*5 Gros Hlehol AM 31,00
1*6 Kauritius AAA 27.70
V/ Dwarf Caves dish AM $*.07
h& Voaanakeli MA 18*50

Genarsi man 3 50® 9 
C.B# e
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From the table i t  can he seen that the 
character showed a wide range of variability frees 
18*5 on in VoBGDakell wife AAA genome to 76*8? cm in 
Ambalok&dali with AB genome* general mean being 50*9 cm* 
The analysis o f variance revealed significant difference 
among fee varieties fo r  this character (Appandix-I).

The total variance for this character assog 
fee h-8 varieties studied was 173*93 which could be 
partitioned, into 115*99 due to genetic causes end 57*99 

due to environmental Causes (Table 21)* Phenotypic, 
genotypic and environmental coefficien ts o f variation 
were 25*70, 20*99 Qhd 1^*@f par cent respectively 
(Table 22). Petiole length has got a medium heritabiXlty 
of 66*67 per cent and genetic gain o f 35*60 per cent 
respectively (Table 23)*

IJidfe o f patiolo canal (in cm)

Table 8 shows fee mean values fo r  width of 
petiole canal*

(TABIE 8)

The character showed a range from 1 cm to 5 cm*
In general, varieties belonging -to AM genomic group 
(VeffianaKeli, Eobusfca, ifeuriiius, Dwarf Cavendish and
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Xable 8* Ranking o f the varieties fo r  uidth of 
potiol© canal (In era)

1
2
3
h
5
6 
? 
8
9

10
11
12
13

16
1?
18
19
20 
21 
22 
23 
2h
25
26

* Uqbsc of the variety•
Genomic
group

He an 
value

V&Sanokeli AM 5.00
: Eobusta AAA 5 .oo
I Mauritius AM 5*oo

JX-jarf Cavendish AM 5.00
Groa Filchel AAA 5.oo
Chakhatakadali AB h.QO
I&noran«l±thGg AM *±.00

> Karirrifcadali AAB •̂,00
i Adukfcon AB *f«0G
' E^ali poovan AB V.oo

H-13? AAB u.oo
! Pacha chingan MB 3-33
i ley  poovcn AB 3.00

IJDllschaldiarekeli AAA 3*00
Pdeyanhodan AAB 3.00

> Hannan AAB 3.00
Nendravsnnan AAB 3.00

! Pachanaadan AAB 3.00
Sim ndai AAB 3.00

i Virupakshl AAB 3.00
Lady's finger AAB 3.00
Hen dr a Khnnas AB 3.00
Siaen Kunnen AB 3.00
Ehbabonian . ABB 3.00
Azribdokadali AB 2.00
NanaraL AA 2.00

(Contd*)
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Sabi© 8* (Contel.)

s i .
Ko« Koine o f the variety Genomic

group
Kean
value

27 Pisang lU lh M 2.00
28 Kunnsn AB 2.00
29 PadaliiaooHgil MB 2,00
30 Vannan MB 2.00
31 Mofcta poovqb AAB 2.00
32 Suvaiidel AAB 2.00
33 A&aMtokunnan m 2.00
3̂ Poocha Kunnan m 2.00
35 Vellya Ktmnan AB 2.00
36 Ifendran AAB 2,00
37 Mslantharathy Hand ran AAB 2.00
38 Ghangenaseery Bendrgn AAB 2.00
39 Gheeaabale * * * * 2,00
bQ Peyan ABB 2.00
*1 Earpooravalli ABB 2.00

Eapook ABB 2,00
h3 Kasthabontha ABB 2.00

Bakshlnsagor ABB 1,00
b$ Bugnan — 1,00
!*6 Kanchikela ABB 1.00
h? Pey Kuan an ABB 1,00
hQ Ploong awak ABB 1.00

Goner e l Eaan s 2.7^
C,B* 3 0.270
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and Gros Michel) recorded tho highest value cm) 
end those having ADD genome (Kanchikela, Peyhunncn 
and Pisang ayah) recorded, lowest value of 1 cm.
General mean was 2*?k cm. The varietal differences 
were significant fo r  width o f petiole  canal (Appendix* 1 ),

Phenotypic variance fo r  the character was 
1.26 o f which 1*19 was genotypic and 0*07 environmental 
(Table 21}, thereby showing a low  environmental 
influence on this character. Phenotypic and genotypic 
coefficien ts of variation wore h-1 *95 and bQ»?6 per cent 
respectively (Table 22}. Ileritability and genetic a&vanas 
as percentage o f  mean were 91#^- per cent end 79*93 

per cent respectively (Table 23)*

Mean values o f phylacrcsn fo r  the ^8 varieties 
studied are presented in Table 9.

(Sadie 9)

Data presented in Table 9 showed that the 
mean values ranged from 9*19 cays m Heraorai with M 
genoas to 6.M days in tljalipoovcn with AB genome. The 
general mean for the character was 7*79 days. There 
was significant difference between varieties fo r  this 
character (APpendis-1 ).
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TaE&o 9* Banking o f the varieties fo r  phylaeron 
(in  days)

s i ,  
no*' N&sae of the variety Gonoaic

group
Kean
value

1 Haisarai AA 9.19
2 Bobusta AM 9.10
3 Hotta poovan AAB 8,62
h i&zman AAB 8,57
5 Peehonaa&on AAB 8,b8
6 Poocha Kunnan AB 8,^8
7 H.135 AAB- 8A7
a Pacha cthinggn AAB 8 M
9 Peyan ABB 3.i*5

10 Paloyankodan AAB 8.39
11 Venn an AAB 8.33
12 Valiya Kxamm AB 8.31
13 SiruEalal AAB 8,26
I**- GheonabaLe «p*» 0.-19
15 Adakka Kunnan AB 8 .1>t

16 Tiiaea Kurmsaa AB 8.09
17 Dwarf Cavendish AM 8.08
18 Virupakshi AAB 8,06
19 Lady’ s finger AAB 8,05
20 Adtskkan AB 8.03
21 Kapocfc ABB 7.89
22 Va^anokeli AAA 7,88
23 Pisang 111in AA 7.80

Podallsoongil AAB 7.80
25 ifendra Karmen AB 7.72
£6 Mr îoran îthaa AM ?•&*

(Contd. )



Tablo 9* (Confcd*)

S3.*
Ho* Has© of tho variety Canonic

group
Ijaan
value

27 l&nokeaiaB ABB 7.51
28 fey Kunnan A3B 7.50
29 HalXachakkarakeli AAA 7.^9
30 HendravaraiaP AAB 7.^9
31 Bugaan — 7.ko
32 Kmrnan AB 7*ko
33 Karinkadall AAB 7.38
3k Mauritius AAA 7.28
35 KsxK&iHe&a ABB 7 .&
36 Ifendraa AAB 7.22
37 Dakshincjagar ■ABB 7.21
38 Biaanfchurutby Hcntan AAB 7.16
39 Aabals&adali AB 7.13
*K> Karpooravalli ABB 7.12

Ghanganassery Hendran AB0 7.11
k2 Pieang avali ABB 7.11
ti*3 Chslsltaraicadali A3 7.07
Mf Suvandel AAB 7.05
k5 Groa Mlcbel AAA 6*£*
k6 Hey poovan AB 6*76
k? < Kosthabontha ABB 6.73
i*8 Hjali poovan AB 6*k!

General aean t 7*75
C.D. ( 0.682
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The phenotypic| genotypic and environmental 
variances' fo r  the character were 0. 53» 0.35 end 0.18 

respectively (Sable 2 1) and the corresponding 
coefficien ts of variation were 9 A 1 ? 7*65 and 5*^7 

per cent respectively (Table 22). H er!tability was 
relatively low compared to the other characters studied. 
(H «  66,15$* G® *» 12.9)5) (Table 23).

fe a n g tfa . o f  p e d i c e l  c m  c e ij

Moan values f o r  length o f p ed ice l arc presented 

in Table 10.

(TAB2B 10)

length  of p ed ice l showed a  range from 1 A ?  cm 

in  Eanarai (AA) to  5*8 c n  in  Padalimoongil (AAB) with 

a general mean o f 3*51 c'a. She a n a ly s is  o f variance 

showed s ig n ific a n t  d iffe re n ce  between the hB  v a r ie t ie s  

studied f o r  th is  ch aracter (Appendix-D,

S ie  gen etic  component of varianco f o r  the 

c h a ra cte r . was high in d ica tin g  a higher gen etic  in flu en ce 

on the ch aracter (Vp a Do73? Vg a 0.60s V© = 0 .12)

(Table 2 1 ) . Phenotypic end genotypic c o e ff ic ie n ts  o f 

v a r ia tio n  wore A A 6  and 22*29 per cent r e s p e c tiv e ly  

(Table 22). The h c r l t a b l l i t y  ana expected gen etic
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Table 10* Banking o f the v a r ie t ie s  f o r  len gth  of 
p e d ic e l (in  era)

SI.
Wo. Same o f the variety GenostLc

group
Kean
value

1 Padalisoongll AAB 5*80
2 ArabaXakadali AB 5.67
3 Kauritius AAA k.67
b W âXl poovan AB b.$7
5 H ellachakkorskell AM k»k3
6 Wendravarinon MB k-37
7 Ifcalanthimithy Sendran AAB k.37
8 Bakshlnsagar ABB k,33
9 Kanchikela ABB k.27

10 Eobusta AM k .12
11 Eunnan AB k.07
12 Kanorsnjithara AAA k.07
13 Gros Michel AAA k.03
1k Ih*arf Cavendish AAA 3*93
15 Adukkan AB 3.90
16 Pooctha Kiunnan AB 3.83
17 Katfca poovan AAB 3.73
18 Peyan A30 3.63
19 ?annan MB 3.53
20 Hoy poovan AB 3.53
21 Kopook AD3 3*50
22 Karpooravalli ABB 3*50
23 Pacha chingan AAB 3A3
£k Siruraalal AAB 3A0
25 Wendren AAB 3.k0
26 Paleyai&cdan MB 3.37

(Contd*)



Table 10. (C on td . )

SI. Genomic ifeanEOt Base or tlia variety gronp valua

27 P i sang awalr ABB 3.33
28 Kosthabontha ABB 3.30
29 Cheenabale m** 3.30
30 ChaDgarmaaery Mendron AAB 3.30
31 Bugnan 3.23
32 Thaen Kunnan AB 3.23
33 Suwcndel AAS 3.20
& Virupakshl AAB 3.03
35 Ennabenion ABB 3.03
36 Karinka&ali AAB 3.00
37 Varsanakeli AM 2.97
30 Lady*a f in g e r AAB 2.97
39 E-135 MB 2.93
i*0 PaChanaacJan AAB 2.90
hi Kendra Kuna an AB 2.87
h2 Maklta Kunnan AB 2.03
h3 Ghahkardsadali AB 2.77
t& VoLlya finnan AB 2.67
b5 Pey Kerman ABB 2.37
1̂ 6 PAsang 1 11 in M 2.27
h? Mannan AAB 2.20
h& Eaaarai AA 1M

General seen s 3.51
G.D* : 0.550



69

Sain fox* the character vers also high (H «  83*09#*
00 a M .60#) (Table 23).

Observations regarding duration o f th© crop 
froa planting to harvest ere presented in Table 11.

(TABLE 1 1 )

From the above table, i t  can be seen that 
the varieties Adukksn (AB), Piasng awak (AB3), Peyon 
(ABB), Kapoek (ABB) and Kosfchaoonl&a (ABB) took 
oaxinnm nuzsber o f days (3$0 to come to harvest; the 
tizas token by Pisang U lin  (AA) and ftamarai (AA)' 
being the adniEiuja (31?# 33 days). General seen fo r  
duration o f the. crop was 371 .*f6 days* Th© varietal 
differences were, significant fo r  duration o f the crop 
</tppendix**1 ) .

Tho character showed a phenotypic variance 

o f 301 *M , of which 262*81 was genotypic and 38*6 

environmental (Table 21)* Phenotypic and genotypic 

co effic ien ts  of variation were **.67 and h-,36 per cent 

respectively (Table 22). Tho character showed a high 

h e r ita b ility  of 87# 19 per cent but the genetic gain 

was lowest fo r  th is  character (GG = 8*b#)*Tebl© 23)*
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Sable 1*3. Banking of the varieties for duration o f 
t&© crop (in days)

si*
13o« Hssae o f the variety Genomic

group
Kean
value

1 Adukk&n AB 3$+. 00
2 Pisans awak ABB 30+*00
3 Pcyan ABB 30+. 00
h Kopcok ABB 30+. 00
5 Koathabcntha ABB 30+. 00
6 Asbelakadali AB 363.67
7 Key poovan AB 363.33
8 Pey Kunnsn ABB 383.33
9 Shaen Kuanon AB; 383.33

1G Bugnan 303.00
11 B^ali poovan AB 383.00
12 IfenoroB îthaEJ AAA 302,67
13 Qros Michel AAA 382.33
I** Padolisoongil AAB 382.33
1 5 Vennen AAB 382.33
16 Adakka Karmen AB 382.33
17 Kendra Kuna an A3 380.67
18 Pacha chingan AB 380.67
19 SiraEalai AAB 380.33
SO Poocha Kwmm AB 379.6?
21 Eixiabanlan ABB 379.33
22 I»ady*s finger AAB 379-33
23 Chakkarekadali AB 379.00
2̂ * Mauritius AM 376.67
25 Maimen MB 378,67
26 Sanchikala m 378.33

(Contd.)
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Tabic 11. (Contd.)

SI*
ho. Noso o f the v a r ie ty Goaosiic

group
Mean
value

2? Pach&a&adan A m 376,67
28 H-135 AAB 375*33
29 Sutrandel AAB 37^*67
30 K otta poovan MB 373*33
31 KaHachaUkare&oii AAA 373*00
32 VirupDkshi AAB 372.67
33 K arp ooravslli ABB 372*67
* Cheenabale -» 371-00
3? Palayankcdas AAB 370*67
36 Bali sMn sag ar ABB 370.33
37 Vasasa&eli AAA 369.00
38 Kendravannan AAB 368.33
39 Mulanthuruthy Hendraia AAB 36k* 33
1*0 ChanganaasGry Nandran AAB 36^,33
M K m n m AB 352*00
*2 Dwarf Cavendish AAA 3^9.33
^3 KariEkadali MB 3M6.67

Hobusta AAA 3̂ 6*00
^5 Valiyslcunnen AB $*G.GG

Sendran AAB 339*00
k ? IJfjDarai AA 317.33
b& Plaong l i l i n M 317.33

General rsean t 371A6
C«D. s
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Bumbor o f hands ner bunch

Data p ertain in g to  the nunsber o f hands per 

bunch are presented in  Sable 12.

(SABLE 12)

From the tab le  given above, i t  can be seen 

th a t eBcng the v a r ie t ie s  studied, the maximum number 

o f hands per bunch (1*k 33) was noted in the case o f  

3 v a r ie t ie s  namely Peykunnan, Pisong awaK and Kapook 

a l l  belonging to  the ABB genonic group and the minimum 

(3*33) recorded by the v a r ie ty  Padaliiaoongil having 

AAB genomic co n stitu tio n  with a  general man of Q.6p» 

The v a r ie t ie s  showed s ig n ific a n t  d iffe re n ce  fo r  number 

o f hands per bunch (Appendix-1)*

She genetic component of variance fo r  the 
character î as found to be high with a high heritability  
and genetic gain (Vp a 7. 78, Vg s 7.1^, Ve a 0.6*0 
(Table 21). (Ha 91*7^ 5. GQ = 60.92^) (Table 23). 
Phenotypic and genotypic coefficien ts of Variation 
vers 32*5^ Per cent and 31*18 per cent respectively 
(Table 22)•

dumber of fingers nor hr>nd

She ooan values o f  the number o f  fin g e rs  per 

bond ore presented in  Table 13*

(TABLE 13)
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Sable 12* Banking o f the v a r ie t ie s  f o r  nunfeer o f 
hands per bunch

SI*
Ho* Hose of the variety Genomic

group
Mean
value

1 Pey Kunsian ABB 1^*33
2 PIsang auak ABB 1^.33
3 Kapodk ABB 1*4.33
h Kosliiabontha ABB 1*4.00
5 I-&fcfca poovan AAB 12.67
6 Palayankodan AAB 12*00
7 Sarpooravalli ABB 12.00
a NoLXachekkarokeli AAA 11-67
9 I^ oll poovan AB 11.33

10 Heypoovan AB 11.00
11 Ambalekadoli AB 10. 6?
12 Mauritius AAA 10*67
13 Dwarf Qavendish AAA 10.67
1U Baaen Kuan an m 10.67
15 Pooclia Kunnan AB 10*33
16 KUtman AB 10.00
17 Eobusfea AAA 10*00
18 Peyen ABB 9*67
19 AB 8.67
20 Makkskuiinan AB 8-33
21 Kanohikela ABB 8.33
22 Khrinkadeii MB 8.00
23 Vaaasicfcoli AAA 6-GO
2̂ Gras lilchel AAA 8.00
25 Brmabenian ABB 7.67
26 H-135 AAB 7.33

WM

(Contd.)
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Sable 12. (Contd.)

61.
Ho. ■ Hen® o f th© variety Genomic

group
Mean
value

2? Pa&ia dilngan AAB 7*33
28 GhakKarakadaLi AB 7.33
29 Cheenabal® —ai 7.33
30 Bugnsn 7*33
31 Pociianaadan AAB 7.33
32 lady's finger AAB 7.33
33 Suwandel AAB 7.33
3̂ Manoranjittai MA 7.00
35 f-femafi AAB 7.00
36 Venn an MB 7.00
37 Hendxavaiman A A B 7.00
38 Vlrupafcshi MB 7.00
39 Valiya Kurnian A3 7.00
i+0 Kendra Hannon AB 7.00
M Sirunalai AAB 6.33
**2 Dak shin sagas* a b b 6*33
**3 lii&entimrafcby Kendras MB 5-67
M v Chong anas sery Hendran AAB 5.00
h3 Pi.song l i l in A A 5.00
1*6 Kendras AAB * . 6 7
b? HBjBarai AA *.00
h e PadoliQoonglL AAB 3.33

General seas i 8.65 
C.D. $ 1.209
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Table 13 , Banking of the v a r ie t ie s  f o r  number o f 
f in g e r s  per hand

£U
Ho* Kama of the variety Genomic

group
Moan
Value

1 IJallache&Isarakeli MA 25*33
2 Kosthabontha ABB 23*83
3 ifcfcta poovan AAB 23.00
h Peysn ABB 21*67
5 Ghek&ara&adali m 19.00
6 UJali poovan AB 18.67
7 Pisang auak ABB 18.67
8 Pey Kuanan ABB 18.33
9 Palayaakodaa MB 18* GO

10 Mauritius AM 17.67
11 Adafc&a Kuna on AB 17.67
12 Vssaanakeli AAA 17.33
13 Hendra Ktsnaaa m 17.33
1U- Kapoolc ABB 17.33
15 Karpooravalli ABB 17.00
16 Poocha Kunaan AB 16.33
17 Paehanaadaa AAB 16.00
18 Key poovan AB 15.33
19 Gros Michel MA 15*33
20 Vaaaan AAB 15*33
21 tadravannan AAB 15.00
22 Shaen ESunnan AB 15.00
23 Pacha chingan AAB 15.00
2b Aobalakadali AB th.33
25 Sums an AB 1^.33
26 Slrainalai AAB 1^.33

(Contd.)



Sable 13* (Cootd.)

SI,
No, Bame of trie variety Genomic

group
fean
Value

27 Lady’ s finger MB 1b. 33
28 Glisenabolo fOCP 1b,33
29 Pisans l l l in AA 1b, 00
30 AGukkan AB lb»Q0
31 Virupakshl AAB lb ,0G
32 Bugnan tb .00
33 Bnnabenisn ABB 1b , 00
3b Bobusta AAA 13*33
35 Duarf Cavendish AAA 13*33
36 Val;2yakunnan AB 13*33
37 Eanchlkela ABB 13*33
38 J4anoranJlthai3 AAA 13.00
39 H-135 AAB 13,00
bo Mannon AAB 13,00
bl Sav;a»del AAB 13*00
b2 ' Lakshinsagar ABB 12,67
b3 Karis&adall AAB 12.67
bb Pedal linoongil AAB 10,33
b5 Nendran AAB ' 10.33
b6 Changaaasssry Nendran AAB 10,00
b? Mulonthuruthy Nendran AAB 10,00
b8 IJaiaarat AA 10,00

Genera! maan e 15*35 
C.B. s 2,b8l
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The table  presented above shows th a t the 

os an value f o r  the ch aracter ranged from £5*33 to  

10*00 with a  general moan o f 15*35* Too h ig h e st number 

of fin g ero  per hand was observed in the v a r ie ty  

lia llaclia lik arslQ li having AM genome and the low est 

number in  Hamarai (AA)* Taere was s ig n if ic a n t  d ifferen ce  

among v a r ie t ie s  f o r  t h is  character (Appendix-1 )*

Phenotypic, genotypic and environmental 

varian ces fo r  th is  character among th e  v a r ie t ie s  were 

found to  be 10*76, 8*61 and 2*15 r e s p e c tiv e ly  (Table 2 1). 

Phenotypic and genotypic c o e ff ic ie n ts  o f va ria tio n  

wore 21 ,<&■ per cent and 19*36 per cen t (Table 22) 

with high h e r ! t a b i l i t y  o f 80 per cen t and expected 

g en o tic  gain o f 35.2*+ per cant r e s p e c tiv e ly  (Table £3)*

Length of individual finger (in cm)

Keen, values fo r  length o f in d iv id u a l f in g e r  

among the *+8 v a r ie t ie s  studied are presented in  Table 1U*

(TABUS 1b)
Among the v a r ie t ie s  studied tho values ranged 

from 7*9 cm in  Hasorai (AA) to  £2*5 cm in l-iulaiithmutiiy 
Ifendran having AAB genomic co n stitu tio n  with a  general 

mean o f 1k .62 cm (Table 1*+)* The a n a ly sis  o f  variance
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Table 1*>. Ranking of the V arieties for length of 
individual finger (in cm)

IP** UaEB of the variety Genoniic MeanHo. ^  ^ group value

1 M&antlmruthy Kend ran AAB 22.50
2 Vamnekell AM 21*90
3 Uondran AAB 21*67
k KancliUsola ABB 21.67
5 Bugnan mm 21*33
6 M&ixitius AAA 21.00
7 Robusta AAA 20.93
8 Ghenganassery Ksndran AAB 20.80

9 Dak shin sag ar ABB 20.33
10 I&arf Cavendish AAA 19.67

11 Padalisoongil AAB 18.60
12 Buwendel AAB 17*53
13 Karlcisadall AAB 16.73
1*> ICunnan m 15*90
15 Piaang IH in AA 15*00
16 li'endravannan AAB
17 Gros Michel AAA 1*t>33
18 Kapook ABB 1^.23
19 Aiufckan AB 1*+.20
20 1M 35 AAB 13.67
21 Ennabonion ABB 13*53
22 Pisans auok ABB 13*^3
23 Hey poovan AB 13*23
2*f Pacha chingan AAB 13.17
25 Valiyaisimnon AB 13.17
26 Hannah AAB 13.10

(C on td .)
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Table (C onto.)

SI*
Ko. Hqekj o f the v a r ie ty Genomic

group
Kean
Value

27 Chskkor ak a d a li AB 13.07
28 Pey Kunnen A33 13.07
29 IJc&laQhaldcaraJseli AAA 13*00
30 Koothabontha ABB 12.93
31 Lady’ s f in g e r AAB 12.^3
32 Pc.eha.naa dan AAB 12.33
33 Karpooravnlli ABB 12.20
3̂ Bendra Kannon AB 12.20
35 Adakka Ktmnan A3 12.10
36 Peyan ABB 12.06
37 Thaen Kunrsan AS 12.03
38 Virupokshl AAB 12.00
39 Cheenabale — 11.60
1*0 Palayankodan MB 11.37

Ambalaliadall AB 11*33
^2 Poocha Kuan an AB 11.20
^3 K ^ o ra n ji thorn AAA 11.17
M* Vairnan AAB 11.07
**■5 Siruisalai AAB 10.83

Sl^oli poovon AB 10.50
>*7 Hofcta poovan AAB 9.33
if8 HcEtarai AA 7.90

General neons 1*u62 
C.D* s 2.522
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showed sign ifican t difference batween v arieties  

fo r  length of in dividual finger (Appendix-1)«

M&ior part of the to ta l varianceof th is  

character was found to be environaental (Vp a IC **.^ ,

Vg = 8 .6 2 , Ve » 9 8 .3 2 ) (Table 21) indicating the 

high environmental influence. Rienotypic, genotypic 

said environaental co efficien ts of variation also 

confirmed the above fa c t  (PGV *  66.98$, GCV a 19.20$, 

EGV a 6b. 18^) (Table 22). Because of the high environ­

mental influence, h e r !ta b ility  and expected genetic 

gain were low (8.22$ end 11.83$) (Table 2 3 ).

Girth of individual fin aer (in era)

Data pertaining to  tho mean values of tho 

above character are given in  Table 15*

(Table 15)

Maximum g irth  of finger (15*^ cm) was recorded 

by Dafcshinsagar and the minimum by Nasarai (7*9 cm) 

with a general 235an of 10.79 cm, Tho v s r le ts l 

differences were sig n ifican t fo r  g irth  of Individual 

f in g e r  (appendix-1 ) .
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Table 15# Hanking of the varieties fo r  girth of 
individual finger (in em)

S3.,
Ho, XIam© o f the variety Gonosilc

group
Ifean
Value

1 Dakshinsagar ABB 15*^0
2 Kanchikela ABB 1^*93
3 Dugnan 40 *» 1^.17
h Eendran AAB 12*70
5 &&e!ithuxuthy Jfendran AAB 12*60
6 Kobusta AAA 12.H0
7 H ollach aiikar ah e ll AAA 11.87
8 Chengasaasery Kendrar* AAB 11.83
9 PodalisaoongH AAB 11.80

10 Karpooravalli ABB 11.70
11 Pclayanhadan AAB 11.63
12 Vallya Ssnnan AB 11*50
13 Suwandel AAB 11.^3
1*4- Vasanakoli M A 11*31
15 l-huritius AM 11.07
16 Poocha Eunnaza AB 11.07
17 Kapook ABB 11.07
18 Motta poovon AAB 11.03
19 Eunnan AD 11*00
20 Koothaboatha ABB 10*97
21 Vlrupakshi MB 10.83
22 Gros Michel MA 10*83
23 tadravannan MB 10.77
A Plsang awaii AB3 10.73
25 Ati&kan ' A3 10.67
26 Dwarf Cavendish AM 10.67

(Gontd.)
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Sable 15* (Contd.)

s i.
No. Name o f the v a r ie ty Genomic

group
Mean
value

27 Lady's f in g e r M 3 10.1*7
28 GhokkarakGdaXl AB 10.1*3
29 Ney poovan AB 10.1*3
30 H-135 AAB 10*30
31 Peyoxi ABB 10.10
32 Ersnabenlan A3S 10.06
33 Vannan AAB 10.00

Karlrko.dali AAB 10.00
35 N^oli poovan AB 10.00
36 Pey Kunnon ABB 9.83
37 Hertdra Human AB 9*77
30 Amb&LokadalA AB 9.67
39 Pacha chin gas AAB 9*57
h o Mann an AAB 9.57
M Gheenabale «*** 9.53
1*2 Manoi’anjithanj AAA 9.1*7
1*3 PachejiEadsn AAB 9.33
1*1*. Adakka Kunnan AB 9.00
1*5 Sirm aalal M3 8.93
h 6 2haen I-Curman AB 8.87
h y Pisong l i l i n AA 8.83

Remarai AA 7.90

General mean: 10+79
C.S>. 8 1+31̂
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Genetic component of to ta l variance fo r  tho 

character m e high (Vp = 2.69* Vg = 1*97* Ve is 0*63) 

(Table 21) with high h erita b ility  of 75*72 per cent* 

The expected genetic advance as percentage of man 

was 23*35 per cent (Table 23)* She phenotypic and 

genotypic co effic ien ts  of variation wore found to be 

1^*95 and 13*01 P®r cent respectively (Table 22)*

Weight o f in d iv id u al f in g e r  (in  n )

The ciean values fo r  weight of individual 

finger in respect of the v arieties studied are 

furnished in Table 16*

(TABLE 16)

The mean weight of individual finger ranged 

from 18*17 s in Jfauoaral to 187*57 S in Cakahinsagar 

wi'kh a general moan of 79*52 g (Table 16)* Prom the 

analysis of variance table given in  APPendlx-1* i t  

can be seen that there was sig n ifican t difference 

among the v arieties fo r  weight of individual finger*

Phenotypic and' genotypic variances were very 

high with a high h e r ita b ility  end genetic gain*

<Vp = 1652*35, VS = 1^30*62, Vo = 221*73) (Table 21).
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Sable 16. Hacking of to© varieties fop weight of individual finger (in g)

s i ,
Ho. Hams o f  the v a r ie ty GenoaiG

group
Meeh
vgI uq

1 DakshinsaBor ABB 187.57
2 Kknchikela ABB 163,67
3 Bobusta AAA 160.^2
b Bugnan — 155.67
5 MHantbtmithy Hendren AAB 1^5.33
6 Ghsnganassery Hen dr an AAB 139.66
7 Padaliinoonsll AAB 126.33
8 Hendrsn AAB 123*27
9 E auritiu s MA 122.67

10 Dwarf Cavendish MA 121.10
11 Vamanakeli AM 11^.33
12 K ariBkadall MB 102,*f3
13 Gros Men e l AM 92.73
lb Suwandel AAB 91.33
15 HaHaGftekkarakeiLi AM 87,60
16 V o liya  Kunn&n AB S5.b2
17 pQlByankodan MB 77.67
18 Ifendravannan AAB 77.60
19 Adnkhon AB 72.1*7
20 I&mnan AB 72.18
21 Kosthabontha APB 71.80
22 Pisang awak ABB 71.07
23 Kepoofc ABB 69*20
£b H-135 AAB 67.70
25 Peyan ABB 66.bo
26 Karpoorevalli ABB 65.53

(Contd. )
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Sahle 16* (CoDtd.3

SX,
Ko* ' Hesse of the variety Gcnoalo

group
Mean
value

27 Hannon MB 63*13
28 Ermahenian ABB 63*03
29 Pacha chlngan AAB 62*20
30 Vlrupakshi AAB 59*27
31 GhaJ&arak&dall AB 59*13
32 fcbfcta pooysTi AAB 57*5 0
33 S©y pooven AB 56*03
3fc- Pi song X ilin AA 56*67
35 Pay Kuras an ABB 56*03
36 Sheen Kujonan A3 53*00
37 Poocha Eunnen A3 52.27
38 Fonnen AAB 50*50
39 U^ali poovan AB ^8.67
ij-0 r-fsporanjithaa AAA **6.63
M Asbelakadali AB ■̂6*36
^2 Kendra Ktmn@n AB **5*27
^ 3 Lady’ s f in g e r AAB V ^,87

Chsenahale *.* **3-27
**5 Paehasaadan AAB 39*06

S iru ssalai MB 36.77
**7 Adakka Kunnsn AB 27*00
^8 Hamral AA 18.17

GsparaX mem s 79*52 
G*D. i 21.766
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A^ons tii© 18 characters studied* the highest 

genetic gain was for weight of individual finger*

(H a 86*58$, GO w 91 *17$) (to 1© 23)* t o  character 
showed high phenotypic and genotypic coefficients 
of variation also* (PCV » 51.95$ and GGV * **8*$$) 
(Table 22)* to  high heritability and genetic gain 
along with high coefficients of variation shoved 
that selection for this character could be highly 
effective*

ffotn j jnmaber o f f in g e r s  per bunch

Mean values of nuaber of fingers per bunch 

arc presented in  Table 17*

(TABLE 17)

Asong the hS v arie ties  studied to ta l number 

of fingers in  a bunch ranged from 29*33 in Padall- 

moongil (AAB) to  22^*33 in Kosthabontha (ABB) with a 

general mean of 123*16. t o  v arie ties  shoved sign i­

f ic a n t  difference with reference to th is  character 

(Appendlx-1)* Gut of the to ta l phenotypic variance 

of 276^*63* 2591*23 uaa genotypic and 17^*^0 environ* 

cental (Table 21).



87

Table 17. Eanking of the varieties fo r  tota l nuaber 
of fingers per bunch

61.
Ho. Hass o f the variety Genozaic

group
He an 
value

1 Kosthabontha ABB 22fc.33
2 Pisans awak AB3 22h,QQ
3 Ilallachakkarakeli AAA 215.33
i* IJ^ali poovan AB 206.67
5 Mofeta poovan MB 2^.67
6 Peyan ABB 198.33
? Kapook ABB 196.67
8 Pey Kunnsn ABB 191*00
9 Karpooravnlll ABi) 190.00

10 PaXaysnkodan AAB 188.67
11 Adekka ISunnan AB 177.67
12 Hey Poovan AB 169*33
13 AJ3balal:adali AB 155*67
1^ Thacn Kumiaa AB 152.00
15 Pooeha Eunnaii -AB 150.67
16 Mauritius AAA 1^9*00
17 Kuncan AB 1i*7.67
18 Chskkarakadali AB 133.00
19 Dwarf Cavendish AAA 128*67
£0 Robusta MA 128*33
£1 Adukkan AB 119.67
22 Paohanaadan MB 11^.30
23 Vasanakeli AAA 112.00
2W Kanchikela ABB 108.33
25 Groo Michel MA 106.67
26 Ifondra Kuxman AB 103.00

(Contd.)
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Table 17* (Contd*)

SI.
Ho* Home of the variety Gencsnio

group
I‘l3an
value

27 Ennabenion abb 100*67
28 Karinkadali MB 100.00
29 Bugnan — 99*00
30 Lady's finger MB 98*33
31 GhesaabaL© «•*» 97.67
32 Pacha chlngon MB 97.00
33 Venn an AAB 91*67
3k Suvjandel AAB 91. 00
35 Vallya Kunnon AB 90. 6?
36 Hendravannan AAB 89.00
37 H-135 AAB 88.33
38 Hannon AAB 87.00
39 Virupoisshl MB ■ 82.67
Uo Bakehinsagar ABB 77.67
1*1 Slrumalol AAB 7k*33
k2 Pisong 111In AA 68.00
k3 Hanoran îtham JUUl 67.87
hh Mulsnthiiruthy Ifendran AAS 55.67
h$ ftendran AAB k6.67
US Ciiangarjassery Itendren AAB k^.oo
k7 Kataaral AA 38.67
**■8 PadaXimoongll AAB 29.33

General aoan % 123*16
CJ>, S 20*31^



89

Among the 13 characters studied, the 

maximum hsritablllty was shorn by total number of 

fingers per bunch (93*69$). fhe expected genetic 

gain was also high for this character (82*b-1$) .

(Table 23) with high phenotypic end genotypic coeffi­

cients of variation (PCV « *4-3.37$, GOV a Vf.98$t 

BCV ss 10.80$).

Bunch length (In cm)

Ka&n values for length of the bunch in 

respect of b-8 varieties studied are presented in 

Table 18.
{T&am 18)

Among the varieties studied the values ranged 

from 66.67 css in Heypooven having AB genome to 13,£7 cm 

in the void diploid Ifsmarai with a general moan of 

*4-8.05 cm. There was significant difference among 

varieties for bunch length (Appendix-1).

The genetic component of variation for this 
character was found to be high (Vp « 1$**86,
Vg a# 159*55, Ve a ££>.31) (Sable 21)* The heritability 
and expected genetic advance as percentage of mean 

were also high (H n 86.31$ and QG » *4-9*78$) (Tabl© 23)* 

She phenotypic and genotypic coefficients of variation
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2abl© 18. Banking o f  the va rie ties  fo r  bunch 
length (in cn)

f 0;  Itee of the variety "  vSSo

1 Key poovan AQ 66*67
2 Poyan ABB 66.67
3 K;Joli poovan AB 66*33
** Pisang awalc ABB 66.27

Pey Kunnon ABB 65.00
6 Rohuata AAA 6^*33-
7 Gros Michel AAA 62.67
8 IloXlaohakkarokeli AAA 62.33
9 Pooeha Kunnan AD 62*33

10 Kapook ABB 62.33
11 Kostiiabontha ADB 61.33
12 Mauritius AAA 59.67
13 Palayankodan AAB 59.67
1^ Kanchikela ABB 59.60
15 Bvarf Cavendish AAA 59.33
16 Motta poovan AAB 59.00
1? Karpooravalli abb 58*00
18 MenoranjithaD AAA 55.0.0
19 Asbalakadali ab 53.00
20 Chakkarakadali AB 51.27
21 Vanjanokeli AAA 51.00
22 Kariiskadali AAB V9.73
23 Suwcndel AAB **8.67
2** Bugnan — **8.33
25 Gheanabalo **8.1?
26 Ifesuian AAB **8.17

(Coatd.)
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Table 18. (Gontd.)

SI.
Ho. llm<3 o f the variety Genomic

group
Kean
value

27 iJenaravonnen, MS 1*6.60
28 Thaen arnnan A3 1*6.00
29 Bakshinsagar ABB 1*3.67
30 Ermobenlan ABB U3.67
31 PGCba chingan AA3 1*3.37
32 Lady's finger AAB 1*3.33
33 Kendra Kunnon A3 1*3.33

Vann £2i AAB 1*2.67
35 Adukkon A3 1*2.33
36 U»135 AAB 1*1.50
37 Vlrupakshl AAB 1*0.67
38 Adakka Kunnen AB 39.6?
39 Paehanaadan AAO 39.50
*+0 SiruaaXai AAB 37.67
in Milantlmruthy Ken dr an AAB 36.00
lf2 Valiya Kunnan A3 3**67
1̂ 3 Kunnon AB 32.67
idri r Kendren AAB 28,83
1*5 Pisong l i l in M 28.00
1*6 Ghonganassery Ilendren M3 27.67
b? Padalisoongil AAB 19.33
1*8 Uaoarai AA 13.57

General do an s 1*8.55 
C*D« a 7.557
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were 28*20 and 26,20 per cent respectively.

Bunch weight (in ha)

She mean values of bunch weight in respect 
o f -̂8 varieties ore presented in fable 19*

(SABLE 19)

'f’he results pro sen to din the above table 
revealed that the ffiean weight of bunch among th© bG 
banana varieties ranged from 0,93 kg to 19*33 kg,
She highest mean weight (19*33 kg) was recorded by 
three varieties v is ., Robust?, and Mauritius belonging 
to AM genomics group and KancMkela o f the AB3 genorsic 
group, tfsraarai g wild diploid variety with M  genome 
showed th© lowest mean value (0,93 kg) for bunch 
weight with a general mean of 10.3? kg, Hi© analysis 
of variance revealed significant difference among the 
varieties for bunch weight (Appendis»1).

She estimated phenotypic variance (Vp) fo r  
this character was 23.76 and the same could be divided 
Into genotypic variance (Vg) and environmental 
variance (Ye ) as 20.7 and 3*06 respectively Indicating 
the relatively  high influence o f genotype cg tills 
character (Sable 21). She high phenotypic and genotypic



Table 19, Bonking o f tbs varieties fo r  bunch weight (In kg)

SI.
Ho, Hsiae of the variety Genomic

group
f&sn
value

1 Xiobuota AAA 19.33
2 Mauritius AAA 19.33
3 Kanehikela ABB 19.33
h Dugnon 18,^0
5 Kapock ABB 17.^3
6 Nallachalik r dk e ll AAA 17.33
7 Kosthabcntha A33 17.17
8 Pisang awak ABB 16,50
9 Peyan ABB 16.33

10 Dwarf Cavendish AAA 16,17
11 Palayankodan AA3 15.17
12 Karpooravalli ABB 15.06
13 Pey Kunnan ADD 13.83
1*+ Bokshlnoagar ABB 13.67
15 Vamalelaeli AAA 13.17
16 Gros Michel AAA 13.00
17 ISotta poovan AAB 12.33
18 Kunnan m 11.17
19 Heypoovan AB 10.17
20 U ja ll  poovan AB 10.10
21 KariEfcadali AAB 10.00
22 Auukkan AD 9.6?
23 Chctkkarakadoli AB 9.60
2h SuwQndel AA3 9.33
25 Kulanthuruthy Hendren AAB 9.17
26 Poocha Kunnan ab 8.60

(Contd.)
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Table 19 (Contd.)

81.
no. Hams o f the variety Ooncciic

group
Mean
value

2? Thaen Eunnen A3 3*53
28 Wen dr an AAB 8.33
29 Valiya Hunnan AI3 8.33
30 Arabalekadali A3 8,oa
31 Nendravannan AAB 7.5 7
32 H-135 AAB 7.33
33 Manor an 5 Itban M A 7.10
> Ennabsnlan ABB 7.00
35 P&cha chingan AAB 6.83
36 Kendra Kuiman AB 6.73
37 Mann an AAB 6.6?
38 Adaklea Kunnan Ali 6*27
39 Cbanganassery Kenfiran AAB 6.17
UO Vlrupakshl AAB 5*83

Padallnoonsil AAB 5*67
^2 Vannan AAB 5.67
^3 CheerjabaLe 5.13
tjifr Pacbanaadon AAB 5.07
U-5 Lady1 s finger AAB l>*93
he SiruaaXal AAB ** *5o
h? Pisang lilim M *+.00
hQ Ha&aral AA Q.53

General asean 3 10*37
C.D. 3 2.588



coefficien ts o f variation (PGV = ^8. 38# and QCV » 
**5.17$) presented In Table 22 also confirmed the 
above fa ct. Herifcability and expected genetic advance 
as percentage of mean wore also very high (H n 87.1**$,
GG =s (Table 23).

While each of the tables from 2 to 19 gives 
Information only about on© single character in respect 
o f e l l  the varieties, information ca a ll the 18 

characters in respect of a ll the *+8 varieties repre­
senting the tvo extremes of yield potential is  furnished 
in Table 20.

(TABIE 20)

The results presented in the above table 
indloatcd that the material selected fo r  present study 
were highly variable.

Correlation between yield and selected yield components

The genotypic and phenotypic correlation 
coefficien ts between yield and 17 other characters vero 
estimated. The data are presented in Table 21*.

(TABUS 2**)

Bo suits presented in Table £U showed that a ll 
the charactora except length of Individual finger,



SI.
So.

1
2

3
b
5
6
7
8
9

10
11
12
13
1*f
15
16
1?
18

Table 20 . Ec-nge* mean and standard error of man fo r  the differen t characters

Characters
Eango

From To
Mean Standard

error

Height of psQUdostem at shooting time (in  ca) 137.50 1*21.83 306.98 10.1*26
Girth at the base of psoudootea at shooting 27.33 88.00 66.19 2.218
time (in cm)
Humber o f leaves per plant at shooting time 9.6? 20.67 15.92 0.800
Total number of leaves per plant 20.00 1*0.33 31-82 1.005
Leaf area (in  m2) 0.30 2.02 1.17 0.082
Length of petiole (in cm) 18.50 76.87 50.90 3.002
Width of petiole canal (in  cm) 1.00 5.00 2. 71* 0.096
Phylacron (in days) 6.1*1 9.19 7.75 0.21*3
Length o f pedicel (in  cm) Ub? 5.80 3-51 0.196
Duration o f the crop (in days) 317.33 38^.00 371 .L6 2.322
Humber o f hands per bunch 3.33 1l*.33 8.65 0.1*3?*
Humber o f fingers per hand 10.00 25.33 15.35 0.801*
Length o f individual finger (in cm) 7.90 22.50 1**.62 0.898
Girth of individual finger (in cm) 7.90 15*1*0 10.79 0.1*73
Weight o f individual fin ger (In g) 18.17 187.57 79.52 7.828
Total number of fingers per bunch 29.33 221* .33 123*16 7.300
Bunch length (in cm) 13*57 66.67 1*8.55 2.718
Bunch velght (in kg) 0.53 19.33 10.37 0.921*



Table 21* Phenotypic, genotypic and environmental variances fo r  the d ifferen t characters

0-5 Phenotypic Genotypic Environmental
wr* Characters variance variance variance

Vp Vg Ve

1 Haight o f pseudostem at shooting time (in cm) M $*.22 351*7.̂ 8 636.73
2 Girth at the base of pseudosten at 

shooting time (In cm)
99.27 81.16 18.11

3 Humber of loaves par plant at fo o t in g  time 6.£*i *i,88 1.96
*i Total number o f leaves per plant 1*i . q8 11.03 3.05
5 Leaf area (in n2 ) 0.09 0.07 0.03
6 Length o f petiole (In cm) 173.93 115.99 57.99
7 VJldth of petiole canal (in cm) 1.26 1.19 0.07
8 Fnylacron (in  days) 0.53 0.35 0.18
9 Length of pedicel (in  cm) 0.73 0.60 0.12

10 Duration o f the crop (in  days) 301.^1 262.81 38.60
11 Humber o f hinds per bunch 7.78 7.1*i 0. 6*1
12 Humber of fingers per hand 10.76 8.61 2.15
13 Length o f Individual finger (in  cm) 1Ck.£f 8.62 96.32
1*i Girth of individual finger (in  cm) 2.60 1.97 0.63
15 Weight o f Individual finger (in  g) 1652.35 1*i30 • 62 221.73
16 Total number o f fingers per bunch 2765*63 2591.23 1?*f.*K>
17 Bunch length (in cm) 10i *86 159.55 25.31
18 Bunch weight (in  lsg) 23.76 20,71 3.06



Table 22. Phenotypic, genotypic and environmental co effic ien ts o f variation fo r  the
d ifferen t characters

>1 .110,• Characters PCV GCV ECV

1 Height of pseudostem at shooting time (in cm) 21.00 19.3k 8.19
2 Girth at the base o f pseudostem at shooting 

time (in cm)
15*07 13.63 6.¥i-

3 Humber o f leaves per plant at shooting time 16.39 13*85 8.79
it- Total number of leaves per plant 11 .66 10.32 5 M
5 Leaf area (in m2) 25-51 21.71 13.39
6 Length of petiole (in cm) 25*70 20.99 lk .8k
7 Width of petiole canal (in cm) b 1.95 ko.76 9.89
8 Phylacron (in days) 9 M 7.65 5A7
9 Length of pedicel (in cm) 2k A 6 22.29 10.06

10 Duration o f the crop (in days) L-.67 k .36 1.67
11 Humber o f hands per bunch 32.5k 31*18 9*35
12 Humber of fingers per hand 21*6k 19.36 9.68
13 Length of individual finger (in cm) 66.98 19.20 6^.18
1k Girth of individual finger (in cm) lk.?5 13.01 7.37
15 Weight of individual finger (in g) 51-95 k8.3k 19.03
16 Total number of fingers per bunch bZ-37 V l.98 10. 80.
17 Bunch length (in cm) 2e.20 26.20 10.U1*.
18 Bunch weight (in kg) U-8.38 k^.17 17.35



F lg .l Phenotypic and genotypic coefficien ts o f variation

1 Height of pseudostem a t shooting time (in  ca)

2 Girth a t the base of pseudostem a t  shooting 
time (In cm)

3 Nunber of leaves per plant a t  shooting time

1* Total number of leaves per plant

5 Leaf area (in b 2 )

6 Length of p etio le  (in  cm)

? Width of potlole Canal (in  cm)

8 Phylacron (in  days)

9 Length of pedicel (in cm)

10 Duration o f the crop (in days)

11 Lumber of hanfts per hunch

12 Number of fingers per hand

13 Length of individual finger (in  cm)

1** Girth of individual finger (in cm)

15 Weight of individual finger (in g)
16 Total number of fingers per bunch

17 Bunch length (in  cm)
18 Bunch veighfc (in kg)



P H E N O T Y P IC  A N D  G E N O T Y P IC  COEFFICIENTS O P  V A R IA TIO N .

, . Phendtypic coefficient of variation.
. 1111 Genotypic coefficient of variation.



Table 23* H e rita b ility , expected genetic advene© and genetic gain fo r  the d ifferen t
characters

SI.Ho. Characters
Expected
genetic
advance

Expected
genetic
gain

1 Haight o f pseudastern at shooting time 
(in eza)

$+.78 112.97 36.80
2 Girth at the' base o f  pseudasfccm at shooting 

time (in cm).
81.76 16.79 25.37

3 Number of leaves per plant at shooting tins 71.33 3.85 £+.18
if Total number of leaves per plant 78.33 6.06 19.0**
5 Leaf area (in m2) 72.V* o.**5 38.**6
6 Length o f petiole (in  cm) 66.67 18.12 35.60
7 Width, o f petiole canal (in cm) 91 .V* 2.19 79.93
8 Jfcylacron (in  days) 66.15 1.00 12.90
9 length of pedicel (in cm) 83.09 1A5 **1.60

10 Duration o f the crop (in days) 87.19 31.19 8.**G
11 Humber o f hands par bunch 91.75 5.27 60.92
12 Humber of fingers per hand 80.00 5. Vi 35-£+
13 length o f individual finger (in cm) 8.22 1.73 11.83

Girth o f individual finger (in cm) 75.72 2.52 23.35
15 Height o f individual finger (in g) 86.58 72.50 91.17
16 Total number of fingers per bunch 93.6 9 101.50 82 .M
17 Bunch length (in cm) 86.31 £*.17 **9.78
18 Bunch weight (in kg) 8? . 1** 8.76 8**.**7

CO
.CD



Eig, 2 HSBITAGILIfX AMD GSIS2IC ADVABCJ3 AS PB'CBlifAGS OF M

1 Height of paeudostera at shooting tine (In cm)
2 Girth at the bass o f pseuclostoin at shooting 

tlso  (In cm)
3 Number of leaves per plant at shooting tine 
b Xotal nusber o f leaves per plant
5 Leaf area (In s^)
6 Length of petiole (in cn)
7 Width of petiole canal (in at))
8 Ehylacron (in cloys)
9 Length of pedicel (in an)

10 Duration o f the crop (in days)
11 Munbor of hands per bunds
12 Euraber of fingers per hand
13 Length o f individual finger (in cm)

Girth of individual finger (In cm)
15 Weight of individual finger (in g)
16 Soto! nuaber of fingers por bunch
17 Bunch length (in cn)
18 Bunch weight (in kg)
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F ig - 2 .  H E R 'T A B tU T y AN D  EXPECTED GENETIC ADVANCE A S  PERCENTAGE OF M EAN .

D^eribabitity.
Genetic advance as percentage of mean.



Sable Fnenotypie, genotypic and environments!! correlations between bunch weight
and the other characters

Sit
Bo.. Characters

Hienotypic
correla­
tion

Genotypic
corre­
lation

En vlroniaen te l 
correlation

1 Height of pseudostem at shooting time (in  cm) 0. 222** 0,253** 0.032
2 Sixth at the base of pseudostem at fo o t in g  

time (in cm)
0.579** 0.610** 0A 18**

3 Eumbsr of leaves per plant at shooting time Q.366*® 0.^29** 0.1^3
** Eofcal number o f leaves per plant 0.502*® 0.587** 0.102
5 Leaf area (in ia )̂ 0. 51^** 0.611*®* 0.135
6 Length of petiole  (in  cm) -0.006 0,037 - 0.008
7 Width of petiole canal (In cm) 0.010 -0.022 0.358**
8 Fnylacron (in days) -0.27**-°* -0.292** - 0. 250*
9 length of pedicel (in cm) 0.275** 0.305* 0.105

10 Lunation of the crop (in  days) 0.229** 0,275** - 0.008
11 Humber of hands per bunch 0.(&G** 0.6*f$J** O.58I**
12 13 cab or of fingers per hand 0.^27** G.it6S*® 0.222**
13 Length o f individual finger (incm) 0,093 0.271** 0.059
11* Girth of individual finger (in cm) Q.56L** 0.597** O.Mfr
15 Weight of individual finger (in g) 0.522*® 0.716#*
16 Total number o f fingers per bunch 0.582** 0.588** 0.557**
17 Bunch length (in cm) O.OOS*8*1 0.713** 0»if79**

■«*

* Significant at 5 psr cent level
** Significant at 1 per cent level
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Correlation co effic ien ts  between height o f 
pseudostem a t  shooting time and bunch weight.
Correlation co effic ien ts  between g irth  a t the 
baao of pseudo at on a t shooting time end bunch 
Might*
Correlation co effic ien ts  between number of leaves 
per plant a t  shooting time and bunch weight.
Correlation co effic ien ts  between to ta l number of 
leaves per plant end bunch weight.
Correlation co effic ien ts  between le a f  area and 
bunch weight.
Correlation co effic ien ts  between phylacron and 
bunch weight.
Correlation co effic ien ts  between length of pedicel 
and bunch weight.

Correlation co effic ien ts  between duration of 
the crop and bunch weight.

Correlation co effic ien ts  between number of hands 
per bunch and bunch weight.

Correlation co effic ien ts  between number of 
fingers per hand and bunch weight.
Correlation co efficien ts between girth  of indivi­
dual finger and bunch weight.
Correlation co effic ien ts  between weight of 
individual finger and bunch weight.

Correlation co effic ien ts  between to ta l number of 
fingers per bunch and bunch weight

Correlation co effic ien ts  between bunch length 
and bunch weight.



Fig-3. C O R RELATIO N  COEFFICIEN TS BETWEEN YIELD AND THE COM PONENT CHARACTER'
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length of petiole and width of petiole canal 
revealed significant positive correlation with yield. 
However, phylaoron exhibited significant negative 
correlation with yield (rp a -0.27*+, rg a «0*292)
(i'able £W)*

Table 25 represents tile correlation coefficients 
among the eight selected characters®

(TA3IE 25)

d ll the selected characters, vis*, number of 
hands per bunch, girth of individual finger, girth 
at the base of pseudostcm, total number of leaves per 
plant, lea f area, bunch length, total number of 
fingers per bunch and weight of individual finger 
showed significant correlation with yield , the maximum 
correlation being shown by tho characters bunch length 
(rg ss 0*7271) rp a 0.7091) number of hands per bunch 
(rg ss 0*66^1, rp »  0*6601) and number of fingers per 
bunch (rg a G.592* rp 8 0.59&)*

Number of hands per bunch showed significant 
positive correlation with total number o f fingers per 
bunch (rg a 0.939s rp 3 0.919) bunch length (rg = 0.818 , 
rp = 780) and girth of tho plant (rg »  G.M>1, %p ?=0.399).



Correlation between number of hand per 
bunch and girth o f individual finger was negative 
but not significant (rg c - 0.021 and rp 3 -0*027 
respectively).

Girth of individual, finger had got a high 
correlation with weight o f individual finger 
(rg «  0.088, rp a 0*83*4-)* !&ie correlation of girth 
of individual fingor with girth at the base of 
pseudostom and total number of leaves per plant were 
significont only at phenotypic level (rp a 0*315 
and 0*303 respectively).

Girth at the base of psou&oafcem vos positively 
and significantly correlated with total number of 
loaves per plant (rg »  0.7*4-1, rp a 0.6MO, leaf area 
(rg s 0*887, rp 3 0, 683), bunch length (rp = 0.616, 
rg 3 0.673) and total number o f fingers por bunch 
(rg 3 0*5^8, rp a 0.531) both at genotypic and pheno­
typic levels*

Total number of loaves per plant had significant 
positive correlation with leaf area (rg a 0*755, 
rp s 0.599), bunch length (rg = 0.5*f7, rp 3 o.*+87) 
and total number o f fingers por bunch (rg = 0.381, 
rp 3 0.3^7) but tha correlation with weight of individual
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finger was significant only at phenotypic legel.

Leaf area was significantly correlated with 
bunch length (rg a 0*681, rp = 0*600), and total 
number o f fingers per bunch (rg a 0*631, rp = 0*522).

Bunch length showed significant correlation 
with total number of fingers per bunch (rg »  0.765, 
rp as 0*739) and total number of fingers par bunch 
showed a negative correlation with weight o f individual 
finger (rg a -0*282, rp = -G.23&).

Pathcoefficient analysis

3h order to find out the direct and indirect 
effects of selected yield components v i s . , number 
of hands per bunch, girth of individual!finger, girth 
at the base of pseudostem, total number of leaves per 
plant, loa f area, bunch length, total number o f 
fingers per bunch and weight of individual finger on 
yield per plant (weight of bunch), path coefficient 
analysis was done. Tho selection o f component traits 
fo r  this was based on the magnitude o f significant 
genotypic correlation coefficients*

2he genotypic Correlations on yield per 
plant o f  its  eight selected attributes were partitioned
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Into direct and Indirect contributions of the 
components. Estimates o f direct and indirect effects 
of selected characters on yield are presented in 
Table £6.

(TABLE 26)

The results revealed that weight of individual 
finger exerted the maximum direct e ffe ct (0.7268) 
followed by total number o f fingers per bunch (0.^051 ) 
(Table 26). Even though tho genotypic correlation 
coefficien t was highest for  length of the bunch, the 
maximum direct e ffe ct was shown by weight of individual 
finger* This can be due to the low indirect e ffect of 
other component characters through weight of individual 
finger* Mora over, though the direct e ffe ct of bisich 
length was 0.2305, its  indirect effects through total 
number o f fingers per bunch (0.3116) and number o f 
hands per bunch (0*1908) were relatively high# Humber 
o f hands per bunch and girth at the base o f pseudoatem 
also had positive direct effects on yield <0*2332 and 
0*0987)* Other component characters v ia ., girth o f 
individual finger, total number o f leaves per plant 
end la o f area were having negative direct effects 
(*■0.0289, ®Q.g£  ̂ end -G.0^59) but the values were very 
small.
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— •*, Patti coefficients.
1. Humber of band* per bunch-
2.Girth of. individual finger..
3. Girth at Hie base of p-seudoetem.
A. Total number of faave.fi.fer plant. 
9.Leaf  a re a .

r(ij)G*no+up(c correlation.
6. Sunch length.
7 . Tefal number offing*!® per bunch.
8. Weight of Individual finger.
Y . B unch w e ig h t.
X. Reel dual e ffect.
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©is In d ire ct in fluen ce o f  number o f  hands 

per bunch on y ie ld  through t o t a l  number o f f in g e rs  

per bunch was high (0,3802). T otal number o f  f in g e rs  

per bunch had high d ir e c t  e f f e c t  end a t  the same time 

the in d ir e c t  e f f e c t  o f  other ch aracters l i k e  bunch 

length and number o f hands per bunch through to ta l  

number o f  fin g e rs  per bunch %?ore a lso  h igh ,

D ire ct e f f e c t  o f  g ir th  o f in d iv id u a l f in g e r
i j

m s  n egative  and sm all (-0.0289) but i t s  contribution 

through m ig h t  of in d iv id u a l f in g e r  vras very high 

(0.6^52)* D ire ct e f f e c t  o f l e a f  area a lso  was negative 

(-Q.{&59) hut i t s  e f f e c t  through t o t a l  number of 

f in g e rs  per bunch, number o f  hands p er bunch and bunch 

len gth  uas high (0.255?* 0.1591 end 0.1569 r e s p e c tiv e ly ) .

She r e s u lts  a lso  in dicated  th a t the e ig h t 

caspenenfe characters alone and in combination co n tri­

buted 91.8  per cent o f the v a r ia b i l i t y  in  y ie ld  o f 

the p la n t, (B2 o 0 ,918).

Selection indoz

Three se le ctio n  in d ice s  *©re form ulated using 

d if fe r e n t  combinations o f ch aracters. In tho f i r s t  

case fo u r characters having high p o s it iv e  d ir e c t



e f f e c t s  on bunch weight v i s , ,  number o f hands por 

bunch, bunch le n g th , t o t a l  number of f in g e r s  per bunch 

and weight o f in d iv id u al f in g e r  were considered and 

the fo llo w in g  se le ctio n  index was obtained*

l x  = 0. 2̂ 6 + 0.077 x2 + 0.032 + 0.070 xjj.

where

■̂ 1 s= se le c tio n  indes^

*1 =3 number o f  hands per bunch

X 2 s bunch len gth

s 3 cs to ta l  number o f  f in g e rs  per bunch

13 w ig h t  o f  I11 d iv id u al f in g e r

S e lectio n  index including y ie ld  with the above 

fo u r characters a lso  was obtained as given below.

I2 ** 0.905 x.g ■* 0.062 Xg + 0.002 X3

-0.003 \  -  0.003

whore

*2 *¥* s e le c tio n  IndeXp

*1 SB bunch weight

*2 - number o f  hands per bunch

*3 IS bunch len gth

* k £3 t o t a l  number o f f in g e rs  p er bunch

1 5
* 2 weight o f  in d iv id u a l f in g e r
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In the third case,all, the ulna characters 
considered fo r  path coefficient anelysia VTQre taken 
into account and the following selection index was 
arrived at*

I 3  s 0 * 9 2 2  x 1 + 0 ,0 3 2  z 2 -  0 ,G%9 2 3  -  0*027 3%

+ 0*05% 2tcj + 0*23t 2^ ~ 0,002 Xtj
-  0,0021 Xg -  0*003 X9

whore

J3 S3 selection index^

*1 S3 bunel\ weight

x2 a number of hands por bunch

S3 S3 girth of individual finger
S3 girth at the base o f pseudostem

*5 total number o f leaves per plant

x6 fli lea f area
Xy S3 bunch length
X8 C total number o f fingers per bunch

a weight o f individual finger

When the characters v is ., xmabar o f hands per 
bunch, bunch length, total nuhber of fingers per bunch 
and weight of individual finger atone were considered 
tho efficiency o f the index coopered to direct selection
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was 0*998. When yield was also Included with this 
set of characters the efficiency was 1.062, When 
a ll  the nine characters viz** bunch weight, girth of 
individual finger, girth at the base of pseudoetom, 
total number of leaves per plant, lea f area, bunch 
length, total number of fingers per bunch end weight 
of individual fingers were considered, the efficiency 
was 1*063* These results indicate that selection through 
discriminant function is  superior to direct selection 
when yield also Is included In the component characters*
I t  cen be seen that the selection through discriminant 
function 'considering the characters v iz .,  hands par 
bunch, bunch length, total number of fingers per bunch, 
weight o f individual finger and bunch weight is  6,2 

per cent more effective than direct selection, while 
selection including a ll the nine characters showed only 
6*3 per cent sore effectiveness* Selection through 
diacriEinant function considering only the four characters 
which had high direct e ffect on yield , was inferior to 
direct sdectlcai* From the above results I t  con b© seen 
that index 2 is  the most suitable one.

Constellation o f U8 banana varieties through aetroglyphs.

The ^8 genotypes wore pictorally represented 
through metroglyphs (vldo Flg*9).



5 COHS3ELLATI0U OF 58 SAHARA GE1I03OT33 BASED OH XIELD 
ADD US C0HP0HEHT3 THROUGH £BTROG2j3ft?HS
Rune of variety GsnonrLc erouo

1 Ambdakodali AB
2 Ghokkara Kodali AB
3 Karim Kadali AAB
5 Pacha Ohlngan AAB
5 Naaaral AA
6 Fioang l i l in AA
7 Adukkon . A3
8 Bey Poovan AB
9 HJali Poovan AB

10 Kunnan AB
11 Vamanakeli AAA
12 Robusta AAA
t? DxMrfisCavtnsxiah Mauritius AM
15 Dwarf Cavendish AAA
15 N o il  och *kk orak o i l AM
16 Gros Michel AAA

Kanorunjithara AAA
18 H-135 AAB
19 PadaliiDOongil AAB
20 Palayankodan AAB
21 Sfennan AAB
22 Vaxuan AAB
23 Itondra Vannan AAB
25 Pachanaadan AAB
25 Siruaalai MB
26 Virupak&hl AAB
27 Mottapoovan AAB
28 Suvandel AAB
29 Lndy*s finger AAB
30 Adakka Kunnan AB
31 poocha Kunnan AB
32 Valiyckunnan . m
33 Ilon&rakunnan AB
3* Shaeckunnan AB
35 Hendran AAB
36 EUlcnthuruthy Hendron AAB
37 Ghcnganessery Honor on AAB
38 Dak shin SagsT ABB
3 9 Cheonabale ■—
5 0 Bugnsn mm*
51 Kanehlkela ABB
5 2 Peykuxman ABB

Pisang awak ABB
5 5 Peyan ABB
b5 KorpoorcvalXl ABB
5 6 Enna benian ABB
K Knpodk ABB
5 8 Kosthabontiia ABB
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Results of observations on eighteen occnonrlc 
characters recorded from a ll  the plants belonging to 
U-3 banana varieties have been analysed and presented 
in the previous chapter. It now remains to discuss 
the results as a whole so as to draw reliable and valid 
conclusions),

Ihe very objective o f any breeding programme 
is  to develop crop varieties through genetic upgrading 
of the same, this is  generally clone by following 
different path ways which, however, are expected to 
give tl̂ e same end result, Ihe crop varieties thus 
evolved are expected to have a superior genetic make up 
within a morphological frame work to at w ill result in 
a better and an e ffic ien t absorption of plant food 
ingredients from the so il and also in the harvest of 
solar energy resulting In better and e fficien t 
conversion o f toe above factors into final yield.

As a prerequisite to any breeding programme, 
a knowledge about the extent of variability present 
in the geraplasm of the crop concerned is  very vital 
fo r  the breeder. Informations on heritability and
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estimates of genetic advance that could be obtained
in the next cycle o f selection are also lap or t  oh t  to 
the breeder in deciding the appropriate method o f
breeding* A knowledge on the degree of association 
among different quantitative traits would help the 
breeder to pin point a character or characters whose 
selection would automatically bring about an overall 
progress of such other characters which are positively 
related with yield and would also result in the 
elimination o f such others which are negatively asso­
ciated with yield* Hence a thorough understanding of 
the genetic diversity in the crop is  a nnot for  the 
breeder. Ihe investigations reported herein, essentially 
deal with obtaining the relevant genetic informations 
as a pre-requisite to any breeding programme in a 
number o f selected banana varieties which ore adapted 
fo r  vegetative propogation*

Banana, essentially a fru it crop o f the 
tropics, belongs to the genus Musa in the family 
Musaceae which is  a member o f the order Scitarcinsao,
I t  is  mainly cultivated fo r  its  edible fruit* Host o f 
the cultivated types ore triploids and diploids. A 
great majority o f edible bananas are believed to have
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their origin In only tvo wild species Ifoaa acuminata 
and Musa baiblsiena. according to Kurz (1865)*
ChecsDen (19^8)* Simmonds (1962). Because of Its  adapta­
b il ity  fo r  vegetative propagation, multiplication and 
maintenance o f purity o f  a superior genotype arc easy 
fo r  the breeder with reference to this crop#

The forty eight banana varieties included 
In the present investigation were found to be significantly 
different fo r  the eighteen economic characters studied 
v iz . * height of psGudostem at shooting time, girth at 
the base o f pseudostea at shooting time* number of 
leaves per plant at shooting tine* total number of leaves 
per plant* lea f area* length of petiole* width o f 
petiole can e l, phylacron* length of pedicel* duration 
o f the crop* number of hands per bunch* number o f fingers 
per hand* length of individual finger* girth of individual 
finger, weight of Individual finger, total number o f 
fingers per bunch* bunch length and bunch weight*

Bang© and variation around t h e  aesn are the 
basic ones o f the various estimates of quantitative 
variability* Success in genetic Improvement o f any crop 
would l a r g e l y  depend upon a wide genetic base resulting 
In a wider genetic variability* In the present
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investigation, I t  say be seen that the range of 
variation fo r  almost a ll characters is  large parti­
cularly in respect o f height of pseudostem at diooting 
time, girth at the base o f pseudostem at shooting time, 
lea f area, width of petiole canal, number o f hands 
per bunch, weight of individual finger, total number 
o f fingers per bunch, bunch weight etc* Ibis indicated 
the presence o f enough variability in tho population 
under study* Hay or et ^ *  (1978) and (1980) have 
reported similar findings In case o f dessert and culinary 
varieties of banana.

Ifore than tho observed variation, a knowledge 
of tho extent end nature o f genetic variability is  
a ll  the sore important fo r  the breeder* !2hls necessi­
tates the breeder to partition the total variability 
into heritable or genetic and nonheritablo or environ- 
mental components, because o f tho high influence of 
environment on the expression of quantitative traits* 
Estimates of variance in the present study have shown 
that the total observed variances in seventeen out of 
eighteen characters studied are mainly due to  genetic 
causes as indicated by a higher magnitude of genotypic 
variance over environmental variance* Only in the 
case o f length of individual finger, environmental
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variance is  seen to exceed genotypic variance, thereby 
indicating that this is  a character, the expression 
o f  which is  highly influenced by fluctuating environ­
ments. Ihis is  in conformity with the findings of 
Hayar (1978) in the case o f  dessert typo bananas.

More than variance i t  is  the coefficient of 
variations that i s  more useful in cases when characters 
having different units of measurement arc to be compared. 
High genotypic coefficien t of variation indicates that 
genotypic variability present in the crop is  high end 
enables on© to compare with that present in other 
characters. She values estimated fo r  phenotypic and 
genotypic coefficients o f variation in the present 
investigation have revealed that width of petiole canal, 
weight o f  Individual finger, total number o f fingers 
per bunch and bunch weight have very high estimates 
(over M3*), thereby suggesting that there i s  high degree 
of variability in the varieties fo r  these characters 
and hence the same can be utilised fo r  crop improvement 
programmes (Fig.1). Characters lik e  lea f area, length 
of petiole, length of pedicel, number o f hands per 
bunch end bunch length also have moderately high 
estimate (20 to ^0^). Characters lifcchelghfc of 
pseudostea at shooting time, girth at tee base o f
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pGeudostera at shooting time, total number of leaves 
per plant, number of findera per hand, length of 
Individual finger, girth of individual finger etc.are 
observed to havo moderate genotypic coefficient of 
variation (10 to 20$), while phylacrcn and duration o f 
the crop have exhibited low values of genotypic 
coefficient of variation (below 10$ ), thereby suggesting 
that these characters o ffer l i t t l e  scope fo r  selection.

According to Gandhi o£ (196^) the magnitude 
o f genotypic coefficien t of variation alone w ill not 
help the breeder to  determine the amount of variation 
that is  heritable. Heriliability estimates alone w ill 
give an index of that portion of variation that w ill be 
transmissible to the progeny*. According to Burton (1952), 
genotypic coefficient of variation together with her!- 
tab ility  estimates would givo a true picture of tho 
amount o f progress to be expected by selection. Besuits 
of the present study have indicated that characters like 
width of petiole canal, number of hands per bunch and 
totol number of fingers per bunch have exhibited high 
genotypic coefficient of variation coupled, with high 
heri tability  estimates. Heritability estimates * are the 
highest for total number of fingers per bunch (93. 69$) 
followed by number o f hands per bunch (91.75$) and width
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o f the petiole canal (91 Other characters viz* ,
height o f pseudostera at shooting timo, girth at the 
base o f pseudostsm at shooting tliae, length of pedicel, 
duration o f the crop, number o f fingers por hand, 
weight of individual finger, bunch length and bunch weight 
have given values of heritability  exceedin3 80 per cent. 
Hence these characters can bo Improved by selection 
since high heritability indicates the effectiveness with 
which selection o f genotypes Can be based on phenotypic 
performance (Johnson et a l.«  1955)* Among the other 
tra its , length o f individual finger has exhibited lowest 
estimate o f heritability of 8*22 per cent, thereby 
indicating the limited scope fo r  selection fo r  this trait*

According to Johnson at a l. (1955) heritability 
estimates alone w ill not give an indication o f the 
amount o f  genetic progress that would result from 
selecting the best Individuals* Alternatively a better 
and more rea listic  approach in such a situation would be 
to consider heritability estimates and genetic advance 
jo in tly , so as to arrive at a more reliable conclusion*
In the present study genetic advance was estimated in 
absolute values fo r  each character, and also as percentage 
o f the mean (gonetic gain) for  comparing different 
characters* Expected genetic advance estimated in
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absolute values fo r  the different characters has 
indicated that under five per cent intensity o f selection 
l.o*  by selecting five  per cent superior plants from the 
available population i t  v U l be possible to ioprovo 
the height of psaudostea at shooting time by 16.79 cm* 
number o f leaves per plant at shooting time by 3*85, 
total number of leaves per plant by 6.06, lea f area by 
0*1*5 ej2, length c f petiole by 18*12 cia, width o f petiole 
canal by 2*19 cm, phylacron by 1*00 day, length of 
pedicel by 1.^6 cn, duration o f the crop by 31*19 days, 
number of bonds per bunch by 5*27, number of fingers per 
hand by $ M , length of individual finger by 1*73 cn, 
girth o f individual finger by 2.52 cm, weight of individual 
finger 72*50 g, total number o f fingers per bunch by 
101.50, bunch length by 2^.17 ca and bunch weight by 
8*76 kg respectively*

Ihe genetic gain estimate is  seen to be maxima 
fo r  weight o f individual finger <91*17#) followed by 
bunch weight 7#), total number o f fingers per bunch 
(82.Vl$) end width of petiole canal (79*93#)* 30130

is  seen to be minimum fo r  duration o f the crop (8*ho#).
She rest of the characters studied, are observed to 
possess values of genetic gain in between the two extremes.

According to Panse (1957) high heritability  
coupled with high genetic gain indicates additive gene
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effects  vhilo high heritability with lox; genetic 
■ gain indicates nonadditive gene e ffects  which include 
dominance and epistasis. Results of the present study 
have indicated that characters lilt© width o f the 
t)ot±ole censl, numbor of hands per bunch, weight of 
individual finger, total number o f fingers per bunch, 
bunch length end bunch weight exhibit high heritability 
(over 86$) coupled with high or moderately high (over 
50$) genetic gain estimates thereby indicating the 
involvement of additive gene e ffe c ts .fo r  the above 
traits and consequently such characters can be improved 
through straight 3  elect lo r n  (F±g.£). Characters like 
girth at th© base of pseudostca at shooting time, number 
of leaves per plant at shooting time, total number o f 
loaves per plant, duration o f the crop, girth of 
it]dividual finger etc. are found to possess high heri­
tab ility  estimates (over 71$) coupled, with low genetic 
gain values (less than 25$), which may bo attributed 
to the action of nonadditive genes of the type dominance 
and epistasis. As such, selection has very limited 
scope for Improving these tra its.

A comparison of the available material with 
reference to the expression of eighteen different economic 
traits in relation to thoir genomic constitution as well
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as their u tility , reveals interesting results, She 
forty eight banana varieties included in the present study 
are found to f a l l  into five genomic groups v is , , AA with 
a frequency of 2, AB-11, AM-7, AAB-17, ABB-9 end unknown 
genomic eonstitution-2. In the expression o f  18 economic 
characters, triploids -  AM in three, AAB in two and, ABB 
in nine —  sr© seen to hav© the highest values in  11* casoa* 

Ttio remaining four are found to b© topped by diploids 
•with aa in on© case and AB in another three oases* In 
the expression o f minimum values fo r  tho 18 characters, 
diploids are found to occupy 1b,with AB in one and AA in 
thirteen cases and the remaining four being occupied 
by trip loids, a ll  with ABB genome* Hence, from the restate 
of the present investigation, there seems to be no asso­
ciation between tho strength o f character expression in 
a variety end i t s  genomic constitution or ploidy level*

Bananas are generally cultivated for its  edible 

fruits ucad for culinary and dessert purposes* Host of 

the banana varieties yield tasty fruits for dessert 

purpose, though a few are grown for culinary needs also. 

However, there are olso varieties which Gen be considered 

as equally good for both the purposes. Hence division 

of a banana gerrrpXasn based m its  utility con only' bo 

arbitrary and not absolute. However, fee forty eight
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varieties Included In the preseat Investigation can 
be broadly divided Into twenty culinary and twenty eight 
dessert typos* Results of the present study have not 
indicated eny relationship between the strength of 
character expression In a variety and its  u tility* 2hU3 
in general, i t  can be concluded that there is  no relation­
ship between the extent of variability and its  genomic 
constitution and ploidy level on the one hand end it s  
u t ility  on the other*

Yield in any crop plant is  a complex character 
determined by a number of genetic factors and environmental 
conditions occurring at various stages o f growth of the 
plant. Hence selection fo r  yield merely on the basis of 
it s  phenotypic expression is  likely  to give nd.oloo.ding 
results* A more rational approach for  improving yield 
would, therefore, be a consideration o f the association

4

between different yield components end yield* A knowledge 
o f such relationship is  essential i f  selection for the 
simultaneous improvement of yield components and in' turn 
yield  has to be effective* Robinson (1951) have
pointed out the usefulness of genotypic end phenotypic 
correlations in crop improvement programmes. Genotypic 
correlation coefficients provide a measure o f the degree 
of genotypic association between the characters end
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Indicate such o f those useful fo r  consideration, With 
this in vltW| genotypic end phenotypic correlation 
coefficients between bunch weight and other seventeen 
characters were woilsed out.

She results have Indicated that In thirteen 
out of seventeen cases there has been significant positive 
correlation between the character and bunch weight both 
in the phenotypic end genotypic levels (lr±g*3). In the 
case of phyleoran the results have Indicated significant 
negative association with yield , Within the lim its o f 
acceptable error the phenotypic end genotypic correlation 
coefficients of the seventeen traits with bunch weight 
seem to be o f comparable magnitudes • However, the 
genotypic correlation coefficients are slightly higher 
than the corresponding phenotypic correlation coefficients, 
thereby indicating the preponderance o f inherent 
relationship.

A simple correlation study saeras to bo inadequate 
to measure the association, since different genotypes are 
susceptible to  environments in varying degrees* Hecults 
of correlation studies involving eight selected components 
and yield have indicated that in most o f the coses, 
significant associations have been established. In General,
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the genotypic corral at ion coefficients Agree with its  
corresponding phenotypic correlation coefficients in 
magnitude* However, genotypic correlation coefficients 
are seen to be more than corresponding phenotypic 
correlation coefficients* fe ia  indicates the inherent 
genetic correlation o f  that character vdth yield* 
Correlation studies in the present investigation have 
also revealed that bunch weight is  highly associated with 
bunch length, number o f hands per bunch, girth o f indi­
vidual finger, total number of fingers por bunch, leaf 
area, girth at the base o f psoudoatea at shooting time, 
weight o f individual finger and total nuaber o f  leaves 
per plant, their association being significant at one., 
per cent level as evidenced by the significance o f both 
phenotypic and genotypic correlation coefficients* Thus 
a ll  the eight components have exhibited significant 
association with yield* However, association o f yield 
with it s  components alone ia not adequate in any selection 
programme* & knowledge of thoir inter-relationship Is 
also needed, since improvement in one component might 
or might not result in fee inproverxmt of other components. 
The estimates of inter correlations fo r  fee selected 
y id d  components in the present investigation have 

revealed that nusbor o f  hands per bunch, total number o f 
fingers per bunch, bunch length, lea f area, girth at the
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of leaves por plant are strongly and positively 
associated with each other, thereby indicating that 
improvement through selection in one trait w ill toko 
earb o f simultaneous improvement in fee other traits 
as veil* Total number of fingers per bunch is  seen to 
have significant negative association with weight of 
individual finger. This suggests that improvement 
through selection of mifeor of fingera per bunch is  
possible only at fee expense o f weight of individual 
finger,

Shis association analysis through correlation 
studies alone w ill not provide a trus picture of fee 
relative corrits or denerrits of each of the components 
to fina l yield, since an individual component, may 
either have a direct influence in the improvement of 
yield or indirect role through other exponents in fee 
improvement of yield, or both, Path coefficient analysis 
developed by bright (1921) and applied fo r  the f ir s t  
time in plants by buvoy end Lu (1959) furnished a means 
fo r  finding out fee direct and indirect effects of 
individual components to f in d  yield . Besuits of path 
coefficien t analysis in tho present Investigation have 
revealed that weight of individual finger has fee
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maxima direct e ffect (0.7268) towards bunch weight 
followed by total number of fingers per bunch (O.b-051), 
number of hands per bunch (0.2332), bunch length 
(0*2305) and girth at the base o f pseudoatea at 
shooting time (0.0987) (F igA ). The indirect e ffects  
o f the three components having negative direct e ffects , 
through these traits are also seen to be positive end 
fa ir ly  high in a good number of cases. Hence i t  is  
to be understood that these five  coojpononts v is .,  
weight of individual finger, total number o f fingers 
per bunch, number o f hands per bunch, bunch length end
girth at the base o f pseudosfcea at shooting ticc  are-1
important eh or actors contributing to yield in banana*

The results of the present investigation 
have also shown that the direct e ffects on bunch weight 
of the traits v is . ,  girth o f individual finger (-0.9289), 
total number of leaves par plant (-0.09*0) and lea f 
area (-0.9^59) are negative, although they have contri­
buted high significant genotypic correlation coefficients 
with bunch weight* This is  explain able by considering 
the positive indirect effects of those traits through 
other characters. Thus for  example, girth of individual 
finger has been observed to have positive indirect 
e ffe c t on bunch weight through we±$it o f individual
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finger {0,6+52), bunch length (O.0335) and girth 
at the base o f pssudostea at shooting tlcj© (0.0277). 
Similarly total number o f leaves per plant has boon 
seen to have positive indirect e ffe c t  on bunch 
weight through weight o f individual finger (0.1920), 
total number of fingers per bunch (G.15**0), bunch length 
(0*1260), camber o f hands per bunch (0.1076) and girth 
at the base of psaudoatea at shooting time (0.0731).
The sase holds good in the case o f  lea f area also 
which has revealed positive indirect effects on bunch 
weight through total number of fingers por bunch 
(0.2557), number o f  hands per bunch (0.1591), bunch 
length (0.1569), girth at the base of pseudostea at 
shooting time (0.0626) end weight o f individual finger 
(0,0382).

She residual effect worked out in the path 
analysis is  only 0.082. Shis indicates that about 
92 per cent o f yield in banana is  contributed by the 
eight component traits considered fo r  the path analysis. 
Shis comparatively low vnlue obtained in the present 
case adequately supports tee right choice o f components 
in banana for path coefficien t enelyala,. Hence from 
the rosuits of tho present study i t  i s  to be concluded
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that greater emphasis has to be la id  for improving 
weight of individual finger, total number o f fingera 
nor bunch, number o f hands por bunch, bunch length 
end girth at the bane o f pseudostem at shooting time, 
which have exerted positive end high direct e ffects  
towards yield*

With a view to evolving a selection index fo r  
isolating superior types, three selection indices were 
formulated using different combinations o f characters*
A comparison o f the efficiency of the threo indices thus 
formulated, revealed that selection through discriminant 
function by considering the characters v iz ., number of 
heads per bunch, bunch length, total number of fingers 
per bunch end weight of individual finger together -with 
bunch weight was the most effective index*
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SUMMARY

Biometrical studies in banana were 
undertaken at the Banana Beeearch station, Kannara 
and in the Department o f Agricultural Botany,
College o f Horticulture, Vellanikkara during the 
period 1981-1982* Forty eight banana varieties o f 
diversified origin belonging to fiv e  different genomic 
groups were raised In a randomised block design with 
three replications. Observation3 on eighteen economic 
characters were recorded from a ll  the plants in the 
three replications* The data were subjected to suitable 
statistica l analyses fo r  estimating the variability 
available in the material, for working out the heritable 
portion o f the Variability and for finding out, the 
degree of association o f the different components of 
yield with yield either directly or indirectly*

SJho important findings are summaried below*

1* The banana varieties showed significant 
differences with reference to the eighteen characters 
studied*

2. Estimates of phenotypic, genotypic and 
environmental variances have shown that a large portion
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o f variability in a l l  the characters except length 
of individual finger was due to genetic factors.
Values of phenotypic and genotypic coefficients o f 
variation have confirmed the above conclusion*

3. Heritabllity estimates In the broad sense 
was high (over 80$) fo r  eleven characters end moderately 
high (65-8o$) fo r  a ll  the other characters except length 
o f individual finger which showed the lowest heritability 
of 8,22 per cent,

*+* Genetic advance estimated la absolute 
values was promising fo r  a ll characters,

5, Genetic gain was the highest fo r  weight of 
individual finger (91«17$), Other characters like width 
of petiole canal, number of hands per bunch, total 
number of fingers per bunch, bunch length and bunch 
weight also showed high values (above 50$) for genetic 
gain. Lowest genetic gain was fo r  duration o f the crop.

6, Characters like width of petiole canal, 
number o f hands per bunch, weight of individual finger, 
tote ! number of fingers per bunch, bunch length and 
bunch weight exhibited' high heritability (over 86$) 
coupled with higher or moderately high (over 50$) genetic
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gain estimates indicating the involvement o f additive 
gene action for these characters. Hence these 
characters can ha improved through straight selection.

Girth at the base of pseudostora at shooting 
time, number o f leaves per plant at shooting time, 
total number o f loaves pel’ plant, duration of the crop 
and girth of individual finger -were found to possess 
high heritability  estimates (over 71$) coupled with low 
genetic gain values (less than 25$) which might be 
attributed to the action of nonadditive genes o f the 
type dominance and epistasis. Hence straight selection 
hos limited scope fo r  improving these traits,

7* Shore was strong correlation between bunch 
weight and a ll  the other characters studied except 
length of petiole, width of petiole canal and length 
o f pedicel both at phenotypic and genotypic levels. 
Phylacron showed significant negative correlation with 
yield .

8, inter correlations studies have shown that 
cfiai’actors exhibiting significant association with yield 
were also highly Inter correlated. Hence the component 
characters along with yield can be simultaneously 
improved.
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9, Bostalts of path coefficient analysis 
have revealed that weight of individual finger exhibited 
ra&simum direct effect# Other characters having positive 
direct e ffect with bunch weight were total number of 
fingers per bunch* number of hands per bunch, bunch 
length and glrte at fee base o f pueudoatosi at shooting 
time, ’Biq other three characters viz,* girth of individual 
finger, total number o f leaves per plant and lea f area 
which showed negative direct e ffects , contributed 
towards yield mainly through other Characters.

10* Bne residual e ffect was 0.082 indicating 
that about 92 per cent of tho variation in yield were 
contributed by tho eight component characters considered 
in path coefficient analysis *

11* A comparison of different indices of 
selection obtained by using different combinations o f 
characters revealed that selection index formulated 
using the characters v i s , , bunch weight, number o f hands 
per bunch, bunch length, total number of fingers per 
bunch and weight o f individual finger vaa the most 
effective cm©.
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ABSTRACT

Studies wore undertaken with forty eight banana 
Varieties belonging to five  different generic groups at 
t ie  Banana Research Station, Kannara end Department o f Agri­
cultural Botany, College of Horticulture, Vellanikkora during 
198l-*82 to estimate the extent o f gene fete variability, 
association arsons the selected characters and .its  partition 
into direct and indirect effects through path coefficient 
analysis* Selection indices wore worked out to estimate the 
efficiency  of selection through discriminant function over 
straight selection or vice versa*

lae results hav© shown that the difference between 
varieties wore highly significant fo r  a ll  the eighteen 
characters studied*

She estimates o f variance components and coe ffi­
cients of variation have indicated that the major portion of 
total variability in a ll  characters, except length of 
individual finger was duo to genetic causes. Heritability 
in the broad sense was found to be quite high fo r  a ll  
characters except length of individual finger* Expected 
genetic advance has shown that, by selecting fiv e  per cent 
superior plants frora the population, yield could be increased 
by 8,76 kg per plant.

Character a such as width o f petiole canal, number 
o f hands per;bunch, weight o f individual linger* total number



of fingers par bunch, bunch length end bunch weight 
which exhibited high estimates of heritability along 
with high values of genetic gain might be due to the 
action o f additive genes end could be improved, straight 
away through selection.

Bunch weight was highly correlated with girth 
at the base o f pseudostern, total number o f leaves per 
plant, lea f area, number of hands per bunch, girth of 
individual finger, total number of fingers per bunch and 
bunch length. The correlation coefficients among the 
yield components were also highly significant.

Path coefficien t analysis has shown that weight 
of individual finger, total number of finger per bunch, 
bunch length and number of hands par bunch had high 
direct positive e ffects  on yield per plant. Girth o f 
individual finger, total number o f leaves per plant and 
loa f area exhibited low and negative direct effects on 
y ie ld 1per plant.

Comparison o f the efficiency of different; 
selection indices showed a higher efficiency fo r  the 
index obtained when characters v is .,  bunch weight, 
number o f bonds per bunch, bunch loigth , number o f fingers 
per bunch and weight of individual finger were taken 
into consideration.




