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INTRODUCTION



B itte r  gourd ( Momordioa oharantla L . )  is  one 

o f the important cucurbitaceous vegetables grown 

extensively  throughout India fo r  i t s  b it t e r  fru its#

I t  is  believed to  have originated in  the trop ica l 

regions o f  the Old World and is  w idely d istribu ted  

in Ind ia , China, Malaysia and Tropical A fr ica . The 

importance o f th is  vegetable has long been w ell 

recognised due to  i t s  high n u tritive  values and 

precious medicinal properties.

B itte r  gourd ranks f i r s t  among the oucurbits 

w ith regard to the n u trit ive  values o f fru its  and can 

very w ell be compared with any other vegetable. The 

large and small fru ited  v a r ie t ie s  contain 4.2 g and 

9.8 g o f carbohydrates, 1.6 g and 2.1 g o f prote in ,

88 mg and %  mg o f vitamin C, 210 I.U . o f vitamin A 

each, and 1.8 ag and 9«4 mg o f iron , respective ly  in 

100 g o f ed ible portion o f fru its  (Choudhury, 1967). 

Although the fru its  are b it t e r ,  they are wholesome 

and are esteemed as a vegetable when tender. They 

are consumed In various preparations l ik e  p iok les , 

cu rries , f r ie s ,  e tc .



The fru its  ars rsported to  haw some medicinal 

properties alao. The; ars used as ton ic , stomachic, 

stimulant, laxative  and a lte ra t iv e  and have long been 

used as a fo lk  remedy fo r  diabetes m ellitus(Nadkam i, 

192731, The fru its  contain two a lka lo ids , one o f them 

being ‘momordicine ’ and the b it t e r  princip les are 

d iffe ren t from *cuourbitaclnes* which occur in other 

genera o f cucurbitaceas (Anon,, 1962).

In sp its  o f the economic importance o f th is  

vegetable in India, the a v a ila b il ity  o f  high y ie ld in g , 

superior qu l i t y  v a r ie t ie s  is  lim ited , which 

necessitates a need-based crop improvement programme. 

Again, there is  an imperative nesd o f developing 

v a r ie t ie s  suited to the agro-ollm atic conditions o f 

Kerala. Hence, the present investigations were 

undertaken, u t il is in g  the high amount o f d iv e rs ity  

noticed among the b it te r  gourd types in Kerala, which 

have been co llected  and maintained in  the College o f 

H orticu ltu re, Kerala Agricu ltural U n ivers ity , 

Vellanikkara.

Selection  is  an in tr in s ic  part o f a l l  crop 

Improvement programmes and is  as old as cu ltiva tion



i t s e l f ,  For e f fe c t iv e  se lec tion , Information on the 

extent o genetic v a r ia b il ity  present in a breeding 

population ia  essen tia l in  order to id en tify  superior 

genotypes fo r  d iffe ren t characters. In se lec tin g  a 

plant or a type,one should be reasonably sure that 

there is  a good chance o f the superiority  o f the 

se lec tion  being inherited by the progenies. This is  

due to the fa c t  that a siseable part o f the phenotypic 

varia tion  is  caused by environmental fa c to rs ,

Confidence in th is  lin e  could be had only i f  there is  

some means o f  evaluating the phenotypic expression o f 

d iffe ren t characters in terms o f th e ir  genotypic worth.

I t  ia  in  th is d irection  that the biometrical'methoda 

applied to  crop improvement prograsines have clayed a 

dominant ro le , Now, i t  is  possible to  partition  the 

to ta l v a r ia b il ity  into heritab le and non-heritaole 

components with the aid o f suitable genetic parameters 

such as genotypic c o e ff ic ie n t  o f va r ia tion , h e r ita b il ity  

and genetic advance which serve as the basis fo r  

se lec tion .

The development o f biom etrical genetics has 

also revealed that, most o f the economical characters 

are being controlled by polygenes. Y ield  in b it t e r  gourd.



as in other crops, is  s polygenic character which

depends on a number o f f itn e s s  characters ( irivaatava

and Srivaatava, 1976) and, th ere fore , d irec t se lection  

fo r  y ie ld  is  often  misleading and inappropriate, fo r

rational improvement o f y ie ld  and i t e  components,

association o f component characters with y ie ld  and

among the components themselves should be found out

by estimating the corre la tion  c o e ff ic ie n ts .

he correlation  co e ffic ien ts  between important 

and non-important characters may also reveal that some 

o f the la t t e r  are useful as Indicators o f one o r  more 

o f the former. Also, the corre la tions between 

morphological and biochemical characters w il l  be 

useful in  visual se lection  fo r  biochemical t r a its .

Association o f characters det mined by 

corre la tion  c o e ff ic ie n ts , although usefu l, w il l  not 

provide an exact picture o f  the r e la t iv e  importance 

o f d irec t and ind irect influence o f each o f the 

characters towards y ie ld * This is  attribu ted  to the 

interdependence of contributory characters which is  

o ften  found a ffe c t in g  th e ir  d irec t influence on y ie ld . 

The path c o e ffic ien t analysis suggested by righ t (1921) 

and f i r s t  adapted in  plants by Dewey and Lu (1 9 9 ) has



bean employed in  many vegetables in order to overcome 

the u n re lia b ility  o f corre la tion  c o e ffic ie n ts . This 

technique is  a study o f cause and e f fe c t  relationsh ip  

which involves e f fe c t iv e  p a rtition in g  the correlation  

c o e ffic ie n ts  Into measures of d irec t and ind irect 

e ffe c ts  on y ie ld .

For se lectin g  the high y ie ld in g  genotypes based 

on ths phenotypic performance, a se lection  index is  

d is ira b le . In order to formulate a se lection  index, 

m ultiple regression analysis suggested by Goulden 

(195'') has been used in many crops, With the regression 

function thus f i t t e d ,  i t  is  possible to ascertain the 

extent o f contribution of each character in  a group and 

also to predict the y ie ld  possible by u t i l is in g  the 

function.

In fo n a tion  on the genetic v a r ia b i l i t y ,  

association analysis , path c o e ff ic ie n t  analysis and 

multiple regression analysis is  inadequate in b it te r  

gourd, hence, the evaluation o f ava ilab le  germplas® 

in  th is  regard is  highly necessary and the present 

investigations were undertaken taking in to  consideration, 

the fo llow in g  ob jec tives .



i )  To id en tify  genotype® which are superior fo r  

y ie ld  and other economic characters by the 

analysis o f variance technique.

i i )  To find  oat the extent o f  genetic v a r ia b il ity  

ava ilab le fo r  d iffe ren t characters by estimating 

genotypic c o e ff ic ie n t  o f va r ia tion , h e r ita b ility

and genetic advance,

i i i )  To study the association between y ie ld  and i t s  

components and also among themselves by estimating 

phenotypic, genotypic and environmental correlation  

c o e ffic ie n ts ,

iv )  o determine the d ire c t and in d irect e f fe c ts  o f 

each component on f r u it  y ie ld  by u t i l is in g  path 

c o e ffic ien t analysis.

v ) To formulate a re lia b le  se lec tion  index by the 

multiple regression analysis.



REVIEW OF LITERATURE



m v iM  o f L i im *  rciKB

In th is  review , an attempt is  made to outline 

the important works carried out on the biom etrical 

aspects o f y ie ld  and y ie ld  components in  various 

vegetables, which would substantiate the present 

study, the ava ilab le  lite ra tu re  is  reviewed under 

the fo llow in g  headings*

1. V a r ia b ility  studies

2. Correlation studies

% iath  c o e ff ic ien t analysis

4. Selection index

1. v ^ iA ^ iu in  atubiss

Many have studied the extent o f v a r ia b il it y  in 

various crops by estimating the genetic parameters 

lik e  phenotypic c o e ff ic ie n t  o f  vm riatlon, genotypic 

c o e ff ic ie n t  o f va r ia tion , h e r ita b il i t y ,  genetic advance 

and genetic gain.

Th&kur and Nandpuri (1974) carried out 

v a r ia b il it y  studies in  watermelon and they reported 

that the highest estimates o f genotypic c o e ff ic ie n t  

o f variation  and expected ^genetic advance were 

exhibited by number of seeds per kg o f fru it  weight 

while the lowest values fo r  these parameters were 

shown by days to  f i r s t  picking. H e r ita b ility  was



maximum fo r  100-seed weight (84,97 per cent) and 

was minimum fo r  branch** per plant (25.59 per cen t).

M ille r  and yuiaenberry (1976) reported that 

genetic variance was prim arily add itive  fo r  early  

flow ering in cucumber. However, p a r tia l dominance 

fo r  early  flow ering and low nodal position  o f the 

f i r a t  female flow er was a lso noted, they have stated 

that, days to opening o f the f i r s t  female flow er was 

controlled by r e la t iv e ly  few genes and h e r ita b il ity  

fo r  th is  t r a i t  was moderately high, Singh et a l.

(1976) found that the add itive component of variance 

was high fo r  days fo r  opening o f the f i r s t  female 

flow er, maturity, f r u i t  number per vine and to ta l 

soluble s o lid s , whereas dominance was evident fo r  

f r u i t  weight, fle sh  thickness and to ta l y ield  In 

muskmelon.

Srivastava and >rivastava (1976) obtained the 

highest genotypic c o e ff ic ie n t  o f  varia tion  (37 .45 ), 

h e r ita b il ity  (99.31 per cent) and genetic gain(71.73 

per cent) fo r  number o f f ru it s  per plant and lowest 

genotypic c o e ff ic ie n t  o f varia tion  ( 11,4 7 ), 
h e r ita b il ity  (49.93 per cent) and genetic gain (16.73 

per cent; fo r  number o f a die flowers per plant in ten 

lin es  o f b it te r  gourd, high h e r ita b il ity  in



conjunction with high genetic gain was also observed 

in weight o f f r u i t ,  y ie ld  per plant and length o f 

f r u it  which a i^ it  be attributed to the action o f 

add itive genes# Characters such as number o f  la te ra l 

brandies per plant, nuaber o f female flow ers per plant, 

and days taken to appear f i r s t  female flow er, which 

showed high values o f h e r ita b il i t y ,  but very low valuss 

o f genetic  gain , might be attributed to the non-additive 

gene e ffec ts#

Thakur and Choudhury (1977) estimated the 

genetic v a r ia b il ity  in ridge gourd and they obtained 

high estimates o f h e r ita b il ity  in  g irth  o f f r u i t ,  

length o f f r u it  and number o f fru it s  per plant# The 

la t t e r  two characters were also reported to have high 

expected genetic gain estimates#

Srivastava and Sachan (1973) atated that the 

genotypic and environmental c o e ff ic ie n ts  o f varia tion  

were the highest fo r  number o f fru its  per bunch and 

lowest fo r  peduncle length in  tomato# Broad sense 

h e r ita b il ity  was highest fo r  to ta l soluble solids#

3ut h e r ita b il ity  and expected genetic advance were 

reported to be high in w el^ it per fru it#  Parthasarathy 

a l s l *  (1976) have observed a wide range o f v a r ia b il ity



fo r  a l l  character* studied in  tomato. They estimated 

high h e r ita b il ity  fo r  a l l  characters except stem g irth  

and the highest value was recorded in  e lse o f fru it  

(97*69 per cent)* Expected genetic advance was low 

fo r  y ie ld  and number o f primary brandies, while i t  was 

maximum fo r  average fru it  weight (124*33$* However, 

the genetic  gain was found to be quite high in  y ie ld ,  

s ise  o f f r u it  and average f r u it  weight* Singh £t a l .  

(1977) etated that the h e r ita b il ity  and genetic advance 

were r e la t iv e ly  high fo r y ie ld  per p lant, fru it  width 

and number of locu les per f ru it  in  tomato.

a wide range o f phenotypic v a r ia b il it y  fo r  

y ie ld  per p lant, fru it  length and plant height wae 

observed among the 45 va r ie t ie s  o f b r in ja l studied by 

Mehrotra and D ix it (1973). They also obtained high 

estimates o f h r i t a b i l i t y  and genetic advance as 

percentage o f mean fo r  number o f branches per plant, 

p lin t height «nd bottom g irth  o f f ru it *  Sri vast ava 

and Kachan (1973) reported th at, the v a r ia b il it y  wae 

maximum fo r  fru its  per plant and minimum fo r  days to 

fru it in g  among the 25 va r ie t ie s  o f  brin^al tested* 

Genotypic c o e ff ic ie n t  of varia tion  was reported to  be 

highest fo r  fru its  per plant (77*39), while i t  was 

lowest fo r  branches per plant (5 .6 8 ). Fru its per



r

11

plant also had high h e r ita b il ity  (98.24 per cent) and 

high genetic gain (73.35 per cen t). Daya to f i r s t  

p icking was reported to  have the lowest h e r ita b il ity  

o f 52.24 per cent. Singh §£ a ! .  (1974) reported that 

the genotypic c o e ff ic ie n t o f varia tion  and genetic 

gain were high fo r  f r u it  weight, f r u it  length and y ield  

per plant in  b rln^a l• They also observed high 

h e r ita b il ity  estimates fo r  a l l  characters except in 

f r u i t  weight (7.59 per cen t). Days to flow er, number 

o f primary branches, plant height and number o f 

secondary b anches had low genetic gain coupled with 

high h e r ita b il ity  which was suggested to be due to 

non-additive gene e f fe c ts .  The resu lts obtained by 

Hishra and Hoy (1976) in brin^al had indicated that 

the genotypic c o e ff ic ie n t o f  va r ia tion  was high fo r  

average weight of f r u it  (42 .21 ), number o f  fru its  per 

plant (38,29) and y ie ld  per plant ( 2 7 . 5 7 which was 

supported by r e la t iv e ly  higher h e r ita b il ity  vnluee fo r  

these t r a its .  They also obtained the highest genetic 

advance as percentage o f mean fo r  y ie ld  per plant 

(98.5 per cen t).

In a c o lle c tio n  o f 12 v a r ie t ie s  o f  c h i l l i ,  

Kamanujam arid hirumalachar (1967) made estimates o f



various genetic parameters. A considerable degree 

o f  phenotypic as w ell as genotypic v a r ia b il it y  was 

observed fo r  placental content, amount o f capsaicin 

and percentags o f  capsaicin in whole dry f r u i t ,  

ind icating polygenic nature o f inheritance. These 

characters were also reported to exh ib it high 

h e r ita b il ity  exceeding 90 per cent. Both dry and 

wet y ie ld  had low h e r ita b il ity  va lue, which was 

sxplslnsd to be due to the influence o f environment,

Ths v a r ia b il ity  studies carried out in  c h i l l i  by 

Hand purl fjfc ail* (1971) have shown high h e r ita b il ity  

fo r  days to  flow ering, f r u i t  number, days to maturity 

and s ing le  plant y ie ld . Maximum genetic advance was 

estimated in  the case o f number o f f ru its  per plant 

followed by number o f branches, y ie ld  and plant 

height and they have concluded that high h e r ita b il ity  

need not be associated with high genetic gain,

K ir t i  ingh &£, &1, (1972) reported that the 

20 etralns o f c h i l l i ,  they evaluated d iffered  

s ign ific a n tly  fo r  ten characters. They obtained 

high phenotypic and genotypic c o e ffic ien ts  o f varia tion  

in  primary and te r t ia ry  branches, f r u i t  number, e ls e ,



fresh  weight and y ie ld . F ru it s ise  also exhibited 

high expected genetic advance and maximum h e r ita b il ity .

Many other workers have studied the extent o f 

v a r ia b il it y  in  c h il l ie s  and reported contrasting

resu lts . Arya and Saini (1976) observed high 

h e r ita b il ity  and low genetic gain in  the caae o f fru it  

y ie ld  per plant. But f r u it  y ie ld  had high genetic gain 

according to the reports o f  Awasthi e t a l .  (1976), Arya 

and Saini (1977 a ) ,  Arya and Saint (1977 b) and Hiremath 

and ^athapati (1977). Fruit length was a lso  observed 

to  have low h e r ita b il ity  by Hiremath and Mathapati 

(1977). However, amaftn£aja and Uurugarsjendran (1977) 

have reported that the f r u it  length had high 

h e r ita b il ity  as well as high genetic gain, ether 

characters which exhibited parallelism  in the high 

estimates o f  h e r ic a b ility  and genetic advance were 

number o f fru its  per p lant, number o f branches per p lant, 

weight o f f r u i t ,  s ize  of f r u i t ,  rind thickness and 

nuiaber o f  seeds per f ru it  (Arya and a ir .i, 1977 bj 

liremath and rlathaputi, 19771 and ! amalln^am and 

Mur uga raj end ran , 1977 •

K ir t i  Singh sX (1974) made estimates of 

various ge netic parameters in  a co lle c tion  o f 30 strains



o f bhindi* Jhenotypic and g»rw>typic c o e ff ic ie n t*  o f 

variation  showed the maximum values fo r  diameter o f  

f r u i t ,  while h e r ita b il ity  was maxima® in vitamin C 

content* Y ield  exhibited low value o f  33*06 per cent 

fo r  h e r ita b i l i ty .  Genetic gain was highest fo r  fru it  

diameter, followed by crude f ib re  content, to ta l 

sugars t v itaa ln  C content o f fru it  and marketable 

f r u i t  y ie ld  per plant* V a r ia b ility  studies carried 

out oy d iffe ren t  workers have shown that days to  flow er 

in  bhindi had high h e r ita b il ity  in the broad tense 

(La i s i  s i.*, 1977 and : ao s i  s i * ,  1977). Lai t i  a l*  

(1977) a lso reported that the fr u it  length and fru it  

thickness had high h e r ita b il i t y ,  but the genetic gain 

was highest fo r  number o f branches per plant* Y ield 

wae observed to  have the lowest genotypic co e ffic ien t 

of varia tion  and h e r ita b ility *  In contrast to  th is , 

ao s i  s i*  (1977) suggested that the y ie ld  per plant 

had the highest values o f  heri a b il ity  and genetic gain.

In cowpea, Singh and ehndiratta (1969) found 

that the nuaber o f  pods per plant had the highest 

genotypic c o e ff ic ien t o f variation  (52.52 per cent) 

whereas . the h e r ita b il ity  estimate showed high values



fo r  100-seed weight (95*89 per oen t), day* to 

flow ering O B ,79 par cent)# pod length (80,45 per cent) 

and days to maturity (76.29 par cant). Expected 

genetic advance was appreciable for number o f branches, 

100-grain weight, pod number, pod length and y ie ld . 

Borida & l a l .  (1973), while working with cowpea, 

reported that the 100-*eed weight exhibited the highest 

h e r ita b il ity  follow ed by number o f days to flow ering 

and pod length. They a lso observed the highest 

genotypic c o e ff ic ien t o f va ria tion  and genetic advance 

with pod number per la n t. Lakehmi and Goud (1977) 

reported that the genotypic c o e ff ic ien t o f varia tion  

was higher fo r  plant height, grain y ie ld , number o f 

pods per plant: and 100-graln weight. They also observed 

high heritab ility  accompanied by high genetic advance 

as percentage o f mean In the case o f plant height, 

100-seed weight and length o f pod. lumber of pods 

per plant and grain y ie ld  per plant ware also reported 

to have comparatively low h e r ita b il ity  and high genetic 

advance as percentage o f  mean.

Seth s i  a l .  (1972) found hi#a genotypic 

c o e ff ic ie n t  o f varia tion  f o r  average pod length and 

green pod y ie ld  per plant in  french bean. Humber o f 

primary branches are! green pod y ie ld  per plant had high



h e r ita b il ity  and high genetic  gain estimate showing 

add itive  gen® a f fe c t ,  while average pod length had 

high h e r ita b il ity  and low genetic advance showing 

non-additive gene e f fe c t .  Panda & !• (1975) found 

that in  french bean, plant height, secondary branches 

and pod weight had high genetic v a r ia b il it y ,  but the 

genetic advance was siseable fo r  plant height (32.?6 

per cen t), secondary branches (29.7? per cent) and pod 

y ie ld  (26.27 per cen t). Shares e t  a l .  (1977) have 

revealed that genetic gain was low fo r  days taken to 

flow ering and days taken to f i r s t  picking.

Sanghi e t a l. (1964) estimated genotypic and 

phenotypic v a r ia b il ity  in  d u s te r  bean and observed 

high values o f genotypic c o e ffic ie n t o f varia tion  fo r  

plant heigh t, number o f  branches, 100-seed weight and 

reaction  to b l i^ i t .  High h e r ita b il i ty  combined with 

high genetic advance was a lso  shown by plant height, 

branches per plant, pod length , number o f seeds per 

pod, 100-seed weit ht and reaction to b lig h t , whereas

y ie ld  and number o f pods per plant showed low 

h e r ita b il i ty .  Sohoo &£ &L« (1971) obtained high values 

o f genotypic c o e ff ic ie n t  of va r ia tion , h e r ita b il ity  and 

expected genetic advance in  brandies per p laot, pods



per plant and plant height la  c luster hean. Tikka 

f i l  aL* ( 1974) studied the extent o f va ria tion  In a 

co lle c tion  o f 30 c lu ster bean va r ie t ie s  and observed 

a good amount o f genetic v a r ia b il ity  in  pods per p lant, 

grain y ie ld  and days to  flow er. Tripath i and Lai (1975) 

have revealed that high values o f variance components 

and c o e ffic ien ts  o f varia tion  were associated with 

c lusters per p lant, pod length, pod width and y ie ld  per 

plant in c luster bean. 411 characters were found to be

highly h er itab le , the h e r ita b il ity  ranging from 48.9 

per c nt fo r  number o f seeds per pod to 98.3 per e-rnt 

fo r  pod length. Pod length , pod width and y ie ld  per 

plant. a lso  had high estimates o f genetic advance*

Johnson £ l  £ l«  (1955 a ) estimated genetic and 

environmental v a r ia b il ity  ex is tin g  in  F4 and ?5

gen** atlona o f soybean and they concluded shat the 

h e r ita b il ity  estimates along with the genetic gain 

would be usually mors useful than h e r ita b il ity  values 

alone, in  pred ictin  ; the resu ltant e ffe c ts  o f se lectin g  

the beat ind ividuals. Anand and Torrie (1963) reported 

that in soybean, h e r ita b il ity  estimates were low fo r  

seed y ie ld , pods per plant and seeds per pod and were 

high fo r  100-seed weight, lodging, height, flow ering, 

fru it in g  and maturity. According to Khurana and



Sadhu (1972), high valuta o f genotypic c o e ff ic ien t o f 

va r ia tion , h e r ita b il ity  and expected genetic advance 

have been found associated with branches per p lant, 

pode per plant and plant height in  soybean. Malhotra 

(1973) obtained the highest genotypic c o e ff ic ie n t  o f 

variation  and genetic gain fo r  nuaber o f  pods per plant 

and seed y ie ld ,  but the h e r ita b il ity  was maximum fo r  

nuaber o f seeds per pod in soybean. Tadav a l  a l .  (1974) 

reported that the phenotypic and genotypic variances 

were high fo r  plant height, branch length and fodder 

y ie ld , moderate fo r  branch number, stem g irth  and days 

taken to flow er and low fo r  node number, in  soybean.

High estimates o f h e r ita b il ity  along with those fo r  

genetic advance as percentage o f mean were also observed 

in branch length and le a f  area, while those fo r  days 

taken to flow er, node number and plant height were 

moderate to high.

Teehan a l  £ l* 09^9 ) suggested that the broad 

sense h e r ita b il ity  and expected genetic advance were 

high fo r  characters such as pods per node, length o f 

pod, g irth  o f pod and weight per pod in garden pea.

The genetic gain fo r  y ie ld  per plant was a lso mod rate.



Srivastava e t nX* (1972) estimated high h e r ita b il ity  

values fo r  days to flow ering (84*48 per cen t)* pod 

length (73*29 per cent) and pod width (65*70 per cent) 

in  peas* but the genetic advance was highest fo r  

nuiaber o f  pods per plant (25*61 per cen t)* Srlvastava 

and Kachan (1974) suggested that pode per plant in 

peas* showed the maxima genotypic c o e ff ic ie n t  o f 

va ria tion  whereas high h e r ita b il ity  in  conjunction 

with high genetic advance as percentage o f seam was 

noted in  the case o f branches per plant and grains per 

pod* -he investigations by Saini sJk eX* (1976) have 

revealed that a good amount of phenotypic and genotyric 

v a r ia b il ity  was present fo r  a l l  characters, maximum 

being in y ie ld  per plant and minima for number o f  pods 

per a x il*  Y ield  per plant and grain weight o f f i ft e e n  

pods also exhibited high h e r ita b il ity  estimates in 

conjunction w ith high genetic advance* Tikka and Asawa 

(1977) suggested that the genotypic c o e ff ic ie n t  o f 

varia tion  and h e r ita b il ity  were high fo r  p la it  height, 

pod© per plant and seed y ie ld  in peas*

natiyar .§1* (1974) while estimating the 

various genetic parameters in mustard, stated that 

y ie ld  per p lant, days to f i r s t  flow er and plant height



had high genotypic o o e ffic ien t o f varia tion  and 

expected genetic advance, H e r ita b ility  values were 

found high fo r  y ie ld  per pl?mt, daye to flow er and 

nuiaber o f  primary branches, moderate fo r  days fro® 

flow ering to maturity, but low fo r  the number o f  

secondary brandies,

2. UuiUulUTI.K tiT JD lnS

Information on the association  o f plant 

characters to ultimate y ield  and a lso  on the 

In tercorre la tions is  ava ilab le in  many vegetables,

Carlsson (1962) reported that length of fru it  

was p o s it iv e ly  correlated with the average weight o f 

f r u it  in  cucumber, Long-fruited v a r ie t ie s  were 

gem ra lly  observed to  have a poorer f r u i t  set than 

those with short fru it s ,  Elolokojedova (1962) stated 

that the correlations between fru it  y ie ld  (weight and 

number) and the proportion o f marketable fru its  were 

pos itive  and s ign ifican t in cucumber, Baraalao (1975) 

observed that the number o f p is t i l la t e  flowers was

p o s it iv e ly  correlated phenotypically and genotyp ica lly

with fru it  number, but negatively with fru it  weight,

length and fr u it  set in cucumber. The occurence o f 

p is t i l la t e  flow ers on the main stem was also found



to  be negatively  correlated  - ith  number o f f r u it s ,  

f r u i t  weight, f r u it  length and to ta l fru it  y le l  U

Thaaburaj (1973) reported that the number o f  

seeds per pod, pod weight and pod length were 

s ign ific a n tly  and p o s it iv e ly  correlated with y ie ld  

per plant in  ridge gourd.

Srivastava and rivastava (1976) stated that

the genotypic corre la tion  o o e ffic ien ts  were higher

than phenotypic corre la tion  co e ffic ien ts  among d iffe ren t

pairs o f characters in b it te r  gourd. Y ield  per plant

was found to be p os itiv e ly  associated with number o f

female flow -ra ( r ^  * 0.8684) , nuaber o f fru its

( r  * 0.Q611) and number o f la te ra l branches ( r  *
& 6

0.9873). Humber o f female flow ers and number o f  

la te ra l branches were a lso found to exh ib it p os itive  

association with number o f  fru its  per p lant. They also 

reported that the days to f i r s t  female flow er showed 

negative correlations with number o f  fru its  per plant 

and number o f  female flowers per p lant, but positive 

corre la tion  with weight o f  f r u i t .  Weight of f r u it  had 

negative genotypic association with number o f fru its  

per plant.



Kalyanasundarsa (1976) obtained s ign ifica n t 

pos itive  corre l ations o f  fru it  wei$ it and diameter, 

e lse  anU fle sh  thickness In muskaelon. Total soluble 

so lid s  was reported to have negative corre la tions with 

f r u i t  weight and nuaber o f seeds per fru it#

The corre la tion  studies by Srivastava and 

Sachan (1973) in tomato had shown that number o f 

fru its  per plant was correlated with y ield  per plant# 

Barooah and ^ohan (1976) obtained s ign ifican t negative 

association between fru it  s ize  and ascorbic acid 

content in tomato (-0 .2 2 ), Verma fj, al# (1976) 

reported that to ta l soluble so lids had negative 

associstion  with fru it  afz*  index (-0#296) and positive  

association with number o f f n i t s  per plant (0.562)* 

Singh and M ital (19 ’6) established that the fru it  

weight, looule number and fru it  g irth  were the isr ortaut 

chancters in increasing the y ie ld  in tomato# They 

also found that smaller and Into fru its  contained more 

to ta l soluble solids than large and ea rly  fru its#  

lo s it iv e  association was also observed between fru it  

length and fru it  g irth , ‘ andpuri e t  al# (1976) and 

Singh &1 al# (1977) found p os itive  assooiation betwoen 

y ie ld  per plant and number of fru its  per plant in tomato.



Handpari fit a l .  (1976) also raported that the y ie ld  

per plant was negative ly  correlated with average 

f r u i t  e lse and plant height* P lant height was also 

found negatively  associated with nuaber o f fru its  

per plant.

Baha-ld in  e t  a^. (1968) reported that the 

ea r ly  flow ering habit had p os itive  association with 

high y ie ld in g  a b i l i t y *  high nuaber o f fru it s  per 

plant and lung fru it  shape in b r ln ja l.  Naowah (1370) 

studied the association o f characters in  b r in ja l and 

found s ign ifican t association among days to f lo r a l  

in it ia t io n ,  days to flow er opening and days to 

maturity. Fru it number had negative corre la tion  

with awrage weight o f f i r s t  matured f r u i t ,  but 

pos itive  corre la tion  with to ta l f r u i t  e igh t.

Y ield  in c h i l l i  has been shown to be p o s it iv e ly  

correlated w ith number, length , width and 100-eeed 

weight o f berries by Singh and Singh (1970).

According to R ir t i  Singh et a l .  (1972) y ie ld  per 

plant had pos itive  association with plant height, 

number o f branches, fru it  number and fru it  w ig h t  

in c h i l l i .  Fruit number in  turn wae found to have



p os itive  association with f r u i t  weight, branch 

number, plant height and days to flowering* Arya 

and Saini (1976) revealed that f r u i t  s ize  

contributed to a greater exten t, towards fru it  

y ie ld  in  c h i l l i *  They a lso found that the daya 

to  flow er, capsaicin content and number o f branches 

were dependent characters. Hiremath and Mathapati

(1977) established that y ie ld  in  c h i l l i  was 

p o s it iv e ly  associated with number o f branches*

They also observed negative correlations between 

number o f fru its  per plant and length o f f r u it  and 

between number o f  branches and seeds per fru it*

Association analysis in  bhlndl by X ir t l  Singh 

s t  a l * (1974) rew a led  that y ie ld  had negative 

corre la tion  with days to flow ering ( r p *  r *3704, 

r  *  0*3714). They also obtained pos itive  

correlations between y ie ld  per plant and flow er 

number, number o f branches, plant height and fru it  

number per plant both a t phenotypic and genotypic 

le v e ls *  Fru it number was also found to  exh ib it 

p os itive  association with number o f flow ers , plant 

height and number o f branches* Srivaetava and



Sachan (1975) obtained s ign ifican t p os itIts  

association between branches per plant and nuaber 

o f fru its  and between plant height and length o f 

f r u i t .  Y ield  per plant was strongly and p os itive ly  

correlated with number o f fru its  per plant and 

number o f branches per plant according to  the 

reports o f  Srivastava and Saohan (1975)# and Hoy 

and Chhonkar (1976).

In oowpea# grain y ie ld  has been reported to 

exh ib it s ign ifican t pos itive  association with number 

o f  pods per plant (Singh and Mehndiratta, 1969 J 

Boku# 19701 sad Borida e t a l . ,  1973). Grain y ie ld  

was also p o s it iv e ly  correlated with pod length and 

number o f seeds per pod according to the reports o f 

Borida a^. (1973). Kumar e£ a^. (1976 found 

that the pod y ie ld  In oowpea was p os it iv e ly  

aaeociated with branches per plant (0.561)# pods 

per plant (0.844)# pod length (0.53?)# thickness 

of pod (0.576)# days to flow ering  (0.613) and days 

taken to maturity (0 .518).

fhe corre la tion  c o e ffic ien ts  worked out in 

franch bean by lands e£ a^. ( 1975) have revealed



that th# pod y ie ld  v u  strongly and p os it iv e ly

correlated with plant weight, primary branches, 

pod weight, pod length and pods per plant and i t  

was negative ly  correlated with days to  flow er.

Sharaa at a l .  (1977) ooncluded that vegetable y ield  

and earliness in french bean were mainly contributed 

by number o f  nodes bearing pod# plant height and 

number o f branches per plant.

Investigations in c lu ster bean by many 

workers have shown that y ie ld  per plant was highly 

and p os it iv e ly  correlated with pods par plant# 

clusters per plant# branches per plant and pod 

length. (Sanghi and Sharma# 1964j Solanki e t  & •#  

1975* and rikka, 1975). Pod number was also found 

to be correlated with pod length by Tlkka (1975).

Johnson et a l .  (1955 b) attempted to correlate 

the d iffe ren t characters in  soybean and they concluded 

that se lection  fo r  a long fru it in g  period# lateness# 

resistance to lodging and shattering# low protein 

and high o i l  content would be e f fe c t iv e  in  increasing 

the y ie ld  in soybean. Anand and rorrie  (1963) worked 

out s ign ifican t and p os itive  genotypic correlations 

between y ie ld  and number o f pods per plant# and seers



per pod in soybean. Tang (1963), a fte r  a c r it ic a l  

study o f the characters, stated that plant height, 

node number, branch number and pod number were 

found correlated with seed y ie ld . Several others 

had established that the y ie ld  in  soybean had 

pos itive  corre la tion  with number o f  pods per plant, 

plant height and number o f branches and among 

themselves (Taw and Menon, 1972| Khurana and Sadhu, 

19721 Singh and Singh, 1974 s Srivastava et a l . ,  1976| 

and Choudhury e t , 1977). Y ield  was also found 

p o s it iv e ly  correlated with days to flow ering by 

Singh and Singh (1974), Srivastava e t a|,. (1976) 

and Choudhury erfc §1 • (1977).

Association analysis o f  peas by Kumar e t a l . 

(1965) revealed that the corre la tion  c o e ff ic ie n t  

between y ie ld  and number o f branches and between 

length o f pod and weight o f pod were pos itive  and 

s ign ific a n t, ‘ eehan e t  a l .  (1969) suggested that 

pod y ie ld  in  pea was highly and p o s it iv e ly  correlated 

with g irth  o f pod (0 .745 )» weight o f pod (0.677) and 

pode per plant (0 .625 ). Singh and Singh (1970) 

established that y ie ld  per plant had pos itive  

corre la tion  w ith branches per plant and pods per



plant in  pea* They a lso estimated pos itive

corre la tion  co e ffic ien ts  between day® to  flow ering 

and days to maturity and between pod length and 

seeds per pod* Srivastava a^. (1975) and Tikka 

and Asawa (1977) have also shown that y ie ld  per 

plant in pea had s ign ifica n t p os itive  association 

with length o f pod and pods per plant*

Choudhuri (1967) carried out corre la tion  

studies in mustard and reported that y ie ld  was highly 

and p o s it iv e ly  correlated with number o f pods per 

plant (0*849) and number o f  primary branches (0*711). 

the environmental corre la tions between y ie ld  and the 

y ie ld  contributing characters were also s ign ifican t* 

fhivahare e£ a^. (1975) stated that seed y ie ld  o f 

Indian sustard had a pos itive  genotypic correlation  

with plant height (0 .6710), number o f primary 

branches (0.5730) and days to flow sr (0.4170).

3* PAfH Aft.-JLltelS

ecen tly  some in vestiga tors  have employed path 

c o e ffic ie n t analysis in  certain vegetab les, the 

resu itb o f which are summarleed below:

Srivastava and Srivastava (1976) carried out



path analysis in  b it ts r  gourd and rsported that 

number o f female flowers per plant had the maximum 

d irec t e f fe c t  on y ie ld  followed by number o f  fru its  

per plant and nuaber o f la te ra l branches per plant, 

The in d irect e ffe c ts  o f other characters towards 

y ie ld  were mainly through number o f la te ra l 

branches, nuaber o f female flow ers and number o f 

fru it s  per plant. Number o f f ru its  per plant also 

had high in d irect contribution towards y ie ld  through 

weight o f f r u it .

Handpurl e t a^. (1976) analysed the path 

values in  tomato and observed that only the average 

nuaber o f fru its  per plant had high d irec t pos itive  

e f fe c t  and high in d irect e f fe c t  through plant height 

on the fru it  y ie ld . The d ire c t  e f fe c t  o f plant 

height and ind irect e f fe c t  through number o f  fru its  

per plant were also negative. Singh and * i t a l  (1976) 

reported that loca le  number, f r u i t  g ir th , number o f 

primary branches and f r u i t  weight in  ea rly  pickings 

had a high d irec t p os itive  e f fe c t  on y ie ld  in tomato. 

They a lso noticed negative d irec t e ffe c ts  in  the case 

o f f r u i t  length , f ru it  shape index, number o f fru its



per plant and f r u it  weight towards early  y ie ld s  in 

tomato.

In c h i l l i ,  Singh and Singh (1974) obtained 

maximum d irect e f fe c t  fo r  number o f branches. Bays 

to flow er and days to maturity. In addition to th e ir  

d irec t e f fe c ts ,  were found to  influence the y ie ld  

through number o f branches, Plant height and fru it  

number had also Influenced the y ie ld  mainly through 

number o f branches per p lant, Lee (1976) and &orla 

and astogi (1977) estimated the path co e ffic ien ts  

in  c h i l l i  and reported that the number o f fru its  

per plant had high d ireo t influence on y ie ld , Korla 

and Raetogl (1977) also repealed that the weight of 

f r u i t ,  plant height and length o f  f ru it  had 

appreciable d irec t e f fe c ts .  The in d irect e f fe c ts  

o f fru it  length through number o f  fru its  and plant 

height were found negative.

Path c o e ffic ien t analysis by Bao g t  a^. (1977) 

has shown that number o f  pods per plant exerted the 

highest d irec t e f fe c t  (in y ie ld  in bhindi. They 

obtained positive  and low d irec t e f fe c ts  in  the case 

o f plant height and number o f seeds per pod.



Shettar S i l l *  (1975) employing the path 

analysis in  french bean, suggested that the number 

o f  pods per plant had high d ire c t  Influence on 

y ie ld . The d irec t influence o f pod length was 

moderate, while the in d irect e f fe c t  o f pod length 

through pod number was low.

Path c o e ff ic ie n t  analysis by Tikka (1975) 

in  c lu ster bean has shown that the p os itive  

correlations o f pod number and pod length on seed 

y ie ld  were due to th e ir  in d irect e f fe c ts  through 

clusters per plant and grains per pod. In fa c t 

the d irec t e f fe c t  o f pod length was negative.

Lai and Pa m l Haque (1971) reported that 

100-seed weight and number o f pods per plant had 

very low d ire c t pos itive  e f fe c t  on seed y ie ld  in 

soybean and a l l  other characters except 100-seed 

weight had s u ff ic ie n t ly  high p os itive  in d irect 

e f fe c ts  on seed y ie ld  through nuaber o f  pods, 

Sengupta and Katarla (1971) analysed the path 

co e ffic ien ts  in  soybean and found very email d irec t 

e f fe c ts  o f pods per plant and clusters per plant 

towards y ie ld . The high residual e f fe c t  (0,541) in



th e ir  in vestiga tion  was suggested to he due to 

sampling e rro r and many other characters whloh 

were not taken in to  account* Kaw and Menon (1972), 

a fte r  a c r it ic a l  study o f the path analysis in 

soybean suggested that the number o f pods and days 

to maturity contributed the most, both d ir e c t ly  

and In d ire c tly  towards y ie ld  per plant* Bays to 

50 per oent flow ering had sizeab le negative e f fe c ts  

on y ie ld  both d ire c t ly  and in d ire c t ly .

Singh and Singh (1970) used path analysis 

in  pea and reported that branch number, pods per 

p lant, seeds per pod and 100-seed weight were the 

important y ie ld  contributors as indicated by the 

d ire c t and in d irect e ffe c ts *  Srivastava e t a l . 

(1975) using the path analysis in  pea suggested 

that number o f pods per p lant, pod length and number 

o f seeds per pod could be e f fe c t iv e ly  u t ilis ed  in 

se lec tin g  high y ie ld in g  genotypes, since they had 

high d ire c t e ffe c ts *  Tikka and Asawa (1975) 

pointed out that maximum weightage should be given 

to seed s ize  and pods per p lan t, while making 

se lec tion  fo r  y ie ld  in peas, as shown by the path 

co e ffic ien ts *



4 .  SELEC’flQK 1HHUX

The m ultiple regression analysis has been 

used in many vegetables fo r  formulating the 

se lec tion  index* The resu lts are reviewed below 

b r ie f ly .

Hasel and lush (194?) has suggested that 

an index o f se lection  which gives proper weight to 

each t r a i t  is  more e f f ic ie n t  than se lec tion  fo r  

one t r a i t  a t a t ia e *

Thaaburaj (1973) carried out m ultiple 

regression analysis in  ridge gourd and reported 

that pod weight and number o f  seeds per pod had a 

s ign ifica n t e f fe c t  on y ie ld  per plant*

In tomato* Kandpuri e t a^. (1976) have 

revealed that the number o f  f ru its  per plant* days 

taken to maturity and plant height measured 48.80 

per cent o f  the to ta l varia tion  in  y ie ld *  An index 

including the average fru it  s ize  in  addition to  the 

above components was found to  increase the e ffic ie n c y  

to 51 *2*3 per cent.

Lee (1976) stated that plant height* diameter 
o f stem* number o f fru ita  per plant and f r u it  weight



t

were the Important characters fo r  y ie ld  prediction 

in  c h i l l i .

K ir t i  Singh a^. (1974) attempted to 

pred ict the y ie ld  in  bhindi and found that i t  was 

prim arily dependent on weight o f f r u it ,  number o f 

fru its  per plant and number o f female flow ers per 

plant. The estimate o f c o e ff ic ie n t  o f determination 

wae 0.83. Boy and Chhonkar (1976) stated that the 

number o f  fru its  per plant and branches per plant 

had s ign ifica n t contribution towards y ie ld  in 

bhindi and the prediction power o f  the regression 

equation was 87.10 per cent o f fru it  y ie ld .

Kumar e t a l.  (1976) analysed the regression 

values in  cowpea and showed that the clusters per 

p lant, pods per plant and 100-eeed weight were the 

Important characters in determining tbs pod y ie ld .

Panda at a l ,  (1975) have revealed that tbs 

y ie ld  in french bean was prim arily dependent on 

plant height, days to flow er, primary branches, pod 

length and pods per plant. The estimate o f 

c o e ff ic ie n t  o f determination wae 0.741, ind icating



that about 74 per oent o f  to ta l v a r ia b il it y  In 

y ie ld  could be accounted fo r ,  I f  ee lec tlon  was 

baaed on theae character#.

banghl and Shnraa (1964) suggested that 

about 64 per cent o f  the v a r ia b il it y  in  y ie ld  o f 

o luater bean was observed to be due to  clusters 

per p lant, pod# per plant and 100-eeed weight while 

90 per cent o f  the v a r ia b il it y  in  y ie ld  was 

accounted fo r , by the variable# #uch as clusters 

per p lant, pods per plant and branches per plant.

Anand and lo r r ie  (1963) reported that the 

ntuaber o f pods per plant and saeda per pod wera 

aore important than seed weight fo r  predicting 

the y ie ld  in  soybean. Choudhury e t eg,. (1977) with 

a study o f m lt lp le  regression d ia ly s is , suggested 

that nutber o f pods per plant and tea t weight were 

the predictors o f  y ie ld  in  soybean and the 

prediction power o f the equation was 74.3 per cent 

o f the observed y ie ld .



MATERIALS AND METHODS



MATERIALS AMD HEXHODS

A f ie ld  experiment fo r  the analysis o f genetic 

v a r ia b il it y ,  correlation  atudies and path c o e ff ic ie n t  

analysis in  b it te r  gourd (HglordlQft flhiranUft > *as 

conducted during 1977-78 (October- ebxuary}* The t r ia l  

was conducted in  the f ie ld s  o f  the Instructional Fare 

o f the College o f Horticulture# Kerala Agricu ltura l 

University# Vellanikkara*

MaT^IALS

Twenty f iv e  d iverse b it te r  gourd types, co llected  

from d iffe ren t parte o f  the Kerala State (Cannanore #

Calicut and Trichar) and maintained in  the department 

o f O lericulture# College o f Horticulture# Vellanikkara 

were used fo r  the s udy. These types had been selected 

based on the visual morphological characters o f fru it  

given in  Table 1*

u m m

1* i»ay out o f experiment

The experiment was la id  out in  randomised block 

design with three rep lica tions* saoh rep lica tion  eonslsted 

o f twentv f iv e  plots# one fo r  each b it te r  gourd type and 

the number o f plants per p lo t was three. To enable accurate 

individual observations# a spacing o f  3 M between rows and 

2. 5 b between plants was given*



Table 1* Morphological f r u i t  characters o f d if fe re n t
b lt ta r  gourd types

Type Colour Length V14 HU 4U b
middle

B.G.1 Green, l ig h t  green 
at the t ip Medium long Broad

B.G.2 Whitish green Medium long Broad
B.G.5 White Medium long Narrow

B.G.4 White Medium long Broad

B.G.5 whitish green Medium long Narrow

B.G.6 Whitish green Long Broad

B.G.7 Bark green. Medium long Broad
B.G.8 White Medium long Broad
B.G.9 h it is h  green Short Broad
B.G.10 White Medium long Narrow
B.G.11 Whitish green Very short Broad
B.G.12 Bark green, l ig h t  

green at the t ip Medium long Narrow

B.G,13 Bark green Short Narrow

B.G. 14 White Short Narrow

B.G.15 Whitish green Long Harrow
B.G.16 White Medium long Narrow

B.G.17 Green Medium long Narrow
B.G.18 White Medium long Broad

B.G.19 Whitish green Medium long Broad
B.G.20 Green Long Broad
B.G.21 Green, l ig h t  green 

at the t ip Long Broad

B.G.22 Green Medium long Narrow

B.G.23 Green Very long Broad
B.G. 24 White Medium long Broad

B.G.25 White Long Narrow 
middle 
at the

in the
and broad 
t ip .

(Continued)



Table 1 • (oon td .)

Type 3pinee Fidgee

3.G.1 Present* not proalnent Present, discontinuous
B.G.2 Absent Present, discontinuous

B.G.3 Present* prominent Absent
B.G.4 Present* h igh ly prominent Absent

B.G.5 Absent Present, continuous
B.G.6 Absent Present, discontinuous

B.G.7 Present* prominent Abaent
B.G.9 Present* not prominent Absent

B.G.9 Present, prominent Absent
B.G.10 Present, prominent Aba**n t

B.G.11 Present* prominent Absent
3.G.12 Present, not prominent Absent

B.G.13 Present, not prominent Absent
B.C.14 Present, not prominent Absent

B.G.15 Present, not prominent Present, discontinuous

B.G.16 Absent Presen t, discontinuous

3.G.17 Present, not prominent Absent
B.G.10 Absent Present, discontinuous

B.G.19 Present, prominent Absent

B.G.20 Absent Present, continuous
B.G.21 Present, not prominsnt Present, discontinuous
B.G.22 Absent Present, continuous
B.G.23 Preaent, prominent Absent
B.G.24 Present, prominent Absent
B.G.25 Absent Present, continuous



2* F ield  culture

The twenty f iv e  types were ee lfed  fo r  two 

generations when apparent homozygosity was achieved.

The seeds were then sewn in  prspaiwd p its  a t the rate 

o f fou r seeds per p it  on 22-10-1977. A fte r  germination, 

only one seedling was retained per p it  and the rest ware 

removed•

Farm yard manure was basally applied at the rate 

o f f iv e  tonnes per hectare* Inorganic f e r t i l i z e r a  were 

applied at the rate o f  56 kg N, 56 kg P and 56 kg & per 

hectare as ammonium sulphate* superphosphate >nd muriate 

o f potash resp ec tive ly , in  three equal doses, one before 

sowing and la t e r ,  at 15 days in terva l a fte r  germination 

as per the recommendations o f Bhesl elf a l.(1 9 6 5 ). Pot 

watering was practised on a lternate days In the ea rly  

stages. When the vines startsd t r a i l in g ,  basin ir r ig a tio n  

was adopted on a lternate days* The vines were trained 

Ind iv idually  on mndals erected a t a height o f about 1.85
t>|<3.~7t f>T«t

metres* >uring the cropping period prophylaticAmeasures 

were taken as per the recommendations* The harvest o f the 

crop was completed on 26-2-1970.

A part o f the experimental f ie ld  showing the method 

o f tra in in g , is  presented in P la te  I*  Information 

regarding temperature, humidity and r a in fa ll during ths 

period o f crop growth i s  given in  Appendix I*



3. Qhservatlons

Bata wore collected  on the fo llow in g  twenty one 

characters. HutIre population was considered f o r  a l l  

the characters except fo r  f lo r a l  characters and biochemical 

characters o f f r u i t » in  which esse only the central plants 

o f each b it t e r  gourd type in  every rep lica tion  were chosen. 

Wherever en tire  plante were taken in to  account, average 

values were calculated fo r  eseh p lo t fo r  the s ta t is t ic a l 

analysis.

3 .1 . Nuaber o f  primary branches oar plant

The number o f branches developed fro a  the sain vine

was counted a fte r  the harvest o f the crop.

3«?. frtagth olJiaia ting
The to ta l length o f the main vine was measured in 

metres when onoe cropping was completed.

3 .3 . Kode at which the f i r s t  female flow er appeared

'he node at which the f i r s t  female flow er appeared 

was counted froa  the cotyledon node and recorded.

3.4. naaLjciuLJHMfliaft gl tbft l i n l  fftaaift flawir
The rnruber o f daye taken by the f i r s t  female flow er

o f a l l  the plants to open from the date o f sowing was

recorded.



3 .5 . Nmbtr q£ £p m I§  t l m m . m x  pXaat

Total number o f female flowers produced by each 

vine was oounted during the en tire  cropping period.

3.6. ZMXOmUMB, flf fB— ltt f l f lW I l

The number o f  male flow ers opened each day was 

also recorded. A fter c o lle c t in g  the data, percentage o f 

female flowers over to ta l number o f  flow ers waa worked 

out.

3 .7 . jfoy» Xgr p i l i n g  a a tn r iu

Ten feaa le  flow er* were tagged on the datea o f 

th e ir  opening. A fter s e t, s ix  fru ita  out o f  the tagged 

ones were ciosen fo r  observation. The number o f daya 

from the date o f opening to the date o f harvest was recorded 

and the mean worked out fo r  a l l  ths plants.

3. . liftlA SIX Plant
Fruits were harvested as and when they matured, t  .e 

maturity fo r  vegetable purpose being judged by visual 

observation. Total weight o f the fru ita  harvested from 

each plant was calculated at the end o f  the reriod and 

y ie ld  recorded in kg per plant.

3.9. Number o f fru ita  per plant

The number o f fru its  harvested was oounted and to ta l 

number o f f ru its  produced by each plant waa worked out.



During harvest, s ix  f r u it *  were randomly selected 

from each plant fo r  recording the fo llow in g  measurement*.

3.10. wslant or X iu lt

Weight o f  the s ix  fr u it *  were recorded in grass 

and the mean weight worked out.

3. 11. irtagth o£ fra il;

Length was measured from the sta lk  end to the t ip  

in  cm fo r  the s ix  fru its  and averaged.

3.12. Sixth, g £ , t o l l

The g irth  in the middle portion o f the fr u it  was 

recorded in cm and averaged.

3.13. Flesh thickness

By using a micrometer the fle sh  thickness o f the 

s ix  fru its  was estimated a fte r  cutting et the centre and 

data recorded in mm. he man was then worked out.

3.14. liuahgx gJLaseda jM XJtoilt

Total number o f seeds oontalnsd in  the s ix  fru its  

was counted to get the mean.

3.15. I f i f ls iM l MfiJUht

Seeds were extracted separately fo r  each p lant, 

from ripe f r u it s ,  washed and dried uniform ly. Hundred 

bold seeds were selected and the weight recorded in  grams.



For estimating ths fo llow in g  chemical constituents 

o f f r u i t ,  one f r u it  per plant wae harvested at random, on 

the 18th day o f  flow er opening (that is  the time o f 

a tta in ing commercial maturity) from the middle row o f 

each rep lica tion ,

3.16. Total soluble so lids

The to ta l soluble so lids was estimated by using 

Abbe refractom eter.

3.17. Yitftaln C eoataaJi

Samples froa  the middle portion o f fresh  fru its  

were used fo r  the estim ation o f vitamin C content. The 

tissue was macerated in a pestle and mortar adding 2 per 

cent metaphosphoric ac id -acetic  acid s ta b ilis in g  extracting 

solu tion  and vitamin C content was estimated volum etrically 

by the 2, 6 -  dichlorophenol-indophenol visual t it r a t io n  

method (A .O .A .C ., 196C). The value was expressed in mg o f 

vitamin C per 100 g o f fru it  on *. wet weight basis.

3.18. jjcaSflia goats,at

The rest o f the f r u i t ,  a fte r  being used fo r  v itaa ln  C 

determination, wae chopped in to  pieces and dried in an a ir -  

oven at 80*C t i l l  constant weight was obtained. The whole 

m aterial wae ground to pass through a 0.5 ern mesh in a 

Wiley m ill.

Accurately 0.1 g o f  the sample was weighed arxl 

nitrogen content was estimated by macrokjeldahl method.



Protein content o f the f r u i t  was found out by m ultiplying 

the value o f n itrogen by 6,25 and the protein content 

waa expressed in  grass per 100 g o f f r u it  on dry weight 

basis (A .O .A .C ., 1960).

3.19. Phosphorus content

A suitable quantity o f 1 g o f ground sample was 

digested in  1i2t9 HCIO^i 

100 ml with d is t i l le d  water.

Phosphorus in  a 10 ml a liquot o f th is  extract 

was determined co lc r im etr ica lly  using the vanadonolybdo- 

phosphoric yellow  oolour method in  n it r ic  ad d  system 

(Jackson, 1973).

3.20. Potassium content

Fotassium in an aliquot o f the t r ip le  acid extract 

o f the sample was determined using a flame photometer 

(Jackson, 1973).

3.21. Iron content

Iron content in  15 ml aliquot o f the t r ip le  acid 

extract o f the sample was determined co lo rim etriea lly  

using the O-phenanthroline red ferrous ooaplex method 

(Jackson, 1973).

HgSO t̂HNO. mixture and made upto



4* S t ft t lit lf lft l analysis

Bata on d iffe ren t characters studied were 

subjected to  s ta t is t ic a l analysis.

The analysis o f variance technique suggested 

by Fisher (1994) was employed fo r  the estimation o f 

various genetic parameters. The b it t e r  gourd types 

were compared fo r  d if fe re n t  economic characters a fte r  

estimating ths various c r i t ic a l  d iffe ren ces . The 

extent o f  association among characters* was measured

by corre la tion  c o e ff ic ie n ts . Path c o e ffic ien t analysis

was used fo r  estimating the d ire c t  and in d irect 

e f fe c ts .  La ter, a prediction equation was f i t te d  

by the m ultiple regression technique.

4.1. }hbn9ty»lfi,.a ffiflfttolfl Mfl
.stimates o f  variance components were made by 

the fo llow ing  formulae as suggested by Burton (1951).

Phenotypic variance (Vp) «  Vg ♦ Ve

where (Vg) * Genotypic variance

Ve * nvironaental 
variance

Genotypic variance (Vg) »  YT VK



where Y** m Mean sum o f squares 
due to treataents

VE SC Mean sum o f squares 
du® to e rro r

N * Number o f rep lica tion

Environmental
variance (Ve) m ytr

idie re VS m Kean sum o f squares
due to error

* • 2 . thgnotvalfi < sw fti& la ss& . al.

The phenotypic and genotypic coe ffic ien t®  o f 

varia tion  were calculated by the formulae suggested by 

Burton and evane (1 9 3 )-

Phenotypic c o e ffic ien t
o f variation (PCV) • JWp x 100

X

»diere Vp ■ Phenotypic variance

X • Mean o f the character
under study

Genotypic c o e ff ic ien t yw~ „ , nn
o f variation  (G. V) »  '{ H  *  100

J.

where Vg * Genotypic variance

* Mean o f the character 
under study



4.3 . H e r ita b ility

H e r ita b ility  in  the broad sense was estimated 

by the fo llow ing  formula as suggested by -urton and 

Devane (1953)*

H e r ita b ility  (H) *  x 100

where Vg ■ Genotypic variance

Vp * Phenotypic variance

The expected genetic advance o f the availab le 

goraplasa was Measured by using the formula suggested 

by Lush (1949) and Johnson e t al.(1955 a ) at 5 per cent 

se lection  in ten sity  using the constant t  as 2.06 given 

by Allard (1960) •

Expected genetic
advance (Gs) ■ Vg x I

y/W

where Vg • Genotypic variance 

Vp • Phenotypic variance 

K ■ Selection  d if fe r e n t ia l

4 .5 . Genetic gain (Genetic advance as percentage of
mean)

The method fo r  the assessment o f genetic adva ce



ae percentage o f mean suggested by Joroaon et a l . 

(1955 a) was used.

Genetic gain (GG) * Gf x 10c

where Gs xpected genetic 
advance

Mean of the character 
under study

4.6 . Zhsaatexls* gflfifliy.Nia,ju&. fiflYirgrjgflfcal 
fionr9l.u.tloiL.c.tt.ef£Irafia.tg

The phenotypic, genotypic and environmental

covarianoes were worked out in the some way ae the

variances were ca lcu lated. Mean product expectations

of the c-variance analyses are analogous to  the mean

square expectations o f the analyses o f variance. ?he

d if fe re n t  covariance estimates were calculated by the

metnod suggested by visher (1954).

Ihenotypic covariance 
between two characters
1 and 2 (COVp19) •  COTf1? ♦ COVe12

where COVg.p ■ Genotypic 
covariance 
between 
characters 
1 and 2

COVe12 Environmental 
covariance 
between 
oharacters 
1 and 2



Genotypic covariance 
between two characters 
1 and 2 <COVg12) Mti2 -  M«12

where Mt12

he 1?

N

»  Mean sum o f prod act 
due to  treatment* 
between characters 
1 and 2

* Mean sum o f pi'odact 
due to  e rro r  between 
characters 1 and 2

m Nuaber o f rep lica tion

The phenotypic, genotypic and environmental 

corre la tion  c o e ffic ien ts  aaong the various characters 

were worked oat in  a l l  Possible combinations according 

to the formula® suggested by Johnson e t a l • (1955 b) 

and Al -  Jibouri et a l* (1958).

•t henoty pic corre la tion  %
co e ffic ien t between two p12 
characters 1 and 2

12
y fv p , ) <vP'p

where GOVp-2 * Phenotypic 
covariance 
between 
characters 
1 and 2

Vp1

Vp,

henotyric 
variance o f
character 1

j henotyi ic  
variance of 
char-'ctcr 2



Genotypic corre la tion  / \
co e ffic ie n t between two *12 
characters 1 and 2

COVfi12

where covS12

V«1

xAVg,; (t'gjJ

Genotypic 
covarian ce 
between 
characters 
1 and. 2

Genotyr ic  
variance o f
character 1

Genotypic 
variance o* 
character 2

Envlronaen tal corre la tion  
c o e f f ic i ' nt between two
characters 1 and 2 ( r e t2 ) cove 12

where COVe12

Vs.

v/TTe’ T  CV#p”

*  Environmental 
covariance 
between
characters 
1 and 2

■nvironmental 
variance o f 
character 1

Ve, nvironmentnl
variance o f 
c h a ra c te r  2

4.7. Path c o e ff ic ie n t  analysis

la th  c o e ffic ien ts  ars standardised regression 

c o e ff ic ie n ts . In path c o e ff ic ien t analysis the 

correlations among cause and e f fe c t  are partitioned



in to  d iroot and ind irect e f fe c ts  o f causal factors  

on an e f fe c t  fa c to r . The prin cip les  and techniques 

suggested by Wright (1921) and L i (1955) fo r  cause 

and e f fe c t  systes were adopted fo r  the analysis using 

the formula given by Hewey and La (1959). The 

characters having s ign ifican t corre la tion  with y ie ld  

at one per cent le v e l were selected and accordingly 

nuaber o f primary branches per p lant, length o f aain 

v in e , number o f female flowers per plant, number o f 

fru its  per p lant, weight o f fru it  and length o f f ru it  

were considered for the path c o e ff ic ie n t  analysis.

4 .3 . Multiple regression analysis

The characters having high d irec t contribution 

towards y ie ld  as revealed from path c o e ff ic ien t 

ana lysis, were selected fo r  the formulation o f  selection  

index. Accordingly, length o f aain vine (X ^ ), nuaber 

of f ru it  a per plant ( vg) and weight o f f r u it  (X1Q) were 

taken in to ac ount. The p a rtia l regression co e ffic ien ts  

o f these characters with y ie ld  (Y ) were worked out and 

a m ultiple l in ia r  regression function, Y «  a 4 ♦

**2 X9 * *3 *10* wa® according to the method

given by Goulden (1952).



RESULTS



RESULTS

1. VARIABILITY STUDIES

Of the various parameters o f quantitative 

v a r ia b il it y ,  mean, range and the varia tion  around 

the mean are the basic ones. The mean performances 

o f twentyfive b it t e r  gourd types in  respect o f 

y ie ld  and other quantitative characters are furnished 

in Table 2 and F ig . 1 ,2  and 3. The analysis o f 

variance carried out fo r  the twenty one characters 

presented in Table 3 showed that the d ifferen ces 

among the twenty f iv e  types fo r  a l l  the char-ctere 

were highly s ign ific a n t. The range, o vera ll mean 

and standard e rro r fo r  d if fe re n t  characters are given 

in Table 4. Table 5 contains the estimates o f 

phenotypic, genotypic and environmental variances.

In Table 6 and F ig . 4 and 5, the phenotypic and 

genotypic c o e ffic ien ts  o f va r ia tion , h e r ita b i l i ty ,  

expected genetic advance and genetic gain fo r  the 

d iffe ren t  characters are furnished*

1.1. Humber o f Primary branches rmr slant

The mean number o f primary branches among the 

d iffe ren t  b it t e r  gourd types ranged from 18.00 to



Table 2. Mean values o f twenty one quantitative character* in 
d iffe ren t b it te r  gourd types (fr o a  1 to 5)

Types
Mo .Of

primary 
branches 
per plant

Length o f 
Bain vine 
(metres)

ffod# at 
which the 

f i r s t  
feaa le  
flow er 

appeared

Bays fo r  
opening o f 
the f i r s t  
feaa le  
flow er

Mo.of 
feah le 
flowers 

per plant

1 2 5 . . . r . 4 . 5

B.G.1 25.00 4.81 17.00 35.34 62.67
B.G.2 19.11 4.26 18.78 41.22 51.00

B.G.3 31.11 4.69 25.00 43.67 37.67
B.G.4 26.44 4.59 16.11 58.56 35.33

3.G.5 26.89 3.93 23.22 45.00 50.00

B.G.6 30.67 5.00 21.11 37.22 51.00

B.G.7 28.00 4.09 15.89 35.89 65.67
B.G.8 23.33 4.22 21.22 46.89 48.67

B.G.9 25.11 5.06 22.34 46.55 64.00

B.G.10 26.22 4.60 18.56 39.56 60.00
B.G.11 24.55 2.92 18.11 41.45 38.67
B.G.12 22.22 4.36 22.78 45.33 75.67
B.G.13 26.11 4.64 20.22 41.00 82.33
B.G.14 27.44 4.42 18.56 59.22 36.67
B.G.15 32.78 5.19 25.11 45.78 71.67
B.G.16 30.67 4.37 17.78 38.11 80.67
B.G.17 34.33 5.48 26.44 44.22 81.67
B.G.18 30.00 5.26 25.22 48.44 61.00
B.G.19 22.67 4.13 14.11 46.00 38.33
B.G.20 28.34 4.34 14.11 45.34 62.00
B.G.21 34.44 5.37 22.56 42.67 83.00
B.G.22 18.00 4.37 20.00 45.89 41.00
B.G.23 35.89 6.22 21.44 42.78 66.33
B.G.24 25.11 4.65 26.89 44.67 62.67
B.G.25 23.55 4.27 20.11 40.22 59.67



55*39 with a general Man o f 27*12, Among the 

typee studied, B.G. 25 recorded maximum number o f 

branches (55*39), whereas B.G. 22 had the minimum 

number o f branches (18*00) per plant* "he 

d ifferen ces among the types were highly s ign ifica n t. 

The estimated phenotypic, genotypic and 

environmental variances (Vp * 21*64, Vg ■ 20*81,

Ye * 0.65) showed a predominant Influence o f genetic 

component in re la tion  to environmental e f fe c t  fo r  

th is  character* The phenotypic and genotypic 

c o e ffic ien ts  o f  varia tion  (PCV • 17*15 per cent,

GCV * 16.82 per cent) also confirmed that the ma^or 

part o f variation  was due to the genetic e f fe c ts .

Broad sense h e r ita b il ity  was high (96*16 per cent) 

and the genetic gain was fa i r ly  good (55.98 per cen t).

1*2. frftMth Qt Bflla Ylflg

the length o f main vine ranged from 2.92 to 

6.22 metres with a general M a n  o f 4*61 metres* 

Maximum length o f 6,22 metres was observed in the 

type b.G. 23 followed by B.G. 17 (5*48 m), B.G. 21 

(5.37 m), B.G. 15 (5.19 m), while a minimum mean 

length o f 2.92 m was recorded fo r  B.G. 11. The
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d iffe ren t  varlanoe estimates were cooperatively 

very low with la rge r  genetic component than 

environmental variance (Vp • 0*42, ?g *  0.39,

Ve * 0*03)* The phenotypic and genotypic c o e ffic ien te  

o f  varia tion  were 14*07 per cent and 13.51 per cent 

resp ec tive ly , which showed that a greater part o f 

varia tion  was accounted by genetic  causes.

J e r ita b llity  estimate recorded a h ig h  value o f  92. 18 

per cent. Even though the expected genetic advance 

exhibited a low value o f 1*23, the improvement 

possible fo r  the character was found to be 26.73 

per cent,as indicated by the estimate o f genetic 

gain.

’ •3. Sfl&fi as Mhlflh ttoa i lK i t  fga a lftX U b s il.mm&iaA

The general mean o f  th is  character was 20.51, 

even though the values ranged from 14.11 to 26.89 

among the d iffe ren t  types tested . The type B.G. 24 

had maximum number o f nodes (26 .89 ), whereas the 

types B.G. 19 and B.G. 20 recorded the minimum 

number o f nodes (14.11) fo r  the appearance o f f i r s t  

female flow er. The variance estimates have 

revealed that major part o f  v a r ia b il ity  fo r  the



character was contributed by genetic e f fe c t  ( Vp * 

13.91, Vg -  13.07, Ve -  0 .84 ). In general 

genotypic c o e ffic ien t o f varia tion  was moderately 

high (17.63 per cen t) with high h e r ita b il ity  

(93.97 per c en t). The expected genetic  advance 

shoved a low value (7 .2 2 ), but the genetic gain 

indicated a high percentage (35.21 per cen t), noting 

the improvement fea s ib le  fo r  the character.

1 *4. Para fo r  opening o f the f i r s t  feaa le  flow er 

The mean number o f days fo r  the opening o f 

the f i r s t  female flow er ranged from 33.89 to 48,44 

with a general mean o f 42.36 days. Maximum number 

o f days was recorded fo r  the type B.G. 18 (48.44) 

and the minimum number o f days was observed in 

B.G, 7 (33 .89 ). Other early  flow ering types were 

B.G. 1 (35.34 days ) and B.G. 6 (37.22 days). In 

general the v a r ia b il it y  was low (Vp «  14.90) with 

more amount o f genetic component (Vg * 14.68) than 

the environmental variance (Ve ■ 0 .22 ). The 

genotypic c o e ff ic ie n t o f varia tion  recorded was 

only to the extent o f 9.05 per cent. H e r ita b ility  

estimate was very high (96.5 per cent) and the



expected genetic advance (7 .8 ? ) and genetic gain 

(18.49 per cent) exhibited low values.

1.5. Number o f female flow ers per plant

Humber o f female flow ers showed a wide range 

o f varia tion  from 35*33 to  83*00 flow ers among the 

types, eve*though the general mean was 58.69 flowers 

per plant. Maximum number o f female flow ers was 

produced by the type B.G. 21 (83*00) which was 

followed by B.C. 13 (82 .33 ), and B.G. 17 (81 .67 ), 

while the minimum number o f female flowers was 

produced by B.C. 4 (35 .33 ). The variance estimates 

were high (Vp * 240.01, Vg * 236.15, Ye * 3.86) and 

the genotyoic c o e ff ic ie n t  o f va ria tion  was fa i r ly  

good (26.18 per cent). The h e r ita b il ity  percentage 

and expected gene cic advance vere high (H * 98.39 

per oent, Gs «  31*40). The estimate o f genetic gain 

revealed that by se lec tin g  f iv e  per cent superior 

plants from the availab le germplasm i t  was possible 

to get 53.5 per cent improvement fo r  the character.

1.6. £&rcgnlage_ o£ £ * m U  flow ers ner, plant

Percentage o f female flow ers showed a narrow 

range o f 2.74 to 6.56 with a general mean o f 4,52.



Table 2a. Mean values o f twenty one quantitative characters 
in d iffe ren t b it te r  gourd types (from 6 to  10)

Types
Percentage 
o f female 
flowers

Days fo r
picking
maturity

Yield  
per plant 

<^«)

Ho. o f 
f ru its

per plant

Weight 
o f f r u it

Cg>
6 5  . . . . 8 . 1 7 . . . . . ' . a . ' 11" ...TO .7

B.G. 1 4.65 15.44 5.23 54.22 155.39
B.G.2 4.55 15.17 5.04 46.11 182.21

B.G.3 2.74 16.94 3.26 32.89 170.36

B.G.4 6.56 14.22 3.50 33.67 183.15

B.G.5 4.06 17.28 2.92 29.78 136.93
3.G.6 3.49 18.00 5.22 42.78 200.75
3.G.7 4.91 13.44 4.41 53.22 163.92
B.G.8 3.71 13.17 3.93 41.22 156.97
B.G.9 4.21 14.94 6.73 53.11 166.53
B.G.10 4.56 12.39 7.47 51.22 167.72
B.G.11 5.23 11.89 2.53 31.22 122.36
B.G.12 4.07 14.06 5.67 66.66 159.36
B.G.13 4.99 13.06 3.36 73.22 115.41
B.G.14 5.38 14.17 2.69 29.89 127. r-5
B.G.15 4.34 15.89 7.58 61.33 188.14
B.G.16 5.05 14.28 4.58 73.33 157.97
3.G.17 4.67 13.22 5.67 70.22 154.65
B.C.18 5.03 13.28 5.03 50.56 192.90
B.G.19 4.21 17.22 3.04 31.00 191.65
B.G.20 5.67 15.45 6.02 48.00 199.68
B.G.21 4.95 16.39 7.75 73.67 209.07
B.G.22 3.71 13.67 3.78 31.11 156.43
B.G.23 3.96 12.83 10.87 55.22 234.98
B.G.24 4.60 14.39 5.15 51.56 180.84
B.G.25 3.72 16.44 3.04 28.56 185.74



She highest percentage o f  6,56 was observed in  B.G* 4 

and the lowest (2*74) in  B.G. 3. The variance 

estimates (Vp • 1*24# Tg m 1.19# Vo «  0*05) exhibited 

a predominant o f fs e t  o f  genetic component. S im ilarly  

the phenotypic and genotypic c o e ff ic ie n ts  o f variation  

were very low (PCV • 9,11 per cent, GOT * 8.94 per 

cen t). The h e r ita b il ity  estimate was h i# i (96.17 per 

cent)# but the genetic gain showed a low value (18.06 

per cen t).

I .7 .  Pays fo r  piokamt maturity

The range observed fo r  the character was from

II.8 9  to  18.00 days with a general mean o f 14.69 days. 

The maximum number o f days was taken by the type B.G.6 

and the minimum number in B.G. 11 fo r  the maturity o f 

f r u i t .  Other ea rly  maturing types were B.G. 10 

(12.39 days), B.G. 23 (12.83 days), B.G. 13 (13.06 

days), B.G. 8 (13.17 days), B.G. 17 (13.22 days) and 

B.G. 18 (13.28 days). The variance estimates 

observed fo r  the character were low (Vp ■ 2.87, Vg * 

2.78, Ve ■ 0.09) with a dominance o f genotypic 

variance. S im ilarly  the genotypic c o e ff ic ie n t  o f 

varia tion  was found to exh ib it a low value o f 11.35



per cent. Other genetic parameters l ik e  h e r ita b il ity ,  

expected genetic advance and genetic gain estimated 

were 96.81 per cent* 3*38 and 23.01 per cent, 

resp ective ly .

1-8. .^e ld  J*X

‘he general mean e f  the ava ilab le  population 

waa found to  be 4.96 kg o f f ru its  per plant. However 

y ie ld  showed a wide va r ia tion , ranging from 2.53 to 

10.8? kg per plant. The highest y ie ld  was produced 

by the type B.G. 23 (10.87 kg) which was followed by 

B.G, 21 (7.75 k g ), B.G. 15 (7.58 k g ), B.G. 10 (7.47 

k g ), B.G. 9 (6.73 k g ), l.G . 20 (6.02 kg) and the lowest 

y ie ld  was recorded in  B.G. 11 (2.53 k g ). The variance 

estimates indicated a profound influence o f genetic 

component than the environmental e f fs o t  in  the to ta l 

phenotypic variance. The phenotypic and genotypic 

co e ffic ien ts  o f varia tion  were the h ighsst(K 'V  •

39.88 per cent, tcv  * 39.82 per cent) among the 

d iffe ren t characters studied. S im ilarly  the broad 

sense h e r ita b il i ty  exhibited very hljgh percentage 

(99.74 per cen t). Although the expected genetic



F ig .2. Metroglyph showing fr u it  and seed characters

Numbers from 1 to  25 In ths figu re  
represent b it t e r  gourd types from 
B.G.1 to B.G.25, respective ly
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advance was low (4 .06 ) the genetic gain had the 

higheet estimate o f  81,93 per cent among the 

d iffe ren t  t ra ita .

1.9. Number of fru its  per Plant

The range o f varia tion  observed In th is  

oharaoter was fro®  28.56 to  73.67 with a general 

mean o f 46.55. Maxiwin number o f  73.67 fru it s  was 

produced by the type B.G. 21 which was o loae ly  

followed by B.G. 16 (73 .33 ), B.G. 13 (73 .22 ), B.G. 17

(70 .22 ), B.G. 12 (66 .66 ), B.G. 15 (61.33) and B.G. 23

(55 .22 ), while the minimum number o f fru its  was 

produced by the type B.G. 25 (28 .56 ). A high amount 

o f v a r ia b il it y  was observed fo r  the oharaoter as shown 

by the d iffe ren t variance estimates (Yp *  230.60,

Vg -  230.14, Ye * 0 .46 ). The phenotypic and 

genotypic co e ffic ien ts  o f va r ia tion  showed the same 

trend with high estimates (PCV «  31.28 per cent, GCY ■

31.25 per cen t). The estimated h e r ita b ility  showed 

the highest percentage (99.80 per cen t) among the 

various characters and the expected genetic advance 

recorded a moderately high value o f 31.22, The 

genetic «a in  bad a high value o f 64.30 per cent.



Ind icating the p o s s ib ility  o f improvement at f iv e  

per cent se lection  pressure.

1.10. Weight o f f r u it

Mean weight o f f r u it  ranged from 115*41 g 

to 234.98 g. Type B.G. 23 recorded the highest 

average f r u it  weight o f 234.98 g while the lowest 

average f ru it  weight o f 115*41 g was recorded fo r  

the type B.G. 12* Other b it t e r  gourd types lik e  

B.G. 21 (209.07 g),B .G . 6 (200.75 g ) ,  B.G. 20 

(199.68 g ) and a.G. 18 (192.90 g ) a lso had 

appreciably high average f r u it  weight. The 

phenotypic* genotypic and environmental variances 

were 835.90, 776.86 and 59.04,resp ec tive ly • The 

phenotypic and genotypic c o e ff ic ie n ts  o f  varia tion  

(PC? * 16.83 per cent, GCV »  16.28 per cent) showed 

that a major part o f the va ria tion  was due to genetic 

e f fe c t .  The h e r ita b il ity  and expected genetic gain 

weia comparatively high (H «  92.94 per cent, Ge * 

55.35). The estimate o f genetic advance aa 

percentage o f mean was found to be moderately good 

(32.33 per cen t).

1.11. Length o f f r u it

Mean length o f f r u it  exhibited a range,16.93



tab le 2b, Mean values o f twenty one quantitative characters 
In d iffe ren t b it t e r  gourd types (fro a  11 to 15)

types
length 

o f fru it  
(QB)

Girth 
o f f r u it  

(©a)

?lssh
thickness

(mm)

So. o f 
seeds 

per fru it

100-seed
weight

<g)
11 12 13 14 !?

B.G.1 22.88 16.29 5.81 20.79 22.79
B.G. 2 25.55 16,39 6.77 26.11 20.78

B.G.3 28.35 13.99 6.01 30.00 24.53
B.G.4 27.66 16.76 6.84 31.68 25.15
B.G. 5 21.60 14.06 4.73 28.86 17.02
B.G.6 31.09 15.42 5.97 31.66 24.75
B.G.7 22.87 15.99 6.58 29.59 24.08
B.G.8 24.72 16.13 5.93 30.92 23.70
B.G.9 19.70 17.91 7.31 26.31 24.74
B.G.10 29.61 14.07 5.93 29.94 25.36
B.G.11 16.93 15.03 5.09 27.79 21.16
B.G.12 22.77 14.85 6.31 33.35 22.56
B.G.13 17.99 14.74 4.69 26.11 23.41
B.G. 14 21.24 14.58 5.15 31.27 23.70

B.G.15 31.14 15.13 5.85 29.65 24.41
B.G.16 27.80 14.53 5.94 30.74 23.38
B.G.17 21.86 15.74 6.09 30.35 23.92
B.G.18 26.41 15.97 7.52 32.05 22.81

B.G.19 29.49 12.98 5.87 30.87 20.66

B.G.20 26.92 17.69 7.52 32.27 23.93
B.G.21 30.55 15.65 6.63 27.20 23.50

B.G.22 26.25 14.68 7.01 31.15 21.64
B.G.23 38.78 16.04 5.9B 27.43 23.93

B.G.24 28.02 14.82 6.74 30.31 23.34

3.G.25 27.96 15.13 5.93 28.00 22.89



to 38,78 cm among the d if fe re n t  types with a 

general mean o f 25.92 cm. B.C. 23 produced the 

longest f r u i t  (38.78 cm) whereas the shortest 

f r u i t s (16.93 om) were produced by the type B.G. 11. 

Other types producing appreciably long fru its  were 

B.G. 15 (31.14 cm), B.G. 6 (31.09 om), B.G. 21 

(30.55 cm) and B.G. 10 (29.81 cm). The phenotypic, 

genotypic and environmental variances showed that 

the genetic component was more than the environmental 

varianceCVp • 23.92, Vg *  22.97, Ve -  0 .95 ). However 

the phenotypic and genotypic c o e f f ic ie n t ! o f 

varia tion  were 18.87 per cent and 18.49 per cent, 

resp ec tive ly . The h e r ita b il ity  (96.01 per cent) and 

genetic  gain (37.32 per cen t) were found to be fa i r ly  

promising.

1.12. G irth o f f ru it

Mean g irth  of f r u i t  ranged from 12.98 cm to 

17.91 cm and the overa ll mean was 15.41 cm. The 

maximum average g irth  wae recorded in B.G. 9 (17.91 

cm), while the minimum was observed in  the type 

B.G* 19 (1 .9 8  cm). The variance estimates exhibited 

very low values (Vp ■ 1.43, Vg ■ 1.19, Ve * 0 .25 ). 

S im ilarly  the phenotypic and genotypic co e ffic ien ts



o f va ria tion  were also low (PCV ■ 7.77 per cen t»

GCV * 7.07 per cen t). The h e r ita b i l i t y  recorded 

moderate estimate (62.90 per cen t) while the 

expected genetic advance (2 .0 4 ), and genetic gain 

(13.26 per cent) were o f low magnitude.

1.13. Flesh thickness

Flesh thickness showed a narrow range o f 4.69 

to 7.52 ram, with a general mean o f 6.17 mm. The types 

B.G. 18 and B.G. 20 were found to have the th ickest 

fle sh  while the lea s t thickness o f  f le sh  was observed 

in  the type B.G. 13. The variance estimates have 

shown that a greater part o f  varia tion  was contributed 

by the genetic component. The phenotypic and 

genotypic c o e ffic ien ts  of varia tion  were found to be 

low (PCV ■ 12.88 per cent, GCV ■ 12.36 per cen t).

High h e r ita b il ity  (92.05 per cent) coupled with low 

genetic gain (24.42 per cent) wae recorded in the 

ava ilab le material fo r  fle sh  thickness.

1.14. Humber o f seeds per fru it

Mean number o f  seeds per f r u i t  was found to 

range from 26.11 to 33.35 with a general mean o f

29.70. B.G. 12 contained the maximum number o f seeds



in  the f r u it  while the minimus number was observed 

in  the fru its  o f  B.G. 13* The estimates o f 

variances and c o e ffic ien ts  o f varia tion  were low 

and also indicated a predominant influence o f 

environment over genes fo r  th is  oharaeter (Vp * 6.65, 

Vg * 2.89» Ve ■ 3*77). Among the d if fe r e n t  t r a ite  

studied, the h e r ita b il ity  was found to have the 

lowest estimate o f 43*37 per oent f o r  the number o f 

seeds per fru it*  S im ilarly  the expected genetio 

advance (2*30) and genetic gain (7*76 per cent) were 

observed to have lowest estimates*

1.15* Hundred aeed weight

The range o f va ria tion  was from 17.82 to 

25.36 g with a general mean o f 23.56 g fo r  the 100- 

seed wei& it. The highest 100-seed weight was 

recorded in the type B,G» 10 and the lowest by the 

type B.G. 5. The various variance components and 

co e fflc isn ta  o f  va ria tion  wars found to have low 

estimates* The h e r ita b il i t y  percentage was moderate 

(70.79 per cent) and the genetic gain was only to 

the extent o f 11*82 per cent*

1* 16* Tota l solub le s o l id e

This biochemical t r a i t  had a general mean o f



Table 2c. itsan values o f  twenty one quantitative characters 
in  d iffe ren t b it te r  gourd types (from 16 to  21)

Types
Total

soluble
so lids

Vitamin C 
content 

(og/100g)

Protein
content
(g/100g)

Phosphorus 
oonto nt

(ng/100g)

Potassium
content

(«g/100g)

Iron
conten'
(®g/
100g)

16 17 18 19 20 21

3.G.1 3.32 99.52 18.12 360.83 366.00 10.37
B.G.2 4.33 150.94 16.52 487.50 376.00 7.85
B.G.3 4.55 223.02 16.96 550.67 436.00 13.54
B.G.4 2.07 174.21 14.7© 275.00 303.00 7.51
B.G.5 2.93 130.90 15.48 250.00 274.00 12.27
B.G.6 3.75 125.87 16.07 330.00 348.67 8.34
B.G.7 4.00 133.32 22.79 432.50 383.33 12.38
B.G.8 3.58 113.37 14.28 454.17 379.00 14.07
B.G.9 2.57 102.12 14.26 247.50 357.67 11.64
B.G.10 3.07 92.68 19.35 428.33 382.00 18.40
B.G.11 3.50 60.71 17.28 459.17 379.00 10.89
B.G.12 3.50 93.33 19.94 528.33 390.67 16.07
B.G.13 4.70 186.29 20.16 398.33 428.00 9.31
B.G.14 3.20 121.64 15.08 421.67 312.00 11.74
B.G.15 3.52 101.48 20.34 405.00 365.00 17.56
B.G.16 3.10 65.53 18.57 485.83 391.00 14.60
B.G.17 3.20 87.92 15.80 344.17 315.33 7.19
B.G.18 3.07 128.53 18.62 423.33 368.00 11.21
B.G.19 4.10 166.69 16.72 395.83 296.67 21.58
B.G.20 2.20 100.10 17.99 319.50 334.67 12.59
B.G.21 3.95 147.59 16.73 383.33 338.00 14.28
B.G.22 3.03 73.09 15.98 356.67 334.33 10.05
B.G.23 3.08 65.77 18.79 377.50 346.00 9.20
B.G.24 4.50 124.30 20.81 439.17 342.00 6.77
B.G.25 3.20 78.43 23.93 282.50 400.00 13.22



P ig ,3. Metroglyph showing biochemical characters o f 
f r u it

Numbers froa  1 to 25 in  the figu re  
represent b it te r  gourd types from 
B.G, 1 to  B.G.25* respective ly
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Table 3. Analysis o f variance fo r  21 characters in  25 b it t e r  gourd types (Mean square va lues)

Character B(d l f? « 2 ) ° n
Types F.rror P value C . P.

(d . f . * 2 4 ) (d . f . »4 8 ) fo r  types

1. Number o f primary branches 1.93 63.25 0.83 76.15** 1.50 2.01
2. Length o f  main vine (m etres) 0.01 1.20 0.03 36.37** 0.30 0.40
3. Node at which the f i r s t  female

flow er appeared 0.08 40.06 0.84 47.71** 1.50 2.02
4. Days fo r  opening o f the 

f i r s t  female flow er 0.57 44.27 0.22 198.68** 0.77 1.04
5. Humber o f female flow  rs per plant 0.65 712.30 3.86 184.53** 3.23 4.33
6. Percentage o f female flow ers 0.07 3.63 0.05 76.33** 0.36 0.48
7. Days f o r  picking maturity 0.08 8.43 0.09 92.04** 0.50 0.67
8. Yield per plant (k g ) 0.03 11.80 0.01 1168.62** 0.16 0.22
9 . Number o f fru its  per plant 0.41 690.88 0.46 1489.22** 1.12 1.50
10. eight o f  f r u it  (g ) 76.9 2389.62 59.04 40.48** 12.61 16.91
11. Lsngth o f f r  .ait (cm) 0.41 69.86 0.95 73.20** 1.60 2.15
12. G irt a o f f r u i t  (cm) 1.96 3.61 0.23 15.54** 0.81 1.09
13. T'lesh thickness (mm) 0.09 1.79 0.05 35.66** 0.37 0.49
14. Number o f seeds per f r u it 6.86 12.43 3.77 3.30* 3.19 4.27
15. 100-seed weight (g ) 0.17 8.52 1.03 8;27** 1.67 2.23
16. Total soluble so lid s 0.09 1.40 0.09 15.28** 0.50 0.67
17. Vitamin C content (mg per 100 g) 1.80 4938.17 5.83 847.65** 3.96 5.31

«* CD • P rotein  content (g  per 100 g ) 4.48 19.41 3.49 5.57** 3.06 4.11
19. Phosphorus content (mg per 100 g ) 028.73 19463.16 341.39 57.01** 30.32 40.65
20. Potassium content (ag per 10 g ) 6.25 4663.92 52.02 89.66** 11.84 15.87
21. Iron content (mg)per 100 g) 0.82 40.69 3.95 10.31** 3.26 4.37

** S ign ifica n t at 1 per cent le v e l



3.44 with a narrow range o f varia tion  froa  2.07 to

4.70. Maxima to ta l soluble so lid s  were estimated 

in  the fru its  o f B.G. 13, whereas B.G. 4 had the 

lea s t to ta l soluble so lid s . Other types such as 

B.G. 3* B.G. 24 and B.G. 2 a lso had s ign ific a n tly  

higher to ta l soluble so lid s  in  th e ir  f ru it s .  Total 

soluble so lid s  had the lea s t variance estimates 

aaong the d iffe ren t t r a it s  studied ( Vp «  0.53,

Vg «  0.44* Ve »  0.09) and the phenotypic and 

genotypic co e ffic ien ts  o f varia tion  were 21.11 

per cent and 19.19 per cenx, resp ec tive ly . The 

h e r ita b i l i t y  (82.64 per osnt) and genetic gain 

(35.94 per cent) were moderately high.

1.17. Vitamin C content

The vitamin C content in  the fru its  ranged 

fro a  60.71 to  223.02 mg per 100 g o f  f r u it  eventhough 

the general man was 117*90 mg. Vitamin C content 

was maximum in  B.G. 3 , whereas the minimum quantity 

was observed in  the fru its  o f  B.G. 11. However, the 

b it t e r  gourd typee l ik e  B.G. 13* B.G. 4* B.G. 19*

B.G. 2, B.G. 21, B.G. 5, B.G. 18 and B.G. 6 recorded

s ig n ific a n tly  higher vitamin C content in  th e ir



Table 4. Fange, mean and standard error o f the characters

Character Tange Mean Standard
error

1. Humber o f primary branches 18.00-35.89 27.12 0.11

2. Length o f main vine (metres) 2.92-6.22 4.61 0.02

3. Node at which the f i r s t  
female flow er appeared 14.11-26.89 20.51 0.11

4. .Faya fo r  opening o f the 
f i r s t  female flower 33.89-48.44 42.36 0.05

5. Humber o f female flowers 35.33-83.00 58.69 0.23

6. Percentage o f female flowers 2.74-6.56 4.52 0.02

7. Days fo r  picking maturity 11.89-18.00 14.69 0.04

8. Y ield  per plant (kg; 2.53-10.87 4.98 0.01

9. Humber o f fru it e  per plant 28.56-73.67 48.55 0.08

10, Weight o f f r u it  (g ) 115.41-234.98 171.23 0.09

11. Length o f f r u it  (cm) 16.93-38.78 25.92 0.11

12. Girth o f fru it  (cm) 12.98-17.91 15. 1 0.06

13. Flesh thickness (mm) 4.69-7.52 6.17 0.02

14. Number o f seeds per f r u it 26.11-33.33 29.70 0.22

15. 100-seed weight (g ) 17.82-23.56 23.16 0.12

16. Total soluble so lids 2.07-4.70 3.44 0.03

17. Vitamin C content (mg/100 g ) 60.71-22 .02 117.90 0.28

18. Protein  content (g/100 g) 14.26-23.93 17.81 0.22

19. Phosphorus content (mg/100 g ) 247.50-550.67 392.68 2.13

20. Potassium content (mg/100 g ) 274.00-436.00 357.85 0.83

21. Iron content (ag/100 g) 6.77-21.58 12.10 0.23



f r u it s .  The v a r ia b il it y  observed was fa i r ly  high 

with store genetic e f fs e t  (Vp «  1649.94, Vg -  1644.12, 

Vs • 5 .83 ). The phenotypic and genotypic 

o o e ffic ien te  o f varia tion  were a lso appreciably 

high (PCV -  34.45 per cen t, GCV -  34.39 per cen t).

The h e r ita b il ity  (99.65 per centX expected genetic 

advance (83.33) and genetic gain (70.72 per centi 

were also very high.

1.18. Protein  content

The protein content was observed to range 

from 14.26 to 23.93 g with a general mean o f 17.81 g. 

Maximum protein content was observed in  the type 

B.G. 25 (23.93 g ) ,  which was followed by the types 

B.G. 7 (22.79 g ) ,  B.G. 24 (20.81 g ) and B.G. 15 

(20.34 g ) , and ths minimum content was estimated in 

the type B.G. 9 (14.26 g ) .  Ths estimates o f 

phenotypic, genotypic aid environmental variances 

(Vp ■ 8.77, Vg * 5.31, Ve • 3.49) showed that a good 

per cent o f varia tion  waa contributed by the genetic 

fa c to rs . The genotypic c o e ffic ie n t o f varia tion  was 

only 12.94 per cent and the h e r ita b il ity  was moderate 

(60.55 per c en t). The genetic advance (3 .69 ) and



genetic gain (20,74 per o «n t) showed comparatively 

lower estimates.

1.19. Phosphorus content

Ths quantity o f  phosphorus in the fru its  

ranged from 247.50 to 550.67 mg among ths d iffe ren t 

b it t e r  gourd types, even though the general mean was 

only 592.68 mg per 100 g o f dried fr u it  m ateria l. 

Maximum phosphorus was analysed in B.G. 5 whereas 

the loast phosphorus content was noted in  B.G. 9*

The variance estimates were the highsat among a l l  

biochemical characters (Vp * 6715.31, Vg * 6375.92,

Ve * 341.39), ind icating the high amount o f genetic 

v a r ia b il it y .  The phenotypic and genotypic 

c o e ffic ien ts  o f  varia tion  were moderate (PCV «  20.87 

per cent, GCV • 20.33 per cen t). Ths h e r ita b il ity  

percentage and expected genetic advance were high 

( i t  * 94.92 per cent, Gs * 160.23). The genetic gain 

recorded a moderately high estimate o f 40.80 per cent.

1.20. Potassium content

The content o f potassium in  the fru its  o f 

d iffe ren t types ranged from 274.00 to 436 mg per 100 g 

o f dried f r  l i t  material and the o vera ll Man was



Table 5. Phenotypic, genotypic and environmental variances fo r
d iffe ren t characters

Character.

Phenotypio
variance

(Vp)

Genotypic
variance

(Vg)

Environ­
mental

1. Humber o f  primary branches 21.64 20.81 0.83

2. Length o f main vine 0.42 0.39 0.03

3. Node at which the f i r s t  
female flow er appeared 13.91 15. 7 0.84

4. Days fo r  opening o f the 
f i r s t  female flow er 14.90 14.68 0.22

5. Number o f female flowers 240.01 236.15 3.86

6. Percentage o f  female flowers 1.24 1.19 0.05

7. Pays fo r  picking maturity 2.87 2.7° 0.09

0. Y ield  per plant 3.94 3.93 0.01

9. Numbs r  o f f ru it s  per plant 230.60 230.14 0 .46
10. Weight o f fru it 835.90 776.86 59.04

11. Length o f f r u i t 23.92 22.97 0.95

12. Girth o f  f r u i t 1.43 1.19 0.25

13. Fleeh thickness 0.63 0.58 0.05
14. Number o f seeds per f ru it 6.65 2.89 3.77

15. 100-eeed weight 3.53 2.50 1.09
16. Total soluble so lids 0.53 0.44 0.09
17. Vitamin c content 1649.94 1644.12 5.83
18. Protein content 8.77 5.31 3.49

19. Phosphorus content 6715.31 6373.92 341.39
20. Potassium content 1589.32 1537.30 52.02

21. Iron content 16.20 12.25 3.95



Character
Phenotypic 

c o e ff ic ie n t  
o f varia tion

UCV)

Genotypic 
c o e ff ic ie n t  
o f varia tion  

(GCV)

H erita­
b i l i t y

( 0

Fxpected
genetic
advance

(Gs)

Genetic
gain
(GG)

1. Humber o f primary branches 17.15 16.82 96.16 9.22 33.98
2. Length o f the aain vine H .07 13.51 92.18 1.23 26.73
3. Bode at which the f i r s t  

female flow er appeared 18.19 17.63 93.97 7.22 35.21
4. Lays fo r  opening o f the 

f i r s t  female flow er 9.11 9.05 98.51 7.83 18.49
5. Number o f female flowers 26.40 26.18 98.39 31.40 53.50

6. Percentage o f female flow ers 9.11 8.94 96.17 2.21 18.06
7. Bays fo r  picking maturity 11.54 11.35 96.81 3.38 23.01

3. Y ield  per plant 39.88 39.82 99.74 4.08 81.93

9. Number o f  f r u it s  per plant 31.28 31.25 99.80 31.22 64.30
10, Weight o f  fru it 16.39 16.23 92.94 55.35 32.33
11. Length o f  f r u it 18.87 18.49 96.01 9.67 37.32
12. G irth o f fru it 7.77 7.07 82.90 2.04 13.26
13. Flesh thickness 12.88 12.36 92.05 1.51 24.42
14. Number o f seeds per f r u it 8.69 5.72 43.37 2.30 7.76

15. 100-seed weight 8.11 6.82 70.79 2.71 11.82

16. to ta l soluble so lid s 21.11 19.19 32.64 1.21 35.94

17. Vitamin € content 34.45 34.39 99.65 83.38 70.72

18. Protein  content 16.62 12.94 60.55 3.69 20.74

19. Phosphorus content 20.87 20.33 94.92 160.23 40.80
20. Potassium content 11.14 10.% 96.73 74.44 22.20
21. Iron content 33.25 20.92 75.61 6.27 61.81



.4 . Phenotypic and genotypic c o e ff ic ie n t*  o f v&tlation

X1 - Number o f primary branches per plant
X2 - Length o f  main Tine
**
a3 - Hod# a t which the f i r s t  female flow er appeared✓
4 - Day* fo r  opening o f  the f i r s t  female flower

A
- Humber o f  female flow er* p tr  plant

A - Percentage o f female flower per plant

*7
- 'ays fo r  picking maturity

X8 - Y ield  per plant

* *
• Number o f  fru its  per plant

X10 - Height o f f ru it

X11 - Length o f f r u it

*12 . Girth o f  f ru it

X13 - Flesh thickness» y
- Somber o f  seeds per f r u it

x15 - 100-seed weight

x16 - Total soluble so lids

X17 - Vitamin C content

f l 8 - Protein  content

X19
- Phosphorus content

■v
"20 - Potassium oontent

X21 - Iron content
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357*85 mg* The highest potassium contest wae 

recorded in the type B.G. 3 , while the lowest 

estimate was recorded in  B.G* 5* The d iffe ren t 

variance estimates were also high (Vp a 1589*32,

Vg ■ 1537.30, Ve • 52.02). But ths phenot : ic  and 

gsnotypio c o e ff ic ie n ts  o f variation  were low (ICV *

11.14 per cent, GCV «  10.96 per c en t). The 

h e r ita b il ity  and genetic advance wire 96.73 per ce t 

and 74.44, respective ly . But the genetic gain was 

only 22.20 per cent.

toa,.,„qon:*PA$

Iron content was found to  range from 6.77 to

21.58 mg with a general mean o f  12.10 mg per 100 g 

o f dried f r u i t  m aterial. Maximum iron  content o f

21.58 ag waa observed in the type B.G. 19 which was 

followed by B.G. 10 (18.40 mg), B.G. 15 (17.56 mg), 

B.G. 12 (16.07 ag) sad the lowest content o f 6.77 

mg was observed in B.G. 24. The estimates o f 

variance exhibited low values at phenotypic, 

genotypic and environments! le v e ls  (vp * 16.20,

Vg »  12.25, Ve «  3 .95 ). The phenotypic and genotypi 

c o e ff ic ie n ts  o f variation  ware moderately good (ICV

33.25 per cent, Ot.V a 28.92 per cen t). The



X1 - Buaber o f primary branches per plant

x2 - Length o f main vine
mm Node at which the f i r s t  female flow er appeared

h - Days fo r  opening o f the f i r s t  female flowers

X5 - Humber o f female flowers per riant

6 - Percentage o f female flowers per plant

*7 - Days fo r  picking maturity

X8
mm Y ield  per plant

X9 - Humber o f fru its  per planfe

*10
mm Weight o f  f r u it

*11 - Length o f f ru it

12 - Girth o f f ru it

X13 - Flesh thickness

X14 - Humber o f seeds per f ru it

X15 - 100-seed weight

x16
mm Total soluble solids

i 1 7 . Vitamin C content

X18 - Protein  content

X19 - Phosphorus content

“ 20 - Potassium content

X21 - Iron content
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h e r ita b il ity  and genetic gain showed moderately 

high estimates ©f 75.64 per cent and 51.01 per cent, 

respective ly .

P lates I I  and I I  a represent the characters 

o f f r u i t  in  d iffe ren t b it t e r  gourd types. In plates 

I I I ,  IV , V, V I, V II and V I I I ,  the general f ie ld  

performances o f some o f the b i t t e r  gourd types, 

showing v a r ia b il ity  in  the bearing habit are given.

2. CQ^&LAtlQR SxJODIES

In order to  find out the various components 

o f f r u it  y ie ld  and th e ir  extent o f association with 

y ie ld  and among themselves, the phenotypic, genotyric 

and environmental correlation  c o e ff ic ien ts  were 

analysed. The resu lts are presented in fab les 7 , 8 

and 9, respective ly . In F ig . 6, the corre la tion  

c o e ffic ien ts  between y ie ld  and a l l  other characters 

are given.

2, 1. Phenotypic and genotypic correlations

Generally, the phenotypic and genotypic 

corre la tion  co e ffic ien ts  were o f the same magnitude. 

The genotypic correlation  c o e ff ic ie n ts  Wei’s s lig h t ly  

higher than the phenotypic corre la tion  co e ffic ien ts



Table 7. Phenotypic corre la tion  c o e ff ic ie n ts  ( r  ) f o r  d if fe r e n t  pairs o f characters
*

Character X.

X
X

X

8

10
[11
L12
"13
C14
15
16 

17
18
19

l20
[21

Hoaber o f primary branches
Length o f  main T in s

Hods at which the f i r s t  
female f l o w r  appeared

Days fo r  opening o f the 
f i r s t  female flow er
Humber o f feaa le  flow ers
Percentage o f female flowers 
Days fo r  picking maturity 
H e ld
Humber o f  fru its  
W ei^it o f f r u it  
Length o f f r u i t  
Girth o f f r u i t  
Flesh thickness 
Humber o f  seeds per f r u it  
100-seed weight 
Total soluble so lid s  
Vitamin C content 
Protein  content 
Phosphorus content 
Potassium content 
Iron content

♦0.6396** ♦0.3368
♦0.4314*

-0.0704
♦ 0.1386

♦0.4776*

♦0.4295*
♦0.4572*

+0.3005

-0.0131

♦0.0659
-0.0996

-0.2420 
♦0.1421

♦0.0672
♦0.0361

-0.3829 +0.0172

*0.0126
-0.1^14
-0.4047*



 ^10_________hit________ *12

X1 Humber o f primary branches ♦0.5111**
X2 Length o f main vine ♦0.7545**

*3 Node a t which the f  first 
female flow er appeared ♦0.2289

X4 Days fo r  opening o f the 
f i r e t  female flow er ♦0.1146

x5 Humber o f female flow ers ♦0.5369**

X6 Percentage o f  female flow ers -0.0233V
x^ Days fo r  picking maturity -0.1302

X8 Y ie ld

X9
Humber o f f ru its

X10 weight o f f r u i t

X11 Length o f f r u i t

X12 Girth o f f i u i t

x13
Flesh thickness

X14 Number o f  seeds per f ru it

X15 100-seed weight

X16
Total soluble so lid s

X17 Vitamin C content

y 18 Protein  content

X19 Phosphorus content

X20 Potassium content
x21 Iron content

♦0.4448* +0.3758 ♦0.4141* ♦0.0909
♦0.4826* +0.5709** ♦0.5423** ♦0.2809

^0.2589 ♦0.0379 ♦0.0587 -0.0361

-0.0453 ♦0.1199 ♦0.C374 -0.0279
+0.9275** ♦0.1026 ♦0.0299 ♦ 0.1848
♦0.2118 -0.1311 -0.259? ♦0.3396
-0.2405 +0.2671 ♦0.2636 -0.1931
♦0.5611** ♦0.6640** ♦0.5846** ♦0.3864

♦0.0801 ♦0.0323 ♦0.2004
♦0.8576** ♦0.2468

-0.0504

■si
oo



Character X13

X1
Number o f primary branches -0.0441

'2 Length o f main vine ♦0.2654
Node at which the f i r s t  
female flow er appeared ♦0.0278

*4 Days fo r  opening o f  the 
f i r s t  feaa le  flow er ♦0.27'59

y
5 Number o f female flow ers ♦0.0601

X6 Percentage o f female flowers ♦0.1508

*7 Days fo r  picking maturity -0.0313

X8 f ie ld ♦0.3199

X9 Number o f fru it s +0.0969

*10 Weight o f f r u i t ♦0.5232
'St

11 Length o f f r u i t ♦0.2763

X12 Girth o f f r u it ♦0.6323

X13 Flesh thickness

X14 Number o f seeds per f r u i t

X15
100-seed weight

X16 Total soluble so lids

x 17 Vitamin C content

18 Protein content

x 19 Phosphorib  content

*20 Potassium content
X2i Iron content

X14 X,c15 X16 17

♦0.0043 ♦0.3956* -0.0755 ♦0.1322
-0.1375 ♦0.454 8* -0.0593 ♦0.0091

—0.0408 -0.0432 ♦0.2446 ♦0.0301

♦0.1078 -0.2262 -0.0612 -0.0091
-0.1647 ♦0.1785 ♦0.09-37 -0.2447
♦0.0300 ♦0.0909 -0.3627 -0.0617
-0.0194 -0.2036 ♦0.1295 ♦0.3862
-0.1325 ♦0.3705 -0.1507 -0.3270

-0.1199 ♦0.2957 ♦0.1572 - 0.1238
♦0.0496 ♦0.2915 -0.1050 -0.0282
♦0.1660 ♦0.2534 -0.0457 -0.0307
♦0.2619 ♦0.2741 -0.4323* -0.1610

+0.2259 ♦0.2684 -0.3468 -0.0373
+0.0931 -0.3309 -0.0551

-0.0161 ♦0.0366
+0.4495*



Character *18 x19 x20 '21

X1 Nuiaber o f primary branches - 0,0256 -0.0536 -0.0525 -0.0362

X2 Length o f main vine -0.0490 -0.1345 -0.0695 -0.1584

X3 Node at which the f i r s t  
female flow er appeared +0,0455 ♦0.1149 +0.0978 -0.2038

X4 Days fo r  opening o f the 
f i r s t  female flow er -  .2167 -0.0036 -0.1759 +0.1744

X5
>:6

Number o f female flow ers +0.3977* +0.0403 ♦0.2773 +0.0068
Percentage o f female flowers -0.0359 -0.1736 - 0.2858 -0.1979

X7 Pays fa r  picking maturity -0.0979 -0.2574 -0.2192 +0.1948

XD Yield +0.1112 -0.0357 -0.0045 +0.0300

X9 Number o f fru its +0.2186 +0.2156 ♦0.2856 -0.0081
J

X10 Weight o f f r u i t ♦0.1006 -0.1070 -0.1241 +0.0981
Length o f f r u it +0.1694 +0.0292 -0.0936 + .1567

X1z Girth o f f r u it - 0.1012 -0.3308 ♦0.00 **5 -0.3919*

xe Flesh thickness - 0.0506 -0.0748 -0.0599 - 0.0830

h i Nuiaber o f seeds per f r u it -0.0036 +0.1316 -0.1741 +0.0945

4 1OO-aeed w ig h t ♦0.2493 +0.0352 ♦0.1736 -0.0026
* / 

^16 Total soluble so lid s +0.2654 ♦0.5376** +0.4116* +0.0486
X 17 Vitamin C consent -0.1469 +0.1575 +0.0751 -0,0068

X18 Protein  content +0.1745 ♦0.3654 *0.0930

} 19 Phosphorus content +0.5522** •♦0.2288

X20 XotOssium content +0.0811

X21 Iron content X

ao
o



n

In moat oases ind icating a strong inherent 

association o f characters under study| hut a probable 

influence o f environment on the expression.

2 .1.1 . Correlation between y ie ld  and y ie ld  components 

The length o f the main vine exhibited the 

h igh est, pos itive  s ign ifican t association  with y ie ld  

per plant both a t phenotypic and genotypic le v e ls  

( r  • +0,7315t r  • +0.7652)* followed by weight of
P O

fr u it  ( r  * ♦0.6640, r  m ♦0.6877), length o f f ru it
r O

( r  *  +0. 5846, r  *  +0.5961), number o f  fru its  perp  g

plant ( r  • +0. 5611, r  *  +0.5620), number o f female
r  6

flowers per plant ( r  *  +0.5369, r  * +0.5403), and
& &

number o f primary brandies per plant (r ^  »  +0.5111,

r  • +0.5248). Genotypic corre la tion  co e ffic ien ts

were p os itive  and s ign ifican t between y ie ld  and 100-

seed weight ( r  * +0.4540), and between y ie ld  and 
6

g irth  o f f r u i t  ( r  *  +0.4223). Phenotypic and
©

genotypic correlations between y ie ld  per plant and 

C i) node at which the f i r s t  female flow er appeared 

( i i )  days fo r  opening o f the f i r s t  female flower 

( i l l )  f le sh  thickness ( i v )  protein content and (v )  

iron content were p o s it iv e ! but not s ign ifica n t.
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The corre la tion  co e ffic ien ts  between y ie ld  and

( i )  percentage o f female flowers C ii)  days fo r  

p i citing maturity ( i i i )  number o f seeds per f ru it  

( i v )  to ta l soluble so lid s  (v )  vitamin C content 

( v i ) phosphorus content and ( v i i )  potassium content 

were negative) but not s ign ifican t*

2.1.2 . In teroorre la tlon  among y ie ld  components

Highly s ign ifica n t p os itive  phenotypic and 

genotypic correlations were observed between number 

o f primary branches and length o f the main vine 

( r  *  +0.6396, r  »  +0.6567). The corre la tions were
Mr D

p os itive  and s ign ifican t a t f iv e  per cent le v e l 

between number o f primary branches and (i>  number o f 

female flowers ( i i )  number o f  fru ita  per plant ( i i i )  

length o f f ru it  and ( i v )  100-seed weight. Length of 

main vine showed hi galy s ign ifican t pos itive  

association w ith weight o f f r u it  ( r p «  +0.5709, 

r g *  +0.6004) and length o f f r u it  ( r p * +0.5423, 

r  *  +0.5753). The genotypic corre la tion  between
Q

length o f main vine and 1OO-aeed weight was highly 

s ign ifica n t eventhough the phenotypic corre la tion  

was s ign ifican t only at f iv e  per cent p robab ility . 

Pos itive  phenotypic and genotypic corre la tions,



Table 8. Genotypic corre la tion  c o e ff ic ie n ts  ( r  ) fo r  d if fe r e n t  pairs o f  characters
o

Character____________________Xp_____________ X4_________ X5________ Xg

X1 Humber o f primary branches ♦0.6567** +0.3519 -0.0710 +0.4413* *0.0578 +0.0734
Xg Length o f  main v ine +0.4756* +0.1420 +0.4786* -0.116 +0.0481
X- Hods a t which the f i r s t

5 female flow er appeared +0.4906* +0.3128 +0.4010* +0*0320
X. Days f  or opening o f the
4 f i r s t  female flow er -0.0173 -0.2524 +0.0138

Xg Number o f  female flow ers +0.1206 -0 .1 r58
Xg Percentage o f female flow ers -0.4073*
X j Days fo r  picking maturity 
X0 Y ield

Number o f  fru its  
X1Q Weight o f f r u it  
X ^  Length o f  f r u i t
X12 Girth o f  fru it
X Flesh thickness 
13

Number seeds per f r u it
X«j8 100»aeed weight
X «, Total soluble so lid s  16
X-j  ̂ Vitamin C content 

Protein  content 
X^g Phosphorus content 
X2q Potassium content 

Iron content
0 0
C o



Character *8 x 9 *10 *11 *12

X1 Nuaber o f primary branches ♦0,5248** ♦0.4488* ♦0.5665 ♦0.4065* ♦0.0792
X2 Length o f sain vine ♦0.7652** ♦0.5058** ♦0.6004** ♦0.5755** ♦0.2892

b Node at which the f i r s t  
feaa le  flow er appeared ♦0.2462 ♦0.2676 ♦0.0297 ♦0.0686 -0.1256

h Days fo r  opening o f  the 
f i r s t  feaa le  flow er ♦0.1159 -0.0450 ♦0.1218 ♦0.0421 -0.0292

X5 Number o f feaa le  flow ers ♦0.5405** ♦0.9565** ♦0.1168 ♦0.0552 ♦0.2095

H Percentage o f female flow ers -0.0251 ♦0.2185 -0.1552 -0.2657 ♦0.5894*

*7 Bays fo r  picking maturity -0.1544 -0.2457 ♦0.2912 ♦0.2754 -0.2056

*8 f ie ld +0.5620** ♦0.6877** ♦0.5961** ♦0.4225*

*9
Number o f f ru its ♦0.0912 ♦0.0552 ♦0.2187j

X10 Weight o f f r u i t ♦ .9004** ♦0.2929

*11 Length o f f r u i t -0.0541
X12 Girth o f  f r u it  

Flesh thickness 
Number o f seeds per f r u it  
100*sced weight 
Total soluble so lid s  
V itaain C content 

X^g Protein  content 
> Phosphorus content 
X'20 Potassium content 

Iron content

0 0
**•



Character Xjj_____________ Xjc_________ *16_________ x17

-0,0291 +0.4569* -0.0736 +0.1501X1 Number o f  primary branches -0.0591

*2 Length o f  main Tine +0.2998
Node at which the f i r s t  
female flow er appeared ♦0.0049

X4 Days fo r  opening o f  the 
f i r s t  female flow er ♦0.2746

V

'"5 Number o f female flow ers +0.0377

*6 Percentage o f female flow ers ♦0.1605

x7 Days fo r  picking maturity -0.0077

xe Yield +0.3343
x9 Number o f  f ru its +0.1044

X10 Weight o f  f r u it ♦0.5706**

X11 Length o f f ru it ♦0.2531

X12 Girth o f f r u i t ♦0.5913**
x13 Flesh thi<dcneas

X14 Number o f  seeds per f r u it

>15 100-seed weight

x16 Tota l soluble so lid s

x17 Vitamin C content

Tie Protein  content

x 19 Phosphorus content

X20 Potassium content

‘21 Iron content

-0.1962 ♦0.5180** -0.1076 ♦0.0089

-0.0238 ♦0.0700 ♦0.2551 ♦0.0290

♦0.1985 -0.2537 -0.0823 -0.0315
-0.2626 ♦0.2401 ♦0.1079 -0.2499
+0.0913 ♦0.1411 -0.4076 -0.0641
-0.0304 -0.2082 ♦0.1444 ♦0.3945*
-0.2168 +0.4348* -0.1617 -0.3272
-0.1873 ♦0.3561 +0.1709 -0.1239
+0.0728 ♦0.3387 -0.1487 -0.0231
♦0.1373 ♦0.2531 -0.2532 -0.0306
♦0.0188 ♦0.4883* -0.5202** -0.1936
-0.2788 ♦0.3331 -0.2862 -0.0357

♦0.2129 -0.2851 -0.0681
-0.1111 ♦0.0389

+0. 5011**

QO
c_n



Character *18 X19 *20 *21

X1 Humber o f primary branches -0.0622 -0.0452 -0.0549 -0.0416
X2 Length o f main vine ♦0.0091 -0.1543 -0.0692 -0.2041
X, Hode at which the f i r s t  

female flow er appeared -0.0075 +0.1221 ♦0.1081 -0.2330

X4 Bays fo r  opening o f the 
f i r s t  female flow er -0.2960 -0.0075 -0.1798 ♦0.2154

x 5
Number o f female flowers ♦0.4671* ♦0.0465 ♦0.2777 ♦0.0173

*6 Percentage o f  female flow ers -0.0358 -0.1838 -0.2958 -0.2333

*7 Days f o r  picking maturity -0.1031 -0.2636 -0.2303 ♦0.2035

*8 f ie ld ♦0.1332 -0.0369 -0.0022 ♦0.0393

*9 Number o f  fru it s ♦0.2856 ♦0.2203 ♦0.2868 -0.0109

X10 Weight o f f r u it +0.1768 -0.1066 -0.1332 ♦0.1266

*11 Length o f  f r u i t ♦0.1588 ♦0.0445 -0.0932 ♦0.2000

X12 Girth o f  f r u i t -0.1859 -0.3893* -0.0020 -0.4320*

X13 Flesh thickness -0.0240 -0.0807 -0.0671 -0.1712

X14 Humber o f  seeds per f r u i t -0.1605 ♦0.2081 -0.2979 ♦0.2830

Xt5 100-seeds weight ♦0.2435 ♦0.0746 ♦0.1759 ♦0.0883

X16 Total soluble so lid s ♦0.3062 ♦0.6303** ♦0.4669* +0.0249

X17 Vitamin C content -0.1846 ♦0.1603 ♦0.0795 -0.0065

X18 Protein  content ♦0.2334 ♦0.5888** ♦0.1261

X19 Phosphorus content ♦0.5784** ♦0.2542
a20 Potassium content ♦0.0985

a21 Iron content X

oo
CD



s ign ifican t at f iv e  per cent l e v e l ,  were also observed 

between length o f aaln vine and (1 ) node at which the 

f i r s t  female flow er appeared and ( i i )  number o f  female 

flowers per plant,

Hode at which the f i r s t  female flow er appeared 

hoi p os itive  s ign ifican t association with days fo r  

opening o f the f i r s t  female flow er and negative, 

s ign ifica n t genotypic corre la tion  with percentage o f 

female flow ers. Number o f female flow ers per plant 

was found to  exh ib it h igh ly s ign ifica n t p os itive  

corre la tions with number o f  f ru its  per plant ( r p »  

♦0,9275* *  ♦0.9365)* fhe phenotypic and genotypic

correlations were pos itive  and s ign ifica n t between 

number o f female f 1 vers and protein content. 

Iercentage o f female flow ers had negative s ign ifican t 

association with days fo r  picking maturity and to ta l 

soluble so lid s . The genotypic corre la tion  between 

percentage o f fem le  flow ers and g ir th  o f fru it  was 

found to  be p os itive  and s ign ific a n t,

ays fo r  picking maturity exhibited pos itive  

and s ig n if ic  n t genotypic association  with Vitamin C 

content. Number o f fru its  per p lant, one o f ths



important contributor# o f y ie ld v showed pos itive

but in s ign ifican t correlations with almost a l l

characters except number o f  seeds per f r u i t  and

Vitamin C content where negative corre la tions were

observed* Weight o f  f ru it  showed highly s ign ific a n t,

pos itive  association with length o f f r u it  ( r p *

♦0.8578, r  * +0*9004) and with fle sh  thickness

<rp «  +0*5232, r g -  +0.5706). Highly s ign ific a n t,

pos itive  association was a lso observed between g irth

o f  f ru it  and fle sh  thickness (r _  »  +0.6323, r  *
P e

♦0,5913). ?be genotypic corre la tion  c o e ff ic ie n t  only 

was highly s ign ifican t and negative between g irth  o f 

f ru it  and to ta l soluble s o lid s  (r^  »  -0.5202), whereas 

the phenotypic corre la tion  was s ign ifica n t only at 

f iv e  per cent le v e l .  The genotypic corre la tion  was 

p os itive  and s ign ifican t between g ir th  o f f r u i t  and 

100-seed weight whereas i t  was negative and s ign ifican t 

between g irth  o f f r u it  and phosphorus content. Girth 

o f f r u i t  also showed negative and s ign ifican t 

phenotypic and genotypic corre la tions with iron 

content•

The study o f in tsroorre la tlon s among biochemical 

t r a its  have showed that the to ta l soluble so lid s  had



highly s ign ifican t p os itive  correlations with 

phosphorus content in  tbs f r u it  ( r p * ♦0.5376, 

r  *  ♦0.6303). P os itive  genotypic corre la tion
Q

observed between to ta l soluble so lid s  and vitamin 0 

content was highly s ign ifica n t (0  * ♦0.5011), but 

the phenotypic corre la tion  was only s ign ifican t at 

f iv e  per cent le v e l .  Total soluble so lid s  also had 

s ign ifican t association with potassium content.

Highly s ign ific a n t, p o s it iv e , genotypic corre la tion  

( r  * ♦0.5638) was also observed between protein
ft

and phosphorus contents in  the f r u i t .  Phosphorus 

content in  turn was found to exh ib it h igh ly 

s ig n ific a n t, pos itive  association both at phenotypic 

and genotypic le v e ls  with potassium content ( r p ■ 

♦0.5522, r  «  ♦0.5794) •

2*2* jasdJ!onttsntal correlation

In the present study number o f primary branches 

showed highly sign ifican t,positive,environm enta l 

corre la tions with length o f main vine ( r # ■ ♦0.3879), 

weight o f fru it  ( r # • ♦0.5632) and length of fru it  

( r 0 * ♦0.6004), ind icating that the environment 

favourable fo r  number o f primary branches may also be



Table 9. Environmental corre la tion  c o e ff ic ie n ts  ( r  ) between d iffe ren t pairs o f characters
0

Character *2 x3 x5 *6 x7

X1 Number o f primary branches +0.3879*' +0.0481 -0.0536 +0.0084 +0.2675 -0.1021
X2 Length o f main vine -0.1630 +0.0968 +0.0419 +0.1844 -0.1877

Node at which the f i r s t
female flow er appeared +0.1873 -0.0034 -0.0339 -0.3023*

X. Days fo r  opening o f the
4 f l r e t  female flow er +0.251? +0.1541 -0.0403

Xj Number o f  female flow ers +0.4281** +0.0264
Xg Percentage o f  female flow ers -0.3364*
X j Days fo r  picking maturity
X8 Y ield
Xg Number o f  fru its

X10 o f
1 Length o f f ru it

x 12 Girth o f f r u i t
X.|2 Flesh thickness

Number o f  seeds per f r u it
X15 100-seed weight

Total soluble so lid s
Vitamin C content

Xjq Protein  content
X^g Phosphorus content
%2q Potassium content
X2i Iron  content

cb-



Character x 8 x 9 x10 X11 x 12

X1 Humber o f primary branches -0.2868* ♦0.5906** +0.5632** ♦0.6004** +•0.2490
X2 Length o f main vine ♦0.0486 -0.2043 ♦C.2045 +0.0186 +0.2417

*5 Node a t which the f i r s t  
female flow er appeared -0.7569** -0.0239 +0.1547 -0.1311 +0.2433

X« .Days fo r  opening o f  the 
f i r s t  female flow er +0.2699 -0.1171 ♦0.1046 -0.1433 -0.0280

X5 Number o f female flow ers +0.2549 -0.0853 -0.2698 -0.1649 -0.0792

h Percentage o f  female flow ers +0.1225 -0.2559 -0.0638 -0.1488 -0.0992

X7 Days t o r  picking maturity +0.2081 -0.1183 -0.1911 -0.0530 -0.1461

Xg Y ield ♦0.1637 ♦0.1380 +0.1294 ♦0.1105V
Ag Number o f f r u it s +0.0217 -0.0223 ♦0.0770

J
ho Vi e igh t o f f r u i t +0.1378 -0.0939
Xu Length o f f r u it -0.0242

X

‘12
13
"14
‘15
16
‘17

'*18

X
‘19
20
L?1

Girth o f  f r u i t  
Flesh thickness 
Number o f seeds per f r u it  
100-seed weight 
Total soluble so lid s  
Vitamin C content 
Protein  content 
hosphorus content 

Potassium content 
Iron content



Character x 13 X14 x15 X16 X17

X1 Number o f  primary branches ♦0,2087 +0.1572 +0.1762 -0.1216 ♦0.0430
X2 Length o f main vine -0.1373 ♦0.4114** ♦0.2401 +0.2970* ♦0.0349

*3
Node at which the f i r s t  
feaa le  flow er appeared ♦0.3336* -0.1386 -0.1044 +0.1939 ♦0.1430
Days fo r  opening o f the 
f i r s t  feaa le  flow er ♦0.3608** -0.2383 -0.2162 ♦0.2561 ♦0.6144**

X Number o f feaa le  flow ers ♦0.6761** ♦0.0712 -0.3197* -0.0515 ♦0.3712**
Percentage o f female flowers -0.0017 -0.1971 -0.2414 ♦0.0089 +0.0891

A Days fo r  picking maturity -0.4759** -0.0018 -0.3243* ♦0.0029 -0.1194

A Yield -0.0263 ♦0.2647 +0.1884 ♦0.0525 -0.2723

*9
X10

Number o f fru it s -0.2524 +0.0963 -0.1490 ♦0.1031 -0.1015
Weight o f f r u it -0.0614 ♦0.2542 ♦0.1165 ♦0.2280 -0.3785**

• Vr 

»11 Length o f f r u it ♦0.6788** ♦0.5154** ♦0.4146** -0.3103* -0.0640

Al Girth o f  f r u it ♦0.9917** ♦0.8054** -0.4468** ♦0.0099 ♦0.8311**
*  Km.

X13
xu

Flesh thickness ♦0.2341 ♦0.0034 -0.8268** -0.1895
Number o f seeds per f r u i t -0.0610 -0.5112** -0.2315

■ ̂
X15 100-seed weight ♦0.3060* ♦0.1240

* V  

X16 Total soluble so lid s -0.2083

x17 Vitamin C content
V
v18 Protein content

x19
Phosphorus content

X20
Potassium content

21 Iron content

* S ign ifican t at 5 per 
**  S ign ifican t at 1 per

cent le v e l  
cent le v e l

(Continued1) co
DO



Character x 18 *19 x20 x21

X1 Nuiaber o f primary branches -0.1772 -0.2377 ♦0.0142 -0.0077
X2 Length o f  main vine -0.2171 ♦0.1568 -0.0825 ♦0.0871

h Node at which the f i r s t  
female flow er appeared ♦0.3311* -0.0074 -0.1178 -0.0604

J4 lays fo r  opening o f  the 
f i r s t  female flow er ♦0.1345 ♦0.1308 -0.0161 -0.1916

X5
h

Humber o f female flow ers ♦0.4648** -0.1614 ♦0.2765 -0.1293
Percentage o f female flowers -0.0702 ♦0.0449 -0.0134 ♦0.0106

x7 Bays fo r  picking maturity -0.1686 -0.1189 ♦0.1121 ♦0.2348

XQ H eld ♦0.2415 -0.0270 -0.2500 -0.1644
s •
9 Humber o f  fru its -0.1194 ♦0.1116 ♦0.2234 ♦0.0624

xto ’Weight o f f r u i t -0.1911 -0.1147 ♦0.0455 -0.0616

* 1, Length o f f r u it ♦0.3837** -0.2948* -0.1036 -0.1385

X12 Girth o f f r u it ♦0.1166 ♦0.0727 ♦0.0979 -0.2442

x13 Flesh thickness -0.1804 ♦0.0097 ♦0.0673 ♦0.4297**

*14 Number o f  seeds per f r u i t ♦0.1656 -0.0111 ♦0.1386 -0.1818
* nr

! «
X16

100-seed weight ♦0.2635 -0.2133 ♦0.6292** -0.3245*
Total soluble so lid s ♦0.1859 -0.2202 -0.0797 ♦0* 1404

x 17 flta a ln  C content -0.0953 ♦0.0174 -0.2680 -0.0462
■ r

518 Protein content +0.0174 -0.7168** ♦0.0247

:i19 Phosphorus content -0.0481 +0.1206

X20 Potassium content -0.0351
X21 Iron content X



favourable fo r  the above t r a it s .  Environ»e ntal 

corre la tion  was negative and s ign ifican t between 

nuaber o f primary brancnea and y ie ld  per plant 

( r 0 »  -0.2866). Length o f main vine showed highly 

s ign ifica n t*  p os it iv e , environmental correlation  with 

nuaber o f seeds per f r u it  and s ign ifica n t pos itive  

corre la tion  with to ta l soluble so lid s . Node at 

which the f i r s t  female flow er appeared was found 

to have h igh ly s ign ifican t and negative environmental 

association with y ie ld  per plant ( r # *  -0.7569). 

Again, the environmental corre la tion  between node at 

which the f i r s t  fe  ale flow er appeared and days fo r  

picking maturity was negative and s ign ific a n t. Node 

at which the f i r s t  female flow er appeared also had 

p o s it iv e , s ign ifican t environmental association with 

fls sh  thickness and protein content.

Highly s ign ifle a n t, p o s it iv e , environmental 

correlations were observed between days fo r  opening 

o f the f i r s t  female flow er and ( i )  f le sh  thickness

( i i )  vitamin 0 content. Between number o f female 

flowers and ( i )  percentage o f female flow ers ( i i  

fle sh  thickness ( i i i )  vitamin C content and ( i v )



protein content a lso , h igh ly e ig n ifle a n t, p o s it iv e , 

environmental correlations were obtained. S ign ifican t 

and negative environmental corre la tion  wae also 

observed between number o f female f l  were and 100-seed 

weight and between percentage of female flo v e rs  and 

days fo r  picking maturity.

Days fo r  picking maturity showed highly 

s ign ifican t end negative environmental corre la tion  

with fle s h  thickness and s ign ifica n t negative 

corre la tion  with 100-seed weight. Weight o f fru it  

was found to exh ib it highly s ig n ific a n t, negative 

envlronaental corre la tion  with vitamin C content, 

hut length o f f ru it  showed h igh ly s ig n ific a n t, p o s it iv e , 

environmental corre la tions with flesh  thickness, number 

o f seeds per f r u i t ,  100-seed weight and protein content, 

and s ign ifican t negative corre la tion  with to ta l soluble 

so lid s . G irth o f  f ru it  in  a s im ila r way was found to 

have highly s ign ific a n t, p o s it iv e , environmental 

correlations with fle sh  thickness, number o f seeds per 

f ru it  and vitamin c content and negative corre la tion  

with 1 O-seed weight.

^lesh thickness and number o f seeds per f ru it  

showed highly s ign ifican t and negative environmental



correlations with to ta l soluble so lid s , while the 

former also had highly s ign ific a n t, pos itive  

corre la tion  with iron content. 1rO-seed weight was 

found to haws highly s ign ifican t pos itive  

corre la tion  with potassium content and s ign ific a n t, 

pos itive  and negative environmental co rre la tion ! 

with to ta l soluble so lid s  and iron  content, 

resp ective ly . in a lly ,  h ighly s ig n ific a n t, negative, 

environmental corre la tion  was observed between protein 

content and potassium content ( r # »  -0.7468).

3. lAXii C0SPPIC1..KT AiiALYai^

Ths path c o e ff ic ien t analysis showing the d irec t 

and Ind irect e f fe c ts  o f y ie ld  components, namely, 

number o f  primary branches per p lant, length o f main 

v in e , nu. ber  o f female flow ers per p lant, number o f 

fru its  per p lant, weight o f f r u it  and length o f f r u it ,  

was done based on the genotypic corre la tion  

co e ffic ien ts  o f s ign ifican ce . The resu lts are 

presented in  Table 10 and T ig . 7, 8 and 9.

the path analysis revealed that weight o f 

fru its  exerted the maxima® p os itive  d irec t e f fe c t  on 

fr u it  y ie ld  than my other components. Other 

characters which snowed p os itive  d irec t e ffe c ts  on



fab le to . Path c o e ff ic ie n t  analysis -  D irect (underlined) and in d irect e f fe c ts  o f  y ie ld
components on f r u it  y ie ld

Character
Humber o f 

primary 
branches 
per plant

Length
o f

main
vine

Number o f 
female 

flowera
per plant

Number o f 
f ru its  

per plant

Weight
o f
f r u it

Length
o f

fr u it

Genotypic 
corre la tion  
v ith  y ie ld  

per plant

Number o f primary 
branches per plant -0.0027 ♦0.1971 -0.0159 ♦0.1783 ♦0.2032 -0.0352 ♦0.5248

Length o f main Tine -0.0017 ♦0.2002 -0.0172 ♦0.2010 ♦0.3329 -0.0499 ♦0.7652

Humber o f  female 
f lo v e rs  per plant -0.0011 ♦0.1436 -0.0361 ♦0.3722 ♦0.0647 -0.0030 ♦0.5403

Number o f fru it#  
per plant -0.0012 ♦0.1518 -0.0338 ±Q.J,225 ♦0.0505 -0.0028 ♦0.5620

Weight o f f r u it -0.0009 ♦0.1802 -0.0042 ♦0.0362 ♦0.5545 -0.0781 ♦0.6877

Length o f f r u i t -0.0010 ♦0.1727 -0.0012 ♦0.0132 ♦0.4992 -0.0868 ♦0.5961

Tesidual e f fe c t  *  0.4881
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y ie ld  were number o f fru its  per plant orv length o f 

sain T ine. The rest three characters shoved negative 

d irec t e f fe c ts .

The d irec t e f fe c t  o f nuaber o f primary 

branches on y ie ld  per plant was negative and v*»ry 

low (-0 .0027). The high p os itive  correlation  

c o e ff ic ie n t ,  that existed between number o f primary 

branches and y ie ld  (♦0.5248) was w ell compensated by 

i t s  pos itive  in d irect e ffe c ts  through weight o f f r u it  

(♦0.2032), length o f main vine (+0.1971) and number 

o f fru its  per plant (+0.1783). The in d irect e ffe c ts  

o f number o f primary branches through nuaber o f female 

flowers and length o f f r u i t  were negative and low.

Length o f aain vine showed a moderately high 

pos itive  d ire c t e f fe c t  on fru it  y ie ld  (+0.3002). The 

in d irect e ffe c ts  o f length o f main vine through 

weight o f f r u i t  (+0.3329) and number o f fru its  

(+0.2010; were nigh and p o s it iv e , enabling the 

corre la tion  c o e ffic ien t p os itive  and the highest 

(+0.7652) among the characters studied. length o f 

main vine also showed negative ind irect e f fe c ts  on 

y ie ld  through number o f primary branches, number o f
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female flow ers and length o f fru it  which were not 

perceptible*

The path analysis also showed that the d irect 

e f fe c t  o f number o f female flowers on fr u it  y ie ld  

was negative and n eg lig ib le  (-0*0361)* The highly 

s ign i.fi ant* pos itive  corre la tion  (+0.3403) was shown 

to be so le ly  due to i t s  in d irect e f fe c ts  through 

number o f fru its  per plant (+0*3722)# length o f main 

vine (+0*1436) and weight o f f ru it  (+0*0647)* 

lo ever, trie ind irect e ffe c ts  o f  number of female 

flowers through number o f primary branches and length 

o f f ru it  were negative and o f low magnitude.

Number o f fru its  per plant was confirmed to be 

an important contributor o f y ie ld  because the d irec t 

e f fe c t  on f r u it  y ie ld  was high and pos itive  (+0*3975) 

among the characters studied, except in the case o f 

weight o f  fru it *  The ind irect e f fe c t  through length 

o f main vine (+0. 1C>1 •) was fa i r ly  promising. The 

ind irect e f fe c ts  through other characters were negative 

and very low.

ueight of fru it  showed the maximum d irec t e f fe c t
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on f r u it  y ie ld  (+0.5545) confirming that i t  ie  the 

most important contributing fa c to r  fo r  y ie ld  in b it te r  

gourd. The ind irect e f fe c t  through length o f main 

vine (+0.1802) was p os itive  and fa i r ly  high, but i t  

was partly  n u llif ie d  by i t s  Ind irect negative e f f e c t s  

through other characters l ik e  length o f f ru it  

(-0 .0781 ), nuaber o f female flow ers (-0.0042) and 

number o f primary branches (-0 .0009).

Length o f  fru it  had negative d ire c t e f fe c t  on 

fru it  y i Id (-0 .0868), the magnitude o f the e f fe c t  being 

very low, But the hirhly s ign ifican t pos itive  

corre la tion  (+0.5961) was w ell compensated by i t s  

appreciably high ind irect p os itive  e ffe c ts  through 

weight o f  f r u i t  (+0.4992) and length of aain vine 

(+0.1727). The ind irect e f fe c t  o f  length o f  f ru it  

through nuaber o f fru its  per plant was also pos itive  

and low (+0.0132). Other Ind irect e ffe c ts  o f length 

of fru it  through nuaber o f female flow ers art nuaber 

o f primary branches were negative ani very low.

The residual e f fe c t  due to  the unknown causal 

fac tors  influencing ths y ie ld  was 0 , 4 f thus 

ind icating that the s ix  character* studied in the



path analysis contributed to about 51 per cent o f 

the y ie ld *

M ultiple regression function wss f i t t e d  to

ascertain  the extent o f contribution o f each fac tor

in  a group towards yield- and a lso to predict the

y ie ld  based on the phenotypic performance o f three

characters, namely, length o f main v in * , nuaber o f

fru its  per plant and weight o f f r u it ,  which had high

pos itive  d irect e ffe c ts *  7he fo llow ing regression

equation was thus obtained.

X m -7*2168 ♦ 0. 89901- ♦ O.G492**XQ ♦
0.0535**X10 * *

<K2 • 0.7469, B * 0.8667)

where X «  xpected y ie ld

Xp «  length o f main vine

X9 »  Humber o f f r u it s  per plant

> .jq * Weight o f f ru it

** * ig n i f leant at 1 per cent le v e l
2

«  C oeffic ien t o f determination 

K -  Multiple regression co e ffic ien t

The co e ffic ien t o f determination (K2) w  c .?469 

ind icating that about 74 per cent o f the f r u it  y ie ld



was determined by these three characters. The 

multiple regression c o e ffic ien t O )  was 0.8667 

which showed the closeness between predicted y ie ld  

and actual y ie ld .

The regression function was highly s ign ifican t 

as revealed fro® the analysis o f  variance given in 

Table 11. The pa rtia l regression co e ffic ien ts  were 

tested fo r  th e ir  s ign ificance. I t  was found that 

the p a rtia l regression c o e ff ic ie n ts  fo r  nusiber o f  

fru its  per plant and weight o f f ru it  were highly 

s ign ifica n t ( t G * 2.885# t^Q *  3.541). Although the 

partia l regression c o e ff ic ie n t  fo r  length o f main vine 

was not s ig n ific a n t, the estimated value (t^  * 2.035) 

o lose ly  approached to the tab le value (2 .08 ). Thus 

i t  was c lea r that length o f main vine also had a 

profound influence on y ie ld  along with w ei$ it o f f r u i t  

and number o f f ru its  per plant and the lack o f 

s ign ificance was due to chance alone.



Table 11* Analysis o f variance -  Regression function 
o f three character* *9

Source o f 
varia tion d . f . w • # M.S. * value

Regression %S 70. 9T 23.66 21.14**

iSrror 21 23.50 1.12

Tota l 24 94.47

** S ign ifican t at 1 per cent le v e l



DISCUSSION



DISCUSSION

The prime ob jective  in plant breeding la  to

pick up desirable genotypes. Bat a genotype is  not 

a separate Id en tity  by i t s e l f  and is  to be measured 

through a phenotype. As such a survey o f observable 

varia tion  in  the ava ilab le  p o llu t io n  becomes highly 

desirab le.

Of the various estimates o f quantitative 

v a r ia b i l it y ,  mean, range and the varia tion  around 

the mean are the very basic ones. Success in genetic 

improvement o f a crop would depend upon a wide 

genetic base and the large genetic v a r ia b il ity  

resu lting  from i t .  In the present in vestiga tion , 

i t  may be seen chat the range o f va ria tion  fo r  almost 

a l l  characters is  la rg e , particu la rly  in  respect of 

phosphorus content, vitamin C content, potassium 

content, wei ht o f f r u it ,  number o f female flowers 

per plant, number o f fru its  per p lant, number o f 

primary branches per p lant, length o f f r u i t ,  iron 

content and days fo r  opening o f the f i r s t  female 

flow er. The range o f varia tion  observed in yield 

per plant is  also promising ( ^aole 4 ) .  This shows 

that the ava ilab le population has su ffic ien t amount



o f varia tion  fo r  moot o f  the characters studied fo r  

which se lection  can be practised. The investigations 

by : ehrotra and i x i t  (1975) in  b r ln ja l , E ir t i  Singh 

e t a l .  (1974) in bhindi, Thakur and Kandpuri (1974) 

in  watermelon, Tikka e t a l,  (1974) in  c luster bean, 

Awasthi <*£ ^L. (1976) in c h i l l i ,  1’srfchasarathy e t a l .

(1976) in tomato and Uaini ejfc aj^, (197s ) in peaa, 

have shown that a wide range o f va ria tion  was present 

fo r  most o f the characters considered in those crops,

The observed varia tion  alone i s  not su ffic ien t 

fo r  a breeder, A knowledge o f the extent and nature 

o f genetic v a r ia b il ity  ie  a l l  the mere important,

So there is  an imperative nesd o f partition in g  the 

o vera ll v a r ia b ility  into heritab le  (g en e tic ) and non- 

heritab le  (no --genetic' components, because o f the 

high influence o f environment on the quantitative 

characters. etim rtes o f variance components obtained 

fo r  the twenty-one characters in the present study 

have indicated that very high phenotypic and genotypic 

variances were present in  phosphorus content, vitamin (' 

content, potassium content, weight o f f r u i t ,  number o f 

female flower® and number o f fru its  per riant (Vide 

Table 5 ). In bhindi, K ir t i  Singh e t a l .  (1974)



obtained high estimates o f phenotypic and genotypic 

variance fo r  the chemical constituents and other 

characters o f f r u it .

Variance estimates have also shown that 

variations observed in  most o f the characters are 

mainly die to genetic causesv because o f the 

predominenoe o f genoty ic  variance over the 

environmental variance. S im ilar observations were 

recorded by Kao et a l ,  (1977) in bhindi and Arya and 

, a in i (1977$ In c h i l l i .  Only in  the case o f number 

o f eeeda per f r u i t ,  the environmental variance was 

found to be more than the genotypic variance, .''his 

may be due to the influence o f environmental factors 

a ffe c t in g  p o llin a tion , fe r t i l is a t io n  and development 

o f seed, fr ip a th i and Lai (1975) obtained s im ilar 

resu lts  in c lu ster bean, A good amount o f v a r ia b il ity  

observed in  other characters l ik e  weight o f f r u i t ,

1 O-seod weight and iron content is  also contributed 

by the environmental fa c to rs . S im ilar find ings were 

also reported by ilnghi et a l , (1964) in c luster bean 

and Kao e t al., (1977) in  bhindi.

The magnitude o f variance, as such, does rot



revea l the r e la t iv e  amount o f v a r ia b il it y  a»

ascertained through coe ffic ien ts  o f va ria tion .

High genotypic c o e ff ic ie n t  of va ria tion  indicates

that genotypic v a r ia b il ity  present in  the crop fo r

the character 1® high and enables us to compare

with that present in  other characters. The values

estimated fo r the phenotypic and genotypic

c o e ffic ien ts  o f varia tion  (v id e , ’able 6 and

have revealed that y ie ld  per p lan t, vitamin content,

number o f fru its  per p lant, iron content, number of

female flowers per plant and phosphorus content had

hi?h estimates (above 20 per cen t), his suggests

that there is  a high degree o f  genetic  v a r ia b il it y

in  the crop fo r  these characters as compared to others

and th ere fore , these could be u t ilis e d  in the crop

improvement programmes, everal reports in vegetables

are in support o f th is  view. In b it t e r  gourd,

Sriv&atava and Srivastavm (1976: obtained high values

o f genotypic c o e ff ic ie n t o f  varia tion  fo r  number o f

fru its  and y ie ld  per plant. Reports by Anand m&

Torrie (1963) in  soybean, K ir t i  Singh et a l,  (1974) in

bhindi, lands e t a l .  (1975) in french bean, "ripathi

and Lai (1975) in c lu ster bean, ia r t  iasarathy et a l.

(1976) in tomato, t’ishra and oy (1976) in b r in ja l.



Arya and Baini 0977$ in c h i l l i  and Lakshmi and foud

( 1977) in covpea can also be cited In support o f the 

above findings*

Characters having moderate estimates o f 

genotypic c o e ff ic ien t o f  variation  ( 10-20 per cent) 

were number o f primary branchesv length o f main v ine, 

node a t which the f i r s t  female flow er appeared, days 

fo r  picking maturity, weight o f f r u i t ,  length o f 

f r u i t ,  f le sh  thickness, to ta l soluble s o lid s , protein 

content and potassium content* Among the characters 

studied, number o f  seeds per f r u i t ,  100-seed wei ht, 

g irth  o f  f r u i t ,  ercentage o f female flowers and 

aays fo r  opening o f the f i r s t  female flow er have 

shown low values o f genotypic c o e ffic ien t o f variation  

(below 10 per cent) and these tra its  there ore , o ffe r  

l i t t l e  scope fo r  se lection *

However, with the help o f  *33notypic c o e ff ic ie n t  

of variation alone i t  is  d i f f i c u l t  to ascertain the 

amount o f varia tion  that is  heritab le (handhi « i s l *  

1964)• fhe heritab le portion o f the varia tion  can be 

found out with the help o f h e r ita b il ity  estimates* 

Burton (1952) had suggested that genotypic c o e ff ic ien t



o f varia tion  together with h e r ita b il ity  estimates 

would give the beat picture o f  the amount o f progress 

to be expected by se lection* Teeu lte o f the 

investigations now undertaken c lea rly  indicate that 

a l l  characters except number o f seeds per f r u i t  had 

high h e r ita b ility *  'he characters lik e  y ie ld  per 

plant, number o f fru its  per p lan t, vitamin c  content 

and number o? female flow ers per len t which had given 

high genetic c o e ff ic ie n t  o f va r ia tion , a lso  had high 

h e r ita b il ity  estimates* H e r ita b ility  estimate was 

highest fo r  number o f  fru its  per plant 09*60 per 

oent) and y ie ld  per plant (99*74 per cent. • ther 

characters l ik e  number o f primary branches, length 

o f main v in e , node at which the f i r s t  female flow er 

appeared, days f o r  opening o f the f i r s t  female flow er, 

weight o f f r u i t ,  length o f f r u i t ,  f le sh  thickness, 

phosphorus content and potassium content also showed 

high values o f h e r ita b il ity  exceeding 90 per cent* 

hence, these t r a its  could be improved by se lec tion , 

because of the fac t that, high h e r ita b il ity  indicates 

the e ffec tiven ess  with which se lec tion  o *  genotypes 

can be based on phenotypic performance (Johnson a l * , 

1955 a ).  However, h e r ita b il ity  value in i t s e l f



provide* no indication o f the amount o f genetic

progress that would resu lt from se lec tin g  the beet

ind iv iduals. Sim ilar reeu lts  have been reported by 
K u T O d / -  C\ V/ h )  ..»» o h i  tij.

.Srivastava and Sachan (1973) in  b r in ja l,  Srivastsvm
f\

and Srivastava (1976) in  b it t e r  gourd and Arya and 

Aalni (1977i»> in Capsicum.

Among the characters studied, number o f  seeds 

per f r u i t  showed the lowest h e r ita b il ity  estimate 

(43.37 per cen t), thus lim itin g  the scope o f se lection  

fo r  th is  t r  si t .  In c luster bean, rripa th i and T,&1 

(197*0 obsereed the lowest estimate o f  h e r ita b il ity  

(48.91 per cent) fo r  number o f seeds per pod.

ie r ita b il i t y  values give a useful indication 

o f the re la t iv e  scope o f se lec tion  in the material in 

hand, but to a rrive  at more re lia b le  conclusions, 

h e r lta u ility  arid genetic advance should be Join tly 

considered. Johnson et a l .  (1955a) in th e ir  studies 

with soybean have suggested that h e r ita b il ity  estimates 

along with genetic gain (gen etic  advance in  percentage 

o f mean) is  more useful than the h e r ita b il ity  alone in 

pred icting tine resultant e f fe c t  fo r  se lec tin g  the best 

ind iv iduals. In the present study, the genetic advance



was estimated as absolute f o r  a character and a leo as 

the percentage of mean (gen etic  gain) f o r  comparing 

d iffe ren t  characters.

Expected genetic advance estimated in absolute 

values made the point c lear that, by se lec tin g  5 per 

cant superior plants from the ava ilab le  population, 

i t  would be possible to improve the y ie ld  by 4.08 kg 

per p lan t, number o f branohes by 9.22 per plant, 

length o f main vine by 1.23 metres, node at which the 

f i r s t  female flow er appeared by 7.22, days fo r  opening 

o f the f i r s t  female flow er by 7.83, number o f female 

flow ers by 31.40 per plant, percentage o f female flowers 

by 2.21, days fo r  picking maturity by .38, number o f 

f ru its  by 31.22 per p lant, weight o f f r u i t  by 5^.3^ g, 

length o f f r u it  by 9.67 cm, g ir th  o f f ru it  by 2.^4 cm, 

f le s h  thickness by 1.51 mm, number o f  seeds per fru it  

by 2.30 and 100-seed w ei^ it by 1.21 g. egarding 

chemical constituents o f f r u i t s ,  to ta l soluble so lid s  

showed an improvement by 1.21, vitamin f  content by 

83.38 mg, protein content by 3.69 g , phoathorus content 

by 16 ;.23 mg, potassium content by 74.44 mg and iron 

content by 6.27 mg per 100 g o f f r u i t .



?hs genetic gain estimate was maximum fo r  

y ie ld  (81.93 per cent) which was followed by vitamin C 

content (70.72 per c en t), number o f  fru its  per plant 

(64.30 per cent) and number o f female flow ers per 

plant (53*50 per cent . Among the chemical 

constituents o f f r u i t ,  iron content (51*81 per cent/ 

and phosphorus content (40.81 per cent) showed hi$h 

values o f genetic gain. These characters were also 

observed to have high h e r ita b il i t y  in  addition to high 

genetic gain values which may be attributed to  the 

add itive gene e f fe c ts  (Panse, 1957) and as such, these 

t r a its  can be improved through stra igh t se lec tion . By 

se lec tin g  the 5 per cent superior plants from the 

ava ilab le m ateria l, i t  is  possible to improve the 

various characters to that percentages as indicated 

by the genetic gain estim ates. Brivastava and 

Brivastava (1976) obtained sim ilar resu lts in  b it te r  

gourd, ihe reports by Nandpuri e t a l .  (1971) in 

c h i l l i ,  Bingh at &i. (1974) in  b r in ja l , Singh et a l.

(1976) in ouakmeion, ao (1977) in bhindi,

Singh e t a l . (1977 ) in tomato and Thakur and Choudhury

(1977) in ridge gourd can also be cited in  support o f  

these fin d in gs .



Number o f branches per p lant, node at which the 

f i r s t  female flow er appeared, weight o f f r u i t ,  length 

o f  fru it  and to ta l soluble so lid s  also had promising 

values o f genetic gain (30 to 40 per cen t) and 

th ere fo re , se lection  can be e f fe c t iv e ly  practised fo r  

these t r a it s  also* However, characters such as days 

fo r  opening o f the f i r s t  female flow er, percentage o f 

female flow ers, g irth  o f  f r u it  and 100-seed weight 

were found to have high h e r ita b il ity  and low genetie 

gain which may be attributed to the action o f non­

add itive genes which includes dominance and ep istas is  

(fan se , 1937). Hence, se lec tion  has lim ited  scope 

fo r  improving these tra its *  Johnson e t  a l*  ( 19^  a)# 

with reference to th e ir  work in  soybean had pointed 

out that high h e r ita b il ity  need not be ac> ompanied by 

high genetic gain estimates* dumber o f seeds per 

fru it  appeared nearly stable because o f the lowest 

he r i s ib i l i t y  and lowest gene ;ic  gain estimates an:' so 

there is  l i t t l e  scope fo r  se lection  (Warasisha ao 

and i-ard hasaradal, 1968).

fhe comparison o f ava ilab le  population fbr

d iffe ren t economic characters has revealed that the 

type 3.G* 23 was the highest y ie ld e r , followed by



B.C. 21, B.G. 15 and B.G. 10, For ea r ly  flow ering , 

type® B.G. 18, B.G. 7 and B.G. 1 could be recommended 

whereas fo r  ea rly  maturity o f the f r i i t s ,  types B.G. H , 

B.G. 10, B.G. 23, B.G# 13 and B.G. 8 were found to be 

good. However the low y ie ld in g  types l ik e  B.G. 15,

B.G. 3, B.G. 24 and B.G. 2 were observed to contain 

higher quantities o f to ta l soluble so lid s  in th e ir  

fru its  as compared to others. S im ila rly  the types 

B.G. 3 , B.C. 13* B.G* 4 and B.G. 19 had s ig n ific a n tly  

higher vitamin G content. Superior types id en tified  

fo r  iron content were B.G. 19, B.G. 10, 15 and

B.G. 12, while the protein  content in the fru its  o f 

B.G. 25, B.G. 7, B.G. 15 and B.G. 24 was s ign ific a n tly  

higher than a l l  other types. For growers interested 

in seed production, the types B.G. 20, B.G. 6, B.G. 14, 

and B.G. 8 can be recommended, since they neve more 

number o f seed© per f r u it  combined with increased 

100-seed weight#

hue i t  is  c lear that d if fe re n t  types carry 

su periority  with regard to various characters, dence 

there is  p o s s ib ility  o f combining y ie ld  a n d  other 

q u a lit ie s  by e f fe c t iv e  hybrid ization  o f superior



v a r ie t ie s . Again, the high v a r ia b il it y  observed in 

y ie ld  per plant o ffe rs  scope o f exp lo it in g  hybrid 

vigour by orosslng the d is tan tly  related individuals 

fo r  y ie ld .

In any crop Improvement programme, i t  becomes 

necessary to have simultaneous progress o f  more than 

one character, espec ia lly  in  the case o f a complex ^ 

character l ik e  y ie ld  which is  influenced by many other 

t r a its .  This is  due to the physio logica l and linkage 

relationships o f penes covering various characters• 

Hence, before commencing a se lection  programme fo r  

the improvement o f y ie ld ,  the association  between y ie ld  

and i t s  attribu tes should be understood. he simple 

corre la tion  study is  inadequate to measure the 

associa tion , as d iffe ren t genotypes are susceptible 

to  environment to varying degrees. ' obinson et a l .

<19 1) had pointed out that the estimations o f 

genotypic and phenotypic corre la tions are useful in 

crop improvement programmes. Another important fa c to r  

in  the se lection  programme is  that the environmental 

correlations between the character pairs considered # 

should not be s ign ifica n t. Genotypic corre la tion  

c o e ff ic ie n ts  provide a measure-of the genotypic



association betwsn the characters and reveal the 

characters that may be useful under consideration*

With th is  idea in  rainJ v the phenotypic, genotypic 

sad environmental corre la tion  c o e ffic ien ts  between 

y ie ld  and i t s  components and the In tercerre la tion s  

among the y ie ld  components wers worked out*

Except in  a few cases, the phenotypic and 

genotypic corre la tion * fo r  any pair o f t r a its  seemed 

to  be o f com,araole magnitude in the present study* 

However, the genotypic corre la tion  co e ffic ien ts  vsrs 

s lig h t ly  higher than phenotypic corre la tion  c o e ff ic ien ts , 

rhis means that there is  a strong inherent relationsh ip  

between the characters under study, but th e ir  expression 

is  impeded by the influence o f environmental factors* 

hrivaatava and hrivasts va (1976) obtained higher values 

o f genotypic corre la tion  c o e ffic ie n ts  than phenotypic 

corre la tion  co e ffic ien ts  between different pairs o f 

characters in  b it te r  gourd*

Y ield  is  the end product of in teraction  of many 

fa c to rs . The association analysis in  the present study 

has revealed that y ie ld  was highly associated with 

length of main v in e , weight o f f r u i t ,  length o f f r u i t ,  

number o f  fru its  par p lant, number o f  female flowers



per plant and number o f  primary branch#* per p lant, 

in  the order, fhs association o f number of female 

f lo v e rs , number o f fru its ,  weight o f f r u i t  and length 

o f fru it  towards y ie ld  was lo g ic a l.  But the 

contributions by length o f main vine and number of 

branches nesd physiologica l explanation. Perhaps, 

these t r a its  may be enhancing the number o f leaves 

and as such, the photosynthetic e f f ic ie n c y . Increased 

photosynthetic e ffic ie n c y  w i l l  r e s i l t  in  increased dry 

matter nccuaulation nod f in a l ly  the economical y ie ld .

In b it te r  gourd, rivastava and frivastava  (1976) 

reported that number o f fru its  per p lant, number of 

female flow ers and number o f  branches per plant were 

h ighly associated with y ie ld . S im ilar findings were
X»vti

also made by ̂  Singh jst J&. (1972) in  c h i l l i ,  ’bamburmj 

(1973) in ridge scal’d, Kumar e t a l .  (1976) in cowpea 

and liandpuri e t a l . (1976) in tomato.

100-seed weight and g irth  o f f r u it  had 

s ign ifican t genotypic correlations with y ie ld  per plant 

but th e ir  phenotypic correlations were not s ign ific a n t. 

This may perhaps be attributed to the modifying e f fe c t  

o f the environmental fa c to rs  in  the expression o f 

genetic components o f these tra its .



)■nvironmental corre la tion  between y ie ld  and 

number o f primary branches was negative and 

sijpslflean t. This shows that the environment 

favourable fo r  the development o f  primary branches 

w i l l  be unfavourable fo r  y ie ld . The possible reason 

may be that the environments! fa c to rs  such as s o il 

f e r t i l i t y  and other favourable s o i l  conditions 

increasing the vegetative growth any be a ffe c t in g  the 

reproductive phase o f the plant adversely to some 

extent. Singh and akshndiratta (1969) obtained neg ive 

and s ign ifican t environmental corre la tion  between yield  

per plant and number o f branches per plant in cow* ca,

Negative and highly s ign ific a n t environmental 

corre la tion  was observed between y ie ld  per plant ecd 

node at which the f i r s t  female flower appeared, but 

th e ir  phenotypic and genotypic correlations were low. 

This means that the environmental fa c to rs  favourable 

fo r  y ie ld  per plant w i l l  be unfavourable fo r  early  

flow ering. Perhaps, th is  environmental in teraction  

may be the reason fo r  the lack o f  association between 

the characters at phenotypic and genotypic le v e ls .

Association o f y ie ld  and i t s  components alone



is  not adequate in  any se lection  programme. knowledge 

o f the in ter-ra la tionah ip  among the y ie ld  components 

is  also needed. Bofcn (1970) with reference to his 

work in  eovpea, had suggested that in tercorre la tions 

among the y ie ld  coo onents should he estimated because# 

in  a breeding programme# rate o f improvement o f  one 

component does not hinder the improvement in other 

components. The in tercorre la tion s  estimated fo r  the 

y ie ld  components in  the present study have indicated 

that the length o f main v in e , number o f primary branches, 

number o f female flowers and number o f fru its  were 

strongly and p o s it iv e ly  associated with each other. 

P os itive  and highly s ign ifican t correlations were also 

observed between number o f primary branches and length 

o f f r u it  and also between length o f f r u it  nd weight 

o f f r u it .  Length o f main vine exhibited positive 

correlations with weight o f f r u it  and length o f f r u it .  

This complex set o f correlations between various y ie ld  

components c lea rly  indicates that the improvement in 

length of main vine w i l l  d e fin ite ly  improve the number 

o f primary branches# number o f female flowers and 

number o f fru its  p ;r plant and at the same time maintain 

a reasonably high weight and length o f f r u it s .  Therefore 

simultaneous improvement o f these t r a its  is  possible by



s ing le  se lec tion . These findings to a certa in  extent 

are in  agreement with the resu lts  obtained by 

Srivastava and ^rivaatava (1976) in  b it t e r  gourd. 

However# the association o f days to f i r s t  female 

flow er with the y ie ld  components was not evident in 

the present in vestiga tion . Sim ilar resu lts were also 

reported by Molotcojedova (196?) in  cucumber# Xhurana 

and Sadhu (1972) in soybean, K ir t i  Singh e t a l .  (1972) 

in  c h i l l i  and & ir t i Singh et §1. (1974) in bhindi.

The pos itive  corre la tion  observed at phenotypic 

and genotypic le v e ls  between node at which the f i r s t  

female flow er appeared and days fo r  opening o f the 

f i r s t  female flow er c le a r ly  revealed that an early  

flow ering variety  w i l l  produce the f i r s t  female flower 

at a lower node than a la te  va r ie ty .

v.eber and Moorthy (1952) in  th e ir  work in  soybean 

had established that the knowledge o f correlations 

between morphological and chemical characters would 

be useful in  v isua l se lection  fo r  chemical characters.

In the present study, i t  was observed that the 

con  e la tion  between number o f  female flowers and 

protein  content was s ign ifican t and p os it iv e , at 

phenotypic and genotypic le v e ls ,  thia association



can be explained on the basis o f the fa c t  that the 

protein  includes aainoacids, such aa, tryptophan 

which is  a precursor o f  in do le-acetie  ac id , an auxin 

needed fo r  flow er production in  plants (Tu ke 9 1954). 

Again, experiments have shown that i t  i s  possible to  

increase the production o f female flow ers by the 

external app lication  o f growth regu lators in  b it te r  

gourd (Prasad and Xyagi, 1963f Ravlndran, 1971).

Girth o f the fru it  was found to be negative ly  

and genotyp ically  correlated with to ta l soluble so lid s , 

phosphorus content andiron content. This suggests 

that the improvement in g ir th  o f f r u i t  I s  possible at 

the expense o f these qu a lity  aspects o f  fru it s .  This 

is  s im ila r to  ths findings o f K ir t i  Singh e t a l .  (1974) 

in  bhindi and Barooah and Mohan (1976) in  tomato.

The association analysis among the biochemical 

t r a it s  has indicated that improvement o f  various 

qu a lity  factors is  possible simultaneously. The 

resu lts , th ere fore , revealed that breeding fo r  the 

improvement o f to ta l soluble so lid s  w i l l  d e fin ite ly  

Improve the vitamin C content, phosphorus content and 

potassium content in  the f ru its  and yet maintain a 

reasonably high protein content.



Association o f  characters determined by 

corre la tion  co e ffic ien ts  w i l l  not provide an exact 

picture o f the r e la t iv e  importance o f d irec t and 

in d irect in fluence o f each o f the characters towards 

y ie ld . Path c o e ff ic ie n t  analysis developed by Wright 

(1921) and f i r s t  used by Dewey and Lu (1959) in 

plants, furnishes a means o f measuring the d irec t 

e f fe c t  o f each t r a i t ,  as w ell as, the in d irect e f fe c t  

through other components o f y ie ld . rom the results 

o f  the path analysis riven in Table 10 and P ig . 7, 8 

and 9, i t  was obvious that, thou$i the corre la tion  

between length o f  main vine and y ie ld  was maximum, 

i t  was the weight o f fru it  that exerted the maxima 

d irec t e f fe c t  (0.5545) towards y is ld . Next to  weight 

o f f r u i t ,  number o f fru its  per plants (0.3975) and 

length o f  main vine (0.3002) had pos itive  d irect 

e f fe c t  on y ie ld , the in d irect e f fe c ts  o f a l l  other 

characters through these t r a its  were a lso pos itive  

and high. Hence i t  is  very d e a r  that these three 

characters, namely, weight o f f r u i t ,  number o f fru its  

per plant and length o f  main v in e , are the important 

characters contributing to  y is ld  in  b it te r  gourd.

Dxcept in the case o f number o f fru its  per r ian t, 

the resu lts  o f the ath analysis do not agree with the



find ing* o f Srivaatava and Brivastava (1976) In 

b it te r  gourd. In th e ir  in ves tiga tion , number o f 

female flowers per plant had the maximum d irect 

e f fe c t  on y ie ld  followed by number o f fru its  per 

plant and number of branches per plant and the 

in d irect e f fe c t  o f a l l  other tra its  was mainly 

through these t r a it s .  lowever, in the present study, 

number o f primary branches per p lant, number o f 

female flow ers per plant and also length o f fru it  

were found to have negative and n eg lig ib le  d irec t 

e f fe c ts  towards y ie ld . The ma^or reason fo r  the 

contrasting resu lts may be attributed to the d iv e rs ity  

o f  environmental conditions and populations Included 

in  the studies. Korla and astog l (1977' in c h i l l i  

and iao et a l .  (1977) in bhindi found find ings sim ilar 

to those obtained in  the present study.

Length o f main vine showed high Ind irect positive  

e f fe c t  on y ie ld  through number o f  f ru its  per rian t 

(0.2010) and weight o f fru it  (0.3329) thus compensating 

the high genotypic correlation  c o e ff ic ie n t .  This may 

be explained based on the p ecu lia r ity  noticed in  the 

growth o f main vine. In b it te r  gourd, occasionally , 

i t  is  noted that due to the abnormal thickening o f



growing t ip ,  further extension o f vine is  hindered 

and as such, production o f  fru its  and th e ir  development 

are a ffected  which in ;um w i l l  reduce the y ie ld . This 

suggests that the ind ireot e f fe c t  o f  length o f main 

vine ie  quite possib le. This abnormal thickening o f 

growing t ip  is  worth in vestiga tin g , fo r  fin d in g  out 

the physiological relationsh ip  between length o f main 

vine and y ie ld .

In sp ite  o f the negative and n eg lig ib le  d irec t 

e f fe c t  in  the case o f number o f primary brandies 

towards y ie ld  (-0 ,0027 ), i t s  in d irec t e ffe c ts  through 

weight o f f r  l i t  (+0,2032), length o f main vine (+0*1971) 

and number o f fru its  per plant (+0,1783) were p os itive  

and high which was responsible fo r  the high correlation  

c o e ff ic ie n t .  Perhaps, the number o f primary branches 

may be influencing these t r a its  by the phot©synthetic 

e ff ic ie n c y  centered in the leaves developed from the 

branches. S im ilarly  number o f female flowers also had 

negative and low d irec t e f fe c t  (-0,0361) and the high 

corre la tion  c o e ff ic ie n t  was mainly due to the compen­

sating in d irect e f fe c ts  through number o f fru its  per 

plant (0,3722) and length o f main vine (+0,1436), "he 

length o f fru it  was also found to have negative d irec t 

( - 0 , 0 6 6 8 ) and the corre la tion  was made up by the



in d irec t a ffe c ts  through weight o f f r u it  (+0.4992) 

and length o f main vine (+0.1727). Among the 

in d irect e f fe c t s ,  length o f f r u it  was found to exh ib it 

the highest ind irect e f fe c t  through weight o f f ru it  on 

y ie ld . This means that i f  length is  increase^, the 

y ie ld  is  improved depending on weight o f f r u it .

On close examination o f the values, i t  i s  quite 

c lea r  that the in d irect o ffs e ts  o f a l l  characters 

through number o f primary branches, number o f female 

flowers and length o f f r u it  arc negative and low. These 

e ffe c ts  though small, are r e a lly  n u llify in g  the to ta l 

e f fe c t  o f each com.onent on y ie ld . Therefore, a 

compromise amon<. the various characters should be made 

in the se lection  programme fo r  rea lis in g  maximum y ie ld .

Nandpuri e t a^, (1976) reported that the number 

o f fru its  and plant height had high d irec t e f fe c ts  on 

y ie ld  in  tomato. Singh and M ltal (1976) observed 

negative d irec t e f fe c t  fo r  f ru it  length in tomato. 

tCorla and Kaatogi (1977) suggested that the number of 

f r u it s ,  weight o f f r u it  and plant height had appreciably 

high d irect e f fe c ts  towards y ie ld  in c h i l l i .  Kao et a l . 

(1977) reported that the number o f  fru its  seemed to be 

the important y ie ld  contributing fa c to r  fo r  y ie ld  in



bhindi, a « i t  had the highest d irec t e f fe c t .

The residual e f fe c t  calculated in the oath 

analysis was 0,4881, ind icating that about 51 per cent 

o f the y ie ld  is  contributed by the s ix  characters 

considered fo r  the path analysis. This moderate 

residual e f fe c t  may be because o f the environmental 

fa c to rs , sampling error and the characters which were 

not considered in  the path c o e ff ic ie n t  analysis, 

iiengupta and at a r ia  (1971) obtained high residual 

e f fe c t  (0,541) in th e ir  in vestiga tion  on soybean and 

th is  was suggested to be due to sampling errors and 

other characters which were not considered,

Hencs, w ithin the scope o f the path analysis 

carried out in the present study, I t  can be concluded 

that greater emphasis has to be la id  fo r  Improving 

the weight o f f r u it ,  number o f f ru its  per pi nt and 

length o f main vine which exerted pos itive  and high 

d irec t e ffe c ts  and through which number o f primary 

branches per p lant, number o f female flowers per plant 

and length o f  f r u it  exhibited high in d irec t e ffe c ts  

towards y ie ld , k compromise between these two groups 

o f characters is  a : precis o le . In short, i f  a 

se lection  procedure is  designed to increase the



weight o f f r u i t ,  number o f fru its  per plant and 

length o f wain vine and to reduce the number o f 

primary branches per p lant, number o f female f  love re 

per plsint and length o f f r u it  to  an optimum le v e l ,  

simultaneously, the fru it  y ie ld  could be considerably 

increased •

In order to se lec t the high y ie ld in g  Individuals 

baaed on phenotypic performance there is  a need to 

formulate a se lection  index. Such a se lec tion  index 

w i l l  help to ascertain the extent o f  contribution of 

each factor in a group and also to predict the y ie ld  

possible by adopting the function, The characters 

such as length o f main vine (X g ), number o f fru its  per 

plant ( a^) and weight o f f r u it  0 ‘i q ) which were found 

to  be the important contributors o f y ie ld  ( Y ) , were 

used fo r  formulating the se lection  index by the 

m ultiple regression analysis. The function constructed 

is  as fo llow s*

Y -  -7.2168 ♦ 0.8990 X? ♦ 0.0492**a9 4 O.Q335**v10

The function was found to be h ighly s ign ifican t 

and therefore, much improvement could be expected by 

using th is  equation fo r  stra igh t se lection  programmes



o f y ie ld , r r tm  the estimate o f c o e ffic ien t o f
3

determination (H ) ,  i t  was d e a r  that bout 74 per cent 

o f the varia tion  in y ie ld  was determined by these 

three characters, phenotypieally.

the p a rtia l regression coe ffic ien ts  were highly 

s ign ifican t in  the case o f weight o f fru it  nn<1 number 

o f fru its  per plant, vent hough the former had a high 

*t* value. Length of main vine a lso had high p artia l 

regression c o e ff ic ie n t , but i t  was not s ign ifican t as 

revealed by the * t* value. This shows that length o f 

main vine also contributes to y ie ld  along with weight 

o f fru it  and number o f fru its  per plant and the lack 

o f s ign ificance may be because o f  the low v a r ia b il ity  

in  the ava ilab le  population. Tbs multiple regression 

analysis by K ir t i  Singh £$, «£.. (1974) in bhindi and 

andpurl v t  a l • (1976) in  tomato also showed sim ilar 

resu lts .

Or close observation o f the path analysis and 

m ultiple regression ana lysis, i t  is  evident that the 

resu lts o f both analyses are in conformity. In  both 

oases, weight o f f ru it  exerted the maximum influence 

towards y ie ld ,  followed by number o f fru its  p e r  plant



and length o f main vine* The m ultiple regression 

co e ff ic ie n t estimated was 0*8667 and th is  indicated 

the closeness between the predicted and actual y ie ld .

In conclusion, se lection  index has indicated 

that about 73 per cent o f  f r u it  y ie ld  in  b it te r  gourd 

can be predicted i f  the oboereed value fo r  length o f 

main vine ie  m lt l r l i e d  by 0*8990, number o f fru its  

by 0.0492 and that o f weight o f f r u i t  by 0.0335 and 

from th e ir  sum o f products 7*2168 is  subtracted.



SUMMARY



SUMMARY

Studies were undertaken with 25 d iverse h it te r  gourd 

types in the Departsent o f Horticulture (O le r icu ltu re ), 

College o f H orticu lture, Kerala Agricu ltural U n ivers ity , 

Vellanikkara, Trichur, during 1977-78 (Qctobor-Pebruary). 

The ob jectives  were, to  determine the extent o f v a r ia b il ity  

by estim ating the various genetic parameters, to  compute 

the extent o f association by find ing  out the correlation  

c o e ff ic ie n ts , to assess the d irec t and in d irec t e ffe c ts  

o f characters towards y ie ld  by analysing the path 

c o e ffic ien ts  and also to formulate a re lia b le  selection  

index fo r  the crop by resorting  to m ultiple regression 

analysis. The findings are summarised below*

1. The b it t e r  gourd types showed h igh ly s ign ifican t 

d ifferen ce  fo r  a l l  the twenty one characters studied.

A wide range o f varia tion  was also observed in  most 

o f  the characters.

2. Estimates o f phenotytic, genotypic and environmental 

variances have revealed that a la rge portion o f the 

varia tion  in a l l  characters except number o f seeds 

per f r u it  was due to  genetic fa c to rs .

3. The phenotypic and genotypic c o e ff ic ie n ts  o f  varia tion  

estimated fo r  d iffe ren t characters have also confirmed 

that the major portion o f the to ta l varia tion  in  a l l



characters except number o f seeds per f r u it  was due to 

genetic causes. Y ield  per plant had the highest estimates 

fo r  phenotypic and genotypic c o e ff ic ie n t  o f varia tion . 

Other characters such as vitamin C content, iron content 

and number o f fru its  per plant a lso had high phenotypic 

and genotypic co e ffic ien ts  o f varia tion  exceeding 30 per 

cent. Girth o f f r u it  showed the lowest estimates fo r  the 

phenotypic and genotypic c o e ffic ien ts  o f  va ria tion .

4. H e r ita b ility  in  the broad sense was found quite high fo r  all 

characters except number o f seeds per f r u i t .  Number o f 

f ru its  per plant had the highest h e r ita b il i t y  o f 99.80 per 

cent, which was c lose ly  followed by y ie ld  per plant (99.74 

per cent) and vitamin C content (99.65 per cent) and the 

lowest h e r ita b il ity  was recorded in  number o f  seeds p^r pod 

(43.37 per cen t).

5. Genetic advance estimated in absolute values was found to 

be promising in number o f  female flow ers (31 .40 ), y ie ld  

per plant (4*08 leg), number o f  fru its  per plant (31 .2? ), 

weight o f f ru it  (55.35 g ) ,  length o f fru it  (9.67 cm), 

vitamin C content (83.38 mg), protein content (3.69 g ) ,  

phosphorus oontent (160.23 mg), potassium content (74.44 

mg) and iron content (6.27 mg).

6. Estimate o f genetic gain was highest fo r  y ie ld  per plant



(81.93 per cen t)* followed by vitamin C content (70.72 

per cent)* number o f  fru its  per plant (64.30 per centO * 

number o f femnle flow er* per plant (33.50 per cen t), 

and Iron content (51.81 per cen t). Genetic gain 

estimate* haw Indicated that by se lec tin g  f iv e  per 

cent superior plants from the ava ilab le  po u lation , 

y ie ld  can be improved upto 81.93 per cent over the mean 

and others by the percentage* a* indicated by the 

estim ate*.

7. Characters such a* y ie ld * vitamin C content, number o f 

f r u i t * ,  number o f female flo w e r* , iron  content and 

phosphorus content which exhibited para lle lism  in  the 

high estisr tee o f h e r ita b il ity  and genetic gain may be 

suggested to be due to the action o f add itive  genes. 

Hence these characters can be improved stra igh t away 

through se lec tion . lays fo r  the opening o f the f i r s t  

female flow er, percentage o f female flow ers , g ir th  o f 

f r u i t  and 100-seed weight were found to carry hi$h 

h e r ita b il ity  and low genetic gain which may be 

attributed to the action o f non-additive genes including 

dominance «nd e pie ta e ls . Hence stra igh t se lection  has 

lim ited  scope fo r  improving these t r a it s .  Number o f 

seeds per f r u i t ,  which was found to exh ib it low



h e r ita b il ity  and low genetic gain, may be nearly stab le.

8. Comparieon o f d iffe ren t b it t e r  gourd types fo r  the

various economic characters in  the present study has

revealed that the type B.G,?} is  the highest y ie ld e r , 

followed by B.G.21, B.u.1 an* B.G.10.

9. Correlation studies have shown that the phenotypic and

genotypic correlations fo r  any pair o f  t r a its  seem to be

o f comparable magnitude. The genotypic correlation  

c o e ff ic ie n ts , however, were s lig h t ly  higher than 

phenotypic corre la tions in many cases.

10. Y ield per plant was highly associated with length o f 

main v ine, weight o f f r u i t ,  length o f  f r u i t ,  number o f 

fru its  per p lan t, number o f female flowers per plant and 

number o f primary branches per plant, both at phenotycic 

and genotypic le v e ls .

11. In tercorre la tions worked out in the present study showed 

that the characters exh ib iting  s ign ifican t association 

with y ie ld  per plant were also highly in tercorrelated  

genotyp ically and phenotypically. Hence the number o f 

primary branches, length o f main v in e , number o f female 

flowers per p lant, number o f fru its  per p lant, weight 

o f  f r u i t  and length of f r u it  can be simultaneously 

improved.



12. Association analysis between morphological and b io - 

chemical characters has shown that the phenotypic and 

genotypic correlations between number o f female flowers 

and protein content were pos itive  and s ign ifica n t.

15. i’he 81udy o f association among biochemical characters 

ha® indicated that the improvement o f  various qu a lity  

factors  sjch as to ta l soluble so lid s , vitamin C content, 

phosphorus content and potassium content is  possible 

simultaneously.

14. Environmental corre la tion  co e ffic ien ts  estimated fo r  

d if fe r e n t  pairs o f characters made the point c lear

that the environmental factors  favourable fo r  certa in  

characters are also favourable fo r  others because o f 

the p os itive  and s ign ifica n t values, ^hvironmental 

correlations were negative and s ign ifica n t between 

y ie ld  and number o f prim ry branches, find node at which 

the f i r s t  female flow er appeared. Hence, the environ­

mental factors favourable f o r  y ie ld  w i l l  be unfavourable 

fo r  these characters.

1 5 * Path c o e ff ic ie n t  analysis employed in  the present

investigations brought out that the weight o f f r u i t ,  

number o f fru its  per plant and length o f main vine had 

high d irec t pos itive  e ffe c t#  on y ie ld , in  the order.



In d irec t e ffe c ts  among themselves w e  re also p os itive .

Uumber o f primary branches per plant# number o f female 

flowers per plant and length o f f ru it  had negative 

d irec t e ffe c ts  and the highly pos itive  corre l tion 

co e ffic ien ts  were compensated by th e 'r  in d irect e ffe c ts  

through we i  Jit of f r u i t # number o f  f ru its  per plant and 

length o f aain vine.

16. The in d irect e ffe c ts  o f a l l  characters through number

o f primary branches, number o f female flow ers and length 

o f f r u i t  were negative and thus they n u llif ie d  he to ta l 

e f fe c t  o f each component on y ie ld .

17. Pesidual e f fe c t  was 0.4381, ind icating tnat about 51 

per cent of variation  in y ie ld  is  contributed by the 

s ix  characters considered in the path analysis# 

genotyp ically.

18. Multiple regression analysis resulted in f i t t in g  the 

fo llow in g  function.

I  - -7.2168 + 0.8990 Xg + 0.0492**X9 ♦ 0.0335**X10 

where t  * Expected y i e l l .

%2 * length o f main vine 

j<9 »  Nuobar o f  fru its  per plant 

Al©* height o f fru it  

** »  s ign ifican t at 1 per cent le v e l 

The function was highly s ign ifican t and therefore, much



improvement in y ie ld  can be expected by using th is 

function. Estimate o f c o e ff ic ie n t  o f  determination 

was 0.7469 and thus i t  was c lear that about 74 per cent 

o f the phenotypic variation  in y ie ld  was determined by 

the characters in c lu  ed in the multiple regression 

analysis.

19. P a rtia l regression co e ffic ien ts  tested fo r  th e ir  

s ign ificance have shown that weight o f  fru it  followed 

by number o f fru its  per plant contributed to a greater 

extent than length o f main vine.

20. The resu lts o f path analysis and m ultiple regression 

analysis are in  conform ity. In both cases weight o f 

f r u i t  exerted the maximum influence on y ie ld  followed 

by number o f fru its  per plant and length o f main vine.
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fcppiflfti* Ifc'^os’ologieal data during the cropping period
(Means of week)

Week*
Tempsrature In *C Humidity in $ 
Maximum Minimum Homing

Rainfall 
Evening * *

22*10-77 -  28-'77

29-10-77 -  ^ 1 1  
a-11-77 •
5 It i r 7712* n - 7 7 - j r  

19-11-77 Im.J'f 

*  2-77
■5*12-77 *2-77
10*12-77 -

12-77
17*12-77 (12_7?

24-12-77.  i-76  
1-  1-7^ ^ 70

8-  1*| . 1. 78

15- 1*0.  1-70
22-  *4-  2-70
29- 11*  2-78 

18- 2-78 
12 25- 2-78 
1

29.3 
31*8
30.1
30.1

29.9
30.5
30.9 
30.0

30.5
31.2 
32.0
31.4
31.4
32.6
33.3 
34.1

34.9
34.4

23.3
24.0
23.0 
23.8

21.9 
23.6 
22.2  
22.2
23.0

20.3
21.9
20.9
19.1
21.9 
21.5
22.4

22.2  
22.2

90
90

89
90 

92 
86
79
69
70
80
79
80
76
77
78 
83 
83 
87

77 
67 
67
78 
80 

69 
56 
49
51 
48 
41 
48 

41 
41 
45 
45 

45
52

11.8
2.3

31.1 
13.0
16.2 
0.2

.•eet Meteorological 
Farm. Mannuthy

Observatory, D istrict Agricultural



F lats I .  A general view o f the experimental f i e ld ,  
showing the method o f tra in in g











Flate IV, F ie ld  performance o f b it te r  gourd type B,G»4
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Studies were undertaken w ith 25 d ivert#  b it t e r  gourd 

types in  the Department o f Horticulture (O le r icu ltu re ), 

College o f H orticu lture, Kerala Agricu ltural U n iversity , 

Vellanlkkara, Triohur, to  estimate the genetic v a r ia b il it y ,  

corre la tion  co e ffic ien ts  and path c o e ff ic ie n ts ,  and also 

to  formulate a re lia b le  selection  index fo r  the orop, 

during 1977-78.

The reeu lte  have shown that the d iffe ren ces  between 

typee were highly s ign ifican t fo r  a l l  the twenty one 

characters studied.

The eetlmatee o f  variance oomponenta and eo e ffio len te  

o f  varia tion  have indloated that the major portion o f to ta l 

v a r ia b il it y  in  a l l  characters, except number o f  eeede per 

f r u i t ,  wae due to genetic causes. H e r ita b ility  in the broad 

sense was found quite high fo r  a l l  characters except number 

o f seeds per f r u it .  Expected genetic advance has shown 

th a t, by se lectin g  f iv e  per cent superior plants from the 

ava ilab le population, y ie ld  could be Improved by 4.08 kg 

per plant.

Characters such as y ie ld  per p lan t, vitamin C content, 

number o f fru its  per p lant, number o f  female flow ers per 

p lant, iron content and phosphorus content Which exhibited 

parallelism  in the high estimates o f h e r ita b il i t y  and



genetic gain say be suggested to  be due to the aotlon o f 

add itive genes and can be s tra lgh tly  improved through 

se lec tion . Type B.G.23 was found to be exceptionally  high 

y ie ld in g .

Y ield  per plant was found to  be h igh ly correlated 

with length o f  main vine, weight o f f r u i t ,  length o f f r u i t ,  

number o f fru it s  per plant, number o f female flowers per 

plant and number o f  primary branches per p lant. The 

corre la tion  co e ffic ien ts  among these y ie ld  components were 

a lso highly s ign lflo& nt.

Path c o e ffic ien t analysis has shown that the weight 

o f f r u i t ,  number o f  fru its  per plant and length o f main vine 

had high d lreo t pos itive  e f fe c ts  on y ie ld .  Humber o f 

primary branches per p lant, number o f  female flowers per 

plant and length o f  f r u it  exhibited low and negative d irec t 

e ffe c ts  on y ie ld .

Multiple regression analysis resulted in  f i t t in g  a 

function, ind icating that, about 74 per cent o f  the fru it  

y ie ld  in  b it te r  gourd could be predicted phenotypically, 

i f  the observed value fo r  length o f  main vine is  m ultiplied 

by 0.8990, number o f f ru its  per plant by 0.0492 and weight 

o f f r u it  by 0.0335 and from th e ir  sum o f products 7.2168 

is  subtracted.


