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INTRODUCTION



INTRODICTITION

3i:mifioant break through in the genetic
improvement of cereal crops especially wheat, paddy
and maise has been aghieved through adoption of
soientifio plant breeding prinoiples., Crops with
higher harvest index and photosynthetic efficlienoy
have been bred to meet the manyfold human requirements.
ihe development of orop ideotypee in wheat, maize and
soy bean is considersed milestones in the overall crop
improvenent programies. ihe attainment of self
suffiocliency in cereal food produotion in India stands
as an eloquent testiimony to the great plant breeding
achievenents.

There remains an immense need to improve a
large array of orope which are left wmexploited and
unimproved. Vegetables in general and ocuourbits in
partioular are the crops where suffioient attention
has not been paid for thedir imyrovement. Ihe laok of
attention 3iven in our oountry for the improvement of
ouourbitasceous vegetables like cusumber, bitter gourd,
snake gourd and ash gourd looks rather paradoxical when
we know that these orops are originated in this very land.

Pumpkin (Quourbite mopghate Poir) is yet another orop



where pragtically not muoh work seems to have been
done for its improvement in India. Introduoed to

our country from the South Ameriocan oentre of orop
origin by foreign navigators and emissaries, pumpkin
is grown throughout the length and breedth of India.
It is an important ouourditaceous vegetable of

troploe oultivated for its mature fruit. 7ihe °pepo’
forma an ingredient of cattle feed in some countries.
The young leawves, flowers and fruits are rich in
carotene, Importance of puapkin as a potential
supplier of carotene has not been fully appreciated
even now, Medicinal uses of pumpkin to reduoce tape
worm infeotion and its use as a diuretic are yet to bde
explored on a larger soale., Yield in pumpkin remains
low due to a oonglomeration of reasons, both genetic
and environmental. Poor genetic stooks, inadecuate
and improper management practioces and incidence of many
parasitic and non-parasitio diseases espcoially, yellow
vein mosalic disease, are the main causes for the low
productivity. For the development of high ylelding
carotene packed pumpxin varieties which can entrap

the abundantly available troploal solar ensrgy, a need
based orop improvement programme has to be drawn up.

Suosess of any plant breeding programme primarily



depends on the extent of available variability. in
gelecting a plant or & tyoe, one should be reasonably
sure that there is good chance of the superiority of
saiaection being inherited by ihe jrogenies. .his

can be ascertained by partitioning the total
variability into heritable and non-heritable components
with the ald of suitable zenetic parameters. The oholoe
of dreedin; method either selection or hybridizaition
depends on the extent of heritability of the charact. r
wnder improvenent. Seleotion of basic parental
aaterials with naximyn genetic divergence is of utmost
importanoce Lo develop transgreesive segreganta., The
exvant of wvariability that would be avallabie in the
subssquent cyoclcs of selegtion also depends on iine
exient of ggnet&c divergence of the basic parents

involved in the hybridization.

Yield in punpkin is a complex osarusicr znd as
such may be an artifact. The:2 may or may not be any
genes for yleld per 3e but genes for the components
of yield whose interaction regults in the =ltimate
expression of yield. :his iuplies the importance of
saleotion of approprizie componemt character(s. whose
seleotion would result in the improvement of yield.

Seleotion of component characters may or may not be



more efficient than selestion for ocomplex charaoter
per se dbut this has to be woriked out and proved.

A review of literature indicated that only a
meagre work has been attempted in pumpkin along these
direotions. ience the evaluation of awailablie germplasm
in this regard is highly necess:ry and the present
investizaiions were undertaken with the rollowing

objestives.

1 {0 ocatalogue the avallable pumpkin genotypes
surveyed and collected from different paris of Kerala.

2« To eptimnte the extent of available variability
with respeoct to yleld, length of main wvinas, weight of
first mature fruit zand their possible ocomponents, carotene
content and other chemical constitusnts.

%« To estinate heritability and cetimate of
genctio advance in the next generation of seleoction
for different quantitative charaoters.

1e TO esiinmuie the extent of rclutionshndp, if
any, anong fruit yield, length of nsin vine and weight
of first mature frult cnd thelr poesible ocomponents

and carotenz content and other chemlical constituents.

J¢ 10 deterxumine the direot and indirect eifects of



component characters on yield, length of main vine,
weight of first mature frult and ocarotene content
using path coefficient analysis.

6. To £find out the efficiency of selection
throush disoriminant fumotion over straight seleotion

or vice~versa.

7. io consteilatie the awvallable genotypes
using metroglyphs.

(|
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REVIEW 2F LITBWATUIE

Suoocess of any orop improvement progranme
depends largely on the extent and availability of
ganetic variation. Breeding methods like hybridisation,
matation, polyploidisation and disruptive gelection are
aimed at oreating desirable recombinante g priori to
any further oro. iaprovement programme, Selection
REL 89 does not oreate any further variability but
operates on the awailable variability to soreem out
desireble segregants. In a seleotion programe the
genstic advance whioh would be expeated in the next
oyole of selection, depends on heritability of the
charaoter under improvement and the extent of svallable
variability,. The synthesia of desirable transgressive
segregants through hybridisation and oonsequent selfing
depends on the extent of divergence of parental genoty.es,
involved in the initial hybridisation. ihis makes
abundantly olear that information regarding variebility,
heritability, inter-relation among characters, extent
of genetic divergence smong genotypes are pre-requisits
for any orop improvement progromme.



Eventhough the information on variability
studies are sbundant in many vegetadble orope, ihe
anount of work done omn gucurbits in generally and
pumpkin in partioular are very limited and soanty.
The agvailable literature on the wvariabllity studies
of cucurbits are reviewed under the following heads.

A.

B.
c,

Information on genetic variability.
Information on heritability and genetic advance.

Information on correlations among polygenic
charagcters,

Information on direot and indirect effecte of
charaoter components on complex characters.

Inforuation on relative efficiency of selection
through discriminant function over siraight
seleotion or vice-versa.

Information on genetic constellation of genotypes.

Ho information is avallable on the extent of gmeuc
variability in pumpkin, FKubiaki and Walesak (1976) reported
large differences within and dbetween varieiies with respect
to /3 ocarotens conient in 19 varieties belonging to
Ougurbits pepo, Cupurbite maximg and Cuourbiin moaghatn.

The variety Golden Delicious (Cuourbita maximg) recorded
the highsst caroiene oontent.



ihakur and Nandpuri (1974) studied the extemt
of genetioc variability in 2. varieties of watermelon
(Sitrullus wulgarig Sohrad). They reported significant
differences among the varieties for yield/plant, fruit
welight, fruiis/plant, fruits free from blossom end rot,
days taken to first picking, length of vine, branches/
plant, sex ratio, total soluble solids, seeda/kg of
fruit weight and 100~aseced weight. Fhenotypic coeffiocients
of variation was the maximm for seeds/kg of fruit
weizht (41.31) and it was the minimum for days to first
ploking (6.,46). The coefficients of genotypic variation
also had the same trend. Vashista 9% al.,(1975) observed
variebility in seed charaoters of wvatermelon, Data on
seed length, seed width, 100-seed weight and seed
colour indicated considerable variadility for all the
above seed charaoters.

Miller and Quisemberry (1976) reported that
varianoe was primarily due to additive gene action for
early flowering in cuoumber (Cummis sativus L.).
Partial domin:noce type of gens aotion for early flower-
ing and low nodal posiilion of ihe first female flower

were also observed.



Kalyanasundaram (1976) evaluated three muskmelon
(Sugumip melo L.) varieties - Annamalai, Hara Madhu and
Arke Rajhans -~ and observed signifioant differences
among the three varieties for branches/;lant,hermaphrodite
flowvers/vine, per cent of hermaphrodite flower xroduwtion,
fruit weight, fruits/plot, fruit cavity diemeter, flesh
thiokness and sceds/fruii. However, the variances for
days to maturity from the time of anthesis, fruit yield
and total soluble solids were not signifioantly diiferent
among the varieties. 3ingh gt ales(1376) found that the
additive component of total genetlioc wvariance was high
for days t0 opening of the first femsle flowver, ploking
maturity, fruits per vine and i(otal soluble solids.
Doninance component of genetic variance was high for
fruit weight, fleah thiolkness and total yield in muskmelon.

Srivastava and Srivastava (1976) studied
variability in 19 lines of biiter gourd (Momordios gharantiag L.’
and obgerved signifiocant differences for all the
oharasters emsept for male flowers/plant. The highest
genotypio coefficient of variation (37.45) was observed
for fruits/plant followed by yield/plant (g.c.¥. v 32,13)
and weight of frult (g.0.ve = 30,02)s Male flowers/plent
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had the lowest genotypio ocoefficient of vésria'ticn
(8+0eve = 11.47). Singh @t ale, (1977) studied 20
bitter gourd varieties grown during the rainy

season of 1974, High gemotypic ocvefficient of
variability was observed for yield, frults/plant

and fruii length, Ramachandran (1978) worked on 25
bitter gourd types. The 25 types he studied were
significantly different for all the 21 characters
siudied, primary branches/plant, length of main vine,
node at which first female flower appeared, days to
opening of the first female flower, female fiowera/plant,
per oent of female flowers, days to pioking maturity,
yield/plant, fruite/plant, fruit weight, length of
fruit, girth of fruit, flesh thickness, sceda/fruit,
100=-geed woight, 1.3.3, vitamin O oontent, protein
content, phosphorus content, potassium content and
iron ocontent. Iihe highest estimates of phenotypic and
genotyplo ocoefficient of variability were observed fow
yield/plant (39.88 and 39,82 respectively). Vitamin ©
oontent, iron content and fruits/plant had high
phenotypic and genoiyple coeffioients of wariation well
above 30%, The lowest estimates of variabiliiy were
observed for girth of frult (PeGeVes 7.77§Ze0eVen T,07).



Joseph (1978) studied on wvariability in 25
enake gourd (Irighossnthes snaulom L.) types vith
respect to 21 charactlers, days t0 male flower anthesis,
days to female flower smthesis, node at wvhich first
femanle flower appeared, female flowers/plant, lengtih
of main vine, primary branches/plant, fruite/glant,
yield/plant, days to maturity, length of fruit, girth
of fruit, aversge fruit weight, flesh thicknsse,
seeds/fruit, 100-seed weight, vi.amin C cgontent,
ocrude fibre, orude protein, ash content, phosphorus
and potassium oontents, The 25 snake gourd types
differed significantly with reapect to all the 21
characters studied.

Kubiaki and Walesak (1976) studied wvariability
and heritadility of carotens content in a few
Quourbita ape. The (3 oarotens content and T.5.S.
in Cuourbita gpp.recorded high heritability estimates.
The indred lines developed through selfing smd
seleotion, recorded 707, 507 and 203 more [ ocarotene
when the parental populations were Mslonowa Zolta,
Golden Delicious md Ragydobos Sutolok respestively.
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Susuki (1933) reported high estimates of
heritability for seed sise, I.5.3. content and fruit
weight, and intermediate wvalues for leaves/plant,
days to first male ‘lower anthesis and rind ihickness
in watermelon, [ha kur and Nandpuri (1974) reported
a heritability estinate of 92,924 for 100-seed weight
and 84.97% for seads/kg of fruit in watermelon. Ihe
minimm heritability estimate of 25.95% was observed
for branches/plant. TIhe maximum genetic advanoce was
observed for seeda/kg of frult weight (83.75%) resulting
from the highest variability estimate assooclated with
higher estimate of heritability. The lowest estimate
of gen=tic advanoe was obgerved for days to first
ploking (-,78%) resulting from lower estimates of
heritability and variability. Brar and Nandpuri (1978)
conducted genetic analysis of yield and frult mumber
in watermelon. Heritabiliiy in broad sense was
observed medium (48,92%) and in narrow sense quite
low (23.64%) for the oharaoter yield., (his indicated
that in wvatermelon yield is a oomplex character more
infiuwenced by environment., The heritability in broad
sense was higher (72.29%) and heritablility in narrow
sense was medium (66,90%) for fruit number, indicating
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the major role of genotypic and additive genetic
variancs in the inheritanoe of fruit mmber,

Miller and Quisenbderry (1976) working on cuoumber
reported that days Lo opeming of the first female flower
vas conirolled by relatively a few gensa and heritability
for this trait was moderately high. Mo Creight (1977)
studied heritadbility estimates of fruit sugar
conoentration in a population of 501 cusumber
introdustions and commercial varieijes. Harrow sense
estimate of heritabiliiy caloulated through half sibd
family variance method was observed to de 0,03 and
after correotion for genotypic x environmental
interaction, worked out to be 0,05. The heritability
estimate caloulated through parent off spring regresaion
analysis was found to be 0,04. The expected genetio
gain in altering sugar concentration per oyole of half
8id progeny testing was observed 0,21 mg redusing sugar
per gram fresh weight. Saith and Lower (1977) estimated
heritability and varience oomponents for yleld in
piokling oungumber. ileritability estimated for commervial
value and fruit number, caloulated from full sid families,
grown in two replicates and environments, were 0.14%
and 0.22% respeotively.



Panwar @t gles (1977) studied 40 varieties of
sponge gourd (Imffa qviindrige oem.) to estimate
heritability, and expected genetic advance. Frulit
length and days to flower had higher estimates of
heritability and expected genetic advanoe.

Srivastava and Srivaatava (1976) reported that
fruits/plant had the higheat estimate of genetio
advanoce (71.73%) resulting from the highest estimate
of variability (g.0.v. = 37.45%8) and heritabiliiy
(99.,31%) in bitter gourd. Male flowers/plant recorded
the lowest estimate of genetic gain (16,73") due to
the lowest gemotypio coefficient of varistion (11.47%)
and heritability (49.93%). High heritability
assoolated with moderate variability resulting in
high genetic gain was obserwved for fruit weight,
yield/plant and length of frult. Singh @t al.,(1977)
obgerved high estimate of heritability and expeoted
genetic advanoce for fruit yield, fruits/plant and
fruit length in bitter gourd. Ramachandran (1978)
reported that heritability in droed sense was quite
high for all the 21 characters he studied in bitier
gourd except seceds/fruit. Fruits/plant had the
highest heritability of 99.80" which was closely

14



followed by yield/plant (99.74%) and vitamin O oontent
(39.6%%). The loweat heritability was in seeds/fruit
(43.374), Genetic advance estimated as per gent of
mean was found to be highest for yield/plant (81.93%)
followed by vitamin C content (70.72%), fruits/plant
(64.%"), female flowers/plant (53.5%) end iron contant
(51.87)s, The study indicated that by seleoting five
per cent superior and elite plants from the available
population yield ocould de improved upto 81,93% over
the base mean. High variability assoociated with high
heritability resulting in high expected gemstic advunce
was observed for yleld, vitamin C ocontent, fruits/plant,
female flowers/plant, iron oontent and phosphorus
content, The heritability estimates were observed to
be higher for days to opening of the firet female
flower, per ocent of female {lowers, girth of fruit

and 100-gesd weight dDut the genetic gain was observed
low dus to low estimate of variability for the above
characters. Seeds/fruit had only a low estimate of
genetio gain resulting from low heritability estimate
and low variability.

Joseph (1978) studied in detail the heritability
and expeoted genstic advange for 21 ocharacters in snake
gourd, fHeritadility in the droad sense was foumd to



be quite hizh for most of the gharacters. lLength

of the fruit had the highest heritability of 99.19%
whioch was oclosely followed by girth of fruit (98.60%)
and vitamin C oontent (97.59%). Yisld/plant had
comparatively a low estimate of heritability (45.90%).
The lowest heritability estiimate was recorded for
fruite/plant (21,207). Highest genetic advance as
per per oent of mean was observed for ash oonilent
(56.92¢) followed by orude protein content (55.527%),
phosphorus content (55.12%), female flowers/plant
(47.62%), fruit welght (46.77%) and vitamin C content
(41.397). The expeotad genetic advance as per cent
of mean wvas 435.66 {or fruit yleld. The characters,
ash content, orude protein, phosphorus content,
female flowers/plant, weight of individual fruit and
vitamin C ocontent had higher estimate of geneiio
advanoe resulting from higher estimates of heritability
and variability.

Khanna gt gle.s (1969) woriked out extent of
correlation betwveen [.5.3. and vitamin C content in
10 varieties of watermelon. They observed positive
and signifioant gorrelation (r = 0,84) detween 7.5.3.

16
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oontent and vitanin C oontent. Tikka et gl., (1974)
reported that yield was positively correlated with
main shoot length, nuabder of primary laterals,
number of days to first feamale flower opening and
average fruit weight in 10 varieties of watermelon.

Carlson (1962) reported that lengih of fruit
was positively correlated with average fruit weight
in ououmber, Larze frulted varieties were jenerally
observed to have poorer fruit set than those with
small fruits. Molooojedova (1962) reported that the
correlation between fruit yield (weight and number)
and the proporiion of marketable fruits were posiiive
and si;nificant in oucumber. Ramslao (1975) observed
that the pistillates flowers/plant was positively
oorrelated, phenotyplcally and genotyploally,with fruit
number but negatively with fruit weight, length and
frult set in oucumber. The ocourrence of pistillate
flowers on the sain stem was aleo found to be negatively
correlated with total frult yield, number of fruits,
fruit weight and fruit length. Mo Credgnht @t al.,(1973)
reported highly significant correlation between total
carbohydrate concentration and reducing sugar content
(r = 0,37) in piokling cuoumber, The reducing sugar
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content was neither corrslated with fruilt fresh weignt
(r s 0,40) nor with commerolal fruit size (r = 0.,52).

amburaj (1973) reported that seede/pod, pod
weight and pod length were significantily and positively
correlated with yield/plant in ridge gourd(Luffa agutanguls Joxb.

Panvar @t ales (1977) observed significant posiiive
ocorrelation between yield and frulte/plant and signifiocant
negative association between yield and days to flower and
age of the edidle fruit in 40 wvarieties of sponge gourd.

Bohn and Andrews (193%3) observed positive
gorrelation between fruit diameter and flesh thiockness,
fruit dlasmeter and cavity sige in musimelon. Ihsy
reported that selection for small cavity aize alone would
lead to reduced fruit gsise and flesh thickness. Lucille g% al.s
(1939) found high positive correlation between refractive
index, a measure of toial soluble solids, and vitamin C
oontent in 16 American varieties of muskmelon. Khanna
2% al.s (1969) also observed significant positive
correlation (r = 0.85) betwean iotal soluble solids and
vitamin C content in muskmelon varieties, Xalysnasundaram
(1976) reported significant positive oorrelation of fruit
weight with diameier, size, and fleash thickness of fruit,
and blossom soar with both sise and flesh thiokness in
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musmelon. Sise of frult cavity had positive association
with fruit diameter but had no reletion with flesh
thickness. Soluble s0lid oontent was negatively
correlated with fruit weight and seeds/frult. Dalgzit
Singh and Nandpuri (1378) observed that days o frult
maturity was positively correlated with days to opening
of first female flower, totsl soluble solids, fruit
weight, and total yleld/plant in muskmelon.
Phenotyploally, I.5.5. oonient showed significant
positive correlation with fruit weight and total yleld/
plant. The fruii weight was positively oorrelated with
flesh thiokness and total yield/plant. lesh thickness
was positively correlated with total yield both at
genotypic and phenotyplioc levels.

Srivastava and Srivastava (1976) reported that
the genotypio correlation coeffiocients were nigher
than phenotypic correlation coefficlienta among different
pairs of cheracters in bliter gourd. Fruit yield/plent
was found positivaly assooiated with female flowers/
plant (rb = 0.87), fruiis/plani (z'8 w 0.86) and lateral
branches/plant (r8 s 0,59). Female flowers and lateral
branches/plant were found positively associated with
fruits/plant. Days to first female [lower opening was



observed negatively ocorrelated with fruits/plant

and female flowers/plant, but positively with fruit
wvelght. Prulit weizht had negative genotypic
correlation with fruits/plant. Ramaghandran (1978)
in a detailed study on bitter gourd found that
phenotypic and genotypic correlations for amy pair
of characters were of comparable megnitude. Yield/
plant was highly correlatcd with lengih of main vine,
weight of fruit, length of fruit, fruiis/plant,
female flowers/plant and primary brancies/plant.
Characters exhibiting aipgnifiocant association with
yield/plant, had showed high genotypie and phenotypio
iniercorrelution among themselves whioch indicated
that primary branches/plant, length of main vine,
fensle flowers/plant, frulis/plant, fruit weigat and
fruit length could be simultanecusly improved in
bitter gourd.

Joseph (1978) also obeerved highsr wvalues of
genotypio correlation coeffivients than the
corresponding phenotypic values among the characters
he studied in snake gourd. Iruit yield was highly
assooiated .ith primary branches/plant (:1:'8 = 0,82),
days t0 opening of the first female flower (rg m 0.75),



average weight of fruit (x'g s 0,77), length of fruit
(r8 = 0.76), days to first female flower anthesis

(rg e 0.75) and girth of fruit (rg e 0,68), Tae
biochemiocal traits did not show any significant
intercorrelation. Thamburaj gt al.., (1978) reported
signifioant positive correlation between fruit length
and weight of fruit (r = 0,67). Negative but non~-
significant correlaiions existed between girth and
weignt of fruit (r = =0.,14), The assooiailon between
length of fruit and girth of fruit was negative and
significant (r = =0,63),

Tikka ot al.» (1974) employed path coefficient
analysis in watermelon to find out the direct and
indirect effeot of yield ocomponents on fruit yield/plant.
Days to first female {lower anthesis and avserage fruit
weizht were observed 1o have thz highest direct effeot
on yield.

Srivastava and Srivastava {1976) reported that
fenale flowers/plant had the maximum direct erffeot on
yield (2.75) followed by fruits/plant (0.90) and lateral
branches/plant (0.89) in bitter gourd. The indireoct



effects of other charscters towards yleld were mainly
tarouch lateral branches/slant, fruits/plant and
female flowers/plant. Fruits/plant also had nigh
indirect contribution towa:ds yleld through weight
of fruit. ‘amachandran (1978) observed tnat fruit
weiszhi, fruits/plant and length of main wine had high
posivive direct effeacts on yleld (Jebi, 0.40, .30
raspectivoly’. Primary branches/plant, female
flowern/plant and fruit length were found o have
ncgative direct effects on fruit yield.

Joseph (1973) utilized path goeffiscient analysis
t¢ find out direct and indirect effects of componenta
on fruit yicld in a closed system of’'cause and effeot”
faotors, Weight of individual frult, fruit girth,
fraits/plant and node ot whioh the first female {iower
appeared ha? hith direct effects on fruit yield. ihe
path snalysis of fruits/plant and its components
indicated that femsle flowers/plant exerted moderate
positive direct effects on fruits/plant and chereby on
yleld. Among the different components of weisht of
individual fruit, zirth of fruit exerted the maxisun
direct effect followed by 100-sced welght. He oonoluded
i{hat weight of individual fruit, girth of fruit,fruita/plant



and node at which first female flower aypeared wers the
most important characters cantributing to yield in
snake gourd,

No inforamation is available in pumpkin on yield
and yield contributing characters, length of main vins
and its components, weignt of firet mature frult and its
componants and carotaene content and other chemical

conatituents,

No vork seems t0 have been done in cuourbits to
estimate the effiocliency of selection through disoriminant

function over straight seleotion for complex characters.

Hamachandran (1973) attempted consteliation of

bister gourd genotypes ihrough metroglyph’s. [e also
studied genetio divergence using Mahalonouis D‘? statistic
for eight quantitative charasters, primary branches/plant,
lens;ih of main vine, days to opening of the first female
flower, female flowerz/plant, fruits/plant, weight of
individual fruiv, length of frult and yleld/plant. The
25 types differed significantly for the charaotiers he



studied and were grouped into 10 oclusters based

on the magniiude of D° valuss. Cousiderable
diversity within and beiween clusters were noted.
Length of main vine, frulte/plant, weignt of
individual fruit end yield/plant were ihe lmporiant
faotore gontridbuting to divergence.

Joseph (1378) uiilised metroglyphs 10 group
snake gourd genotypea into distinot groups whioh
are similar wiihin groups and dissimilar between

Broups.
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MATERIALS AR) METHODS

The resent studies were conducted during
197873 (.otober-february) at the Instruotional
Parm of the College of Horticulture, Xerala
Agricultural niversity, Vellanikkara. TIhis
station 1s loocated at an altitude of 23 metres
above M.3.L. and is situated between 10°32" RN,
latitude and 76°16" B, longitude. Geographiocally
it falls in the hunid tropical climatic zone.

The meterovlogiocal data for the season under
experimentation are presented in Appendix-i.

A. Exgerimental nsterialg

The experimnental mterisle oconsisted of 18
pumpkin genotyyes colleoted from different parts
of Xerala 3tate and maintained in the department
of Jlerioulture, College of Hortioulture, Kerala
Agrioultural niversity. <The genotypes were
diverse in their genetio make up. The source and
morphological desoristion of the genotypes are
presented in Table 3.1.



Table 3.1, iource and morpholozical desoription of 18 pumpkin genotypes

Acg.Ro. “lage of Vigour of Presenge of fruit character
collection the plant white spote
on the Shape Size Solour of Surrow
leaves immature
fruit
CM:1  Palghat Vigorous Present Conieal ‘'arge Green  Deep
Ce'’el Trichur "e8s Present “1at “edium Green bee)p
vigorous round
Cette3 Caliout Leas preaent Round Medium Greem  Shallow
vigorous
Ce''ed Irichur foderately Pregent FMlat Medium Green Shallow
vigorous round with
white
. ‘ patohes
Veed iriohuwr ?my Preasent % Mediwm Sreen  Shallow
C.M.6 Trichur Moderately fresent Ro md Medium Green Snallow
Cota? Tari prayar "o ierately Present Round Mediunm Green Snallow
vigorous
Co"eB Talghat Vigomwus Abgent Long 3mall “hite Shallow
Ce'e9 irichur Moderately ‘resent flat Hedium Jreen eep
vigorous round
C.«10 Thriprayar oderately Present Flat Big “nite Shallow
vigorous




fable 3.1, Contd.

Agc.No. “lace of Vigour of "ressnoe of fruait caarasier
oolleation the plant white 8. otg -~--
on the Shape Jize Colour of ™arrow
leaves ianature
frult
CoMaell {richur Moderately ’resent Long Big Green Shallow
vigorous oval
Se''e12  Cannanore lLeas “resent Mat “Yediun Green Shallow
vigorous round
Ca'a1%  irichur Vigorous ‘resent Flat Big Green Shellaw
round
Ce «14  TIrichwr Vigorous “rescnt Sound Big Green Shallow
Se 'e12  Caananore eas Uresent 7lat Small Green Jhallow
vigorous rowmd
Cas16  Calicut toderately Present val Medium Green Shallow
vigorous
Cee17  {ricur Vigorous Present 0'nd Large Green Shallos
Cea18  Callout “oderately Absent Round Small “hite Shal low
vigorous
. -



B.

The 18 pumpkin genotypes were grown in a
randomigsed blook design with three replicationa.

There were three plants/genotype/replication.
The spaoing adopted was 1.9 m between »lants and
width of eaoh block was kept at 8 m.

Three seeds were sown in eaoh pit and only
one plant was retained after thinning. uaring the
oropping period wvarious cultural operations and
prophylactio plant protesotion measures were adopted
as recommended by the Kerala Agricultural ‘hiversity
(Anon. 1978).

The entire population was oonsidered for taking
observations and thne average of each type in each
replication vas taken for further analysis. The
quantitative and qualitative ocharacters studied were

as follows:

1. Iarliness

8, ays to firat female flower anthesis.
b. Jays to first male flower anthesis.



6. Node at wihich the first female flower appeared.
d. Hode et whioh the firat fruit is retained.

aJ Length of main vine (m)
b. jodes on main vine.
¢, ‘rimary branches/plant.

« . hiok brenches/plant. Branches having a
dianeter of 10 mm or more were arbitrarily fixed as
talok branches.

e. Internodal length (om). Iiength of 6
Qw and 10‘“ internodes were measured and averaged.

f. Intemodal cirounfergnoe (om. Cirounference
of 6“"‘. 7“‘. Bm. g‘h,m 10*® intermodes were msasured

th’ 7‘31' Sth

*

and averaged.

g« Teaves/plant.

h. Leaf ares/plant (m°).  The 'paper weizht metaod’
was used to measure the leaf area, Ten leaves were
pluoked randomly from each plant and ciroumferences
of these ten leaves were marked on wniforuly welighing
paper using ink. ihe paper equivalent to the area
of leaves was out and weighed. the area of paper for

wnit gran weight was initially determined and then



the total leaf area/plant was caloulated by multiplying
the nean area of one leaf with the number of leaves/
leo

a. ‘‘ale flowvers/plant.
b, Pemale flowers/plant.

¢. "ar cent of feanale flowers,

d. Average fruit weight (kg)e

e. Jeight of first mature fruit (kg).

£f. ‘ruits/plant.

8. aer gent of fruit set.

h. Ciroumference of fruit (om).

i. Lenzth of £ruit (om).

Je éruit shape index. This was caloulated as
the ratio of fruit length to fruit diameter.

k. "lesh thicikness (om’.

l. Seeds/fruit.

m. 100-seed weizht (g).

n. “ruit yield/plant (kg)

a. Totein content - The nitrogen ocontent of the
dried fruit flesh was estimated using the Microizjeldahl
method (A. '.A.C, 1960)e The nitrogen oontent was



multiplied by 6.25 to obtain the protein content and
expressed as per gent of dry weight.

b. Phosphorus oontent - This was eatimated
oolorimetrically using the vanddomolybdo-phosphoric
yellow colour method in nitric aoid system
(Jackson, 1973) and expreased as per ceamt of d4ry
weight.

0. Potassium oontent -~ Potassium in an aliquot
of the triple aoid extract of the sample was determined
wsing flame photometer (Jackson, 1973) and expressed
as per aemt of dry welight,.

d. Caleium content ~ Per osnt of calolum in the
dried sample was estimated by versene titration method
(Jackson, 1973).

e. Total soluble solids (T.5.8) - The ..:.3.
content of the fruit was estimated by using Abbe
refractometer,

f. Carotene content - The garotsne content of
dried sample was estimated using spectrophotometer
after extraoting the carotene with water saturated
n=butyl alohohol (A.0.A.C, 1960) and expressed as
per cent of dry weight.

The frult characters vis,, ocirowmmference of
fruit, length of fruit, fruit shape index, flesh
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thioknensa, seeds/fr:1t, 100-sead weight, and the
qualitative characters viz., protein content,
phosphorus content, potassium content, ocaloium
content, total soluble solids and carotene content

wore recorded/eatinated from the first mature fruit.

D. itatistical gnalyelg.

Zhe details of the statistical anslysis followved

in the preaent exneriment are as follows,

1. Anaiyadg of variance.

sJefore proceeding with the detailed statistical
analysis of the plant characters, the data were analysed
for tne analysis of wariance as desoribed by Ostle (1956)
for a randomised block design. ' The model utilised in
the analysis of this <design is,

EE TP AR S I E U T OO0t T

“here, Yij = ‘erformance of jth genotype In ith blook;
/» s general meang
b1 » true 2{ieot of ith block,

= true effegt of 3th Senotype and

e, & randoil 2rior.
ij=

restrictions are r , e O0and t . = O,
=1 >3
ie =1
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The aotual breek up of the total wvarisnce into

varianoces due to re;lications genotypes and error
and their expcotations are given in Table 3.2.

Variadbility existing in the fr:it yield and
yield contributing charasters, length of main vine
and its contributing oon onents, weight of first
mature frult and its ossible componante and carotene
content and other chemiocal oconstituents were estimated
as suggested by Burton (1952). The foraulae used in
the estimation of variabllity at genotyuic, phenotyple
and environmental levels are given below:

a. Genotypioc coefficient of variation (j.0.v) =

tunber of re: jlloauona 13



iable 3... Analysis of wvariance and oovariance of the design
sources of dof Mean squares
variation sene -
Voriance analy/sis Covariance analyais
‘beserved "x ected Gbacrved Expected
Total 23
dotween
re -liocations 2 M, MP1
Datween 7 Mz Brrorx !i?a Rrror covariance
genotypes variance ¢ nunber of
nunber of replioations x
replications genotypio
x genotypic covariance
variasnce
“rror 34 *13 rrror
variagoe ;;3 ¥rror covariance

- - -— o

4%
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The above estimates - genoty.ic, phenoty. io and
environnental standard deviations - were obtained by
solving the following equationa from the res.cotive
analysis of wvarlance table for different characters.

M3 s “rror variance

M, = “rror variange ¢ number of repglications x

2
genotypic variance.

Genotypic variance = M, = M‘E
thmb:r of replications

"henoty. ic v.riance = Genotypio varianoe ¢ Yrror
variance.
e. leritability -~ Heritabillity in the broad sense
was estimated by the formula sugi ested by Burton and

Jevane (1953.

b% (b) = 3g me;%m
“henoty . ic wvariance

f. “xpected gemetic advance - Ihe expeoted genetie
advance of the avalilabla germplasm at 5% intemsity
of seleotion was caloulated using the formulae
suzgested by Tush (1949) and Johnson et gl., (1955)
using the oconstant ‘i’ as 2.06 as given by Allard (1960),

GA-hgxfpximrc.

Gp refers to phenotypio standard deviation and
'1' to intensity of seleotion.



Correlation between yleld and its com onents,
length of main vine and its components, weight of
first mature fruit and its components, and oarotene
oontent and other chemical sonstitusnts were caloulated
at zenotypic and phenotypic levels as given by Searle (1961).
a. Genotyplic aorrelation between characters x and y
Cov_ (&)

r_(g) = Xy
Xy ¥
( Var.‘ﬁg) . V”.y(g)

b. Phenotyplc correlation between charasoters x and y

Cov__ (o)
rxy(-;:) - xy" ¥

-

¥
(Var.x(p) o Var.y(ss)

where, va(g). Covxy(p). denote genotypic and
phenotypic ocovariances respeotiwely between charaoters
x and y. Va.r.x(g). Var.x(p) denote genotypic and
phenotypio variances for charsoter ‘x' and Var.’(g) and
Var.y(p) denote genotypic and phenotypioc variances
respectively for charaoter ‘y'. Tae phenotypie
correlation coefficicntas were tested for significance.

Pruit yleld was considered as the offeot faotor

in a closed systen of "oause and effcot” variables,



the ocausal variables deing days to first female flower

anthesis, days to first male flower anthesis, length of
main vine, female flowers/plant, average fruit weight,

weizht of first mature fruit and fruits/plant.

The length of main vine was oonsidered as the effeot
faoctor in a similar olosed aystem of "cause and effeot”
variables, the causal variables being the node at which
first female flower appeared, node at which first fruit
is retained, nodes on main vins, primary branches/plant,
thick branches/plant, internodsl length, intarnodal
cirounference, leaves/plant snd leaf area/plant.

The welight of first mature fruit was oconsidered
as the sffeot faoctor in a similar olosed system of
“"ocause and effeot” variablea, the oausal wvariables
being circunference of fruit, length of fruit, flesh
thickness, seeds/fruit, 100-seed weight and carotene

ocontent,

The carotene content was aleo considered in a
sinilar closed system of "oause and effeot” wariables,
where the causal wvariables are the contents of protein,
phosphorus, potassium, caloium, carotene and total
soluble solids of fruit fjesh.

-1
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The estimates of direot and iniireot effeots in
such a olosed ayatem of wvariables were calculated by
the path coefficient analysis as susgested by Dewey
and Ua (1959). The following set of simultaneous
equations were formed and solved for estimating the
various direot and indireot effects.

1'13, -4 P1y * 1'12 p?y * !’13 P}y * 2”14 ?4y Poessese? r1k-?w
rzy = E"ey * r21 4\1y + r.z’ I"y + r24 I‘y Y.voove?® rzk?w
rBy - ‘_’sy * r31 g’y * 1'32 Pa * 8‘3‘ P4y Poaorss? 3‘31‘?"
r4y = P‘y * r41 P‘y * r42 Pw * r‘3 Psy Yoescen? !‘&Pw
:
.
Yy ® Tk * Tkt Tty T2 Tay * Tis Tay 0ttt Teeet)Ple1y.

where, r‘y to rw denote coafficient of correlation between
independent characters 1 to k and dependent charaocter y.
ryp W0 (k=1 denote ocoefliclent of correlation between
all poseible combinations of independent ocharacters; and

Py y to qu denote direot effeots of charasoters | to k on
charagter y.

The above equations ocan be written in a matrix form

shovwn as.



3
L+
«Q

( 5 ) ( 1 r b f r eseesalX ) ( ? )
g ra ; § 1 rzs rz‘uacoo.rak g § Pay ;
( ) ) )
( r ) ( 1 r”o-¢oo¢r3k ) ( .P, )
R I
) =
( r4y ) ( 1 ..-.o.r‘k ) ( P4y )
( « 3 ( e (0 o )
( « ) « s >0 s )
( ¢« ) « D B G
AN BES
r. =
( &) | ) ()

The genotypile path coefficiente were obtained
by replacing the onrresponding elements in A and B
matrices by gendtyoio correlation coefficients.

flegidual factor (?xy) walch measures the

ocontribdution of rest of the characters not considered

in the oausal scheme was obtained as given below.
Residual faotor (x), P_ = (1~32)t

4
2 k 2 k
Lok

A ssries of soleoct on indices were obtained by
disorininant function analysis using different
ooubination of comoonent charasters. Ihe component
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characters ware dars to first female flower anthesis,
lenzth of main vine, thiok branches/plant, leaf area/
plant, average frit weisht and flesh thiockness.
These characters wore selected based on the relative
maznitude »f ositive dircot effeots on fruit yield/
piant, The atatistiical method sugrested by
Robinason et al., (1971) was used for construwting
seleotion indices and ocomputing genetic advance.

The set of simltaneous equations, solved to odbiain
weishis in the selection index based on yield and
the independent com)onent characters were

‘b‘t11 ‘..b2t122‘..b3t1?5 .oc-¢¢000t5£t1h;1. bytwyr‘. s‘y
b’t21 * bztza * b,tza ."....‘.hkpgk,’ byxzy - 8éy

b1t3’ * betsz > b’tas .lqtﬂaoo.bkt% L4 by‘sy L] %y

[ I PEREX YY)

Bitun * Db * Dyt sercniodb, o Dot = g
where, t‘m: and tn re resent phenotypio variance and
covariance res egtively and bk is the uniknown weight,.
By and 8, are ganotypio covarianoe and varianoce

res_ectively.



Genetic advance by desoriminant funotion,

GA (D) = & (ED, gky)*

where, 'i' stends for intensity of selection when top
5% of the po.mlation is seleoted (2.06}.
Gcnetic advanoce by straight selzotion for yield,

GA (2) = i. &

——

(tyy)

‘he relaitlive eificiency of selection through discriminant
function over straight seleotion was oalculated aa
sw; eated by -aroda and Joshi.(1970).

“elative eflieiency over straight selection =

3a (33

Anderson (1957) proposed this method to etudy tns
pattern of worpnolosical variation in parents and
hybrids. In the present study 18 genoiypes werc analysed
in a peplicated iyial and the measurements on various
oharagters were regorded. from the daila mean lables
vere prepared whers, each value was tae aean over
re lications,

wo most variabie charaoters were seleoted, one of



then was taken along the x-axis and the other on the
Y-axis. The means of ¥ values were plotied against
the neans of X values for eaoh genotype. A particular
genotype was tius represented by a glyph on the graph.

Lue other on racters were represented by raye on
the gly:h, the rays for the sane ohar oter having the
same -ogsition on each gly: h. |

the range of vaciation in =sach cuaracter was
- re;resented by diffemt length of rays ie. a genotype
naving low values for the charagter will have a suallier
ray and ao on. fhue the length of the ray is either
short, medium or long depending on the magniiude of
valuesg.
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RESULTS



RESULTIS

‘he data oolleoted from the present experiment

were atatistically analysed and the results are presented
under the following heads:

?’&‘

B,

Ce

De

Gensral analysis of variance, estimacion of
variability, heritability, genetio advance,
correlation and path coefficient analysis
for yield and ita components.

Gensral analysis of varianoe, eatimation of
variability, heritability, genetic advance,
correiation and path coeffioleni analysis

for the length of main vine and its components.

General analysis of wvariance, estimation of
variabilicty, heritability, genetic advanoe,
correlation and path coefficient analysis
for the weight of first mature fruit and its

gomponents.

Gensral analyeis of wvariance, eastimation of
variability, heritabllity, genetic advance,
correlation and path coefficient analysis
for oarotene content and other chsmiocal

oconstituents.
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F. lelative efficiency of selegiion through
disorininant funotion owver straight

selection or vice-versa.

"« Constellation of pumpkin gemotypes through
mstroglyphs.

The partitioning of total wvariance into its toree
componentis in a randomised block design set up indioated
that the 13 pumpkin genotypes were significantly
different for yield and its 10 component cnaracters
viz., days to first female flower anthesis, days to
fi st male flower anthesis, length of main vine, male
flowers/plant, feamale flowers/plant, per cent of female
flowers, average frult weight, weight of first mature
fruit, fruite/plant and per cent of fruit set (.able 4.1).
The results showed that there were inherent and
statistically significant differences among the
genotypes for all the 11 characters.



iable 4,1 General analysis of variance for yield and its componentis

M.3,

first first Length Average of first , Fruit

fenale nmale of Male Penale -~ of fruit omaturs 5 of yield/
Souroes of flover flowen main flowers/ flowery/ female weight fruit Fruits/ fruit lant
variation d.f. enthesis enthesis via(m) plant plant flowem (kg (kg) plant get kg)
eplioations 2 1.50 0456 Jed 27.86 Ue23% 017 De22 0.04 0.02 3465 0.92
Genotypes 17 30.03%% 38,22%* 5,60%* 15799.43%3%% 32.35%*35.,85%*% 17.53** 13,33%* 3,73%* 177.98%* 29,69**
Brror 34 L.98 1.32 032 45.39 0.28 0.27 1.25 UeH3 0.10 10.14 1.19

** Statistioal siznifiocance at 1% provability lewvel (p = 0.01)
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‘he extent of wvariability present in the 18

punpkin genotypes with respect to yleid md ite 10
oomponent characters was measursed in terms of range,
mean and its standard error and coeffioients of
variation at genotypio, phenotyplc and environmental
levels (Table 4+2,. Considerable variation for all
the churaoters under study was observed, IJhe range
for daye to first female flower anthesis varied fron
45 days after sowing in J.¥. 7 t0 57 days in J.'%. 3.
The lengtih of main vine ranged from 4.75 @ in C.it. 15
10 9.63 m in ... 8., Female flowers/plmmt ranged
from %¢33 in Ce'e 15 to 16,28 in CM. 8. The range
for average frult weight varied from 1.21 kg. in

Tete 18 10 3495 kge in Colle 11, Number of fruits/plant
varied from 1.33 in C.M. 10 t0 5467 4in C.ile 84 Tue
range for fruit yield/plant varied from 5.45 kg. in
Cele 18 10 16,10 ke in oM. 17. The genoty.e C.¥. 14
closely followed C.'i. 17 in yield, with 15.38 kg./
plant (Plates 2, 3 and 4).

The naximum value of genotypic coeffioient of

variation was observed for male flowers/plat (55.23)



Table 4.2 Range, mean, genotypio (g.c.v.),phanotypic (p.c.v.) and environmental (e.0.v.)
coefficlents of variation, heritability and expeoted genetic advanoe for
yield and its components.

Herita- Uedeas '}%
Jharacters ~ange Mean * SEm Be0aVe PeB.Ve €,0.Ve bility(/) G.A. of mean

uvays to first female
flower anthesis 45,33 = ‘57000 50.2 * 0057 6020 6.5"“" 1097 90.% 6.12 12.19
Days to first male ) |
flower anthesis 3T7.57 = 56.00 4T.74 » Q.60 T35 T.73 2.41 90.3%0 6.87 14.39
Length of main
vine (m) 4.75 = 9.63 T«14 * 0,33 18.58 20,22 7.98 84,45 2.52 35.3%
Female flowers/plant 3.33 - 16,28 T.49 &£ 0.30 47%.65 44.22 T.08 97.45 0,65 83,79
Par oent of female
flovers 8.20 - 19,40 14.08 2 0,30 24.47 24,75 3.69 97.77 T7.02 49,88
Average fruit ,
weignt (kg) 1.2 = 9,95 Del12 & 0,65 38,U6 42,21 18,27 81.28 4.34 Tu.89
welsznt of first
mature fruit (kg) 1.85 ~ 9,95 Te01 2 0.42 35.34 36,34 10.41 92,05 4,89 69.78
Pruits/plant 1633 = 54,07 2420 = 0,17 50,32 52,28 14,55 92,67 2.20 99,82
Per cent of
fruit set 19662 = 49,00 33.53 » 2,32 21.90 24,97 11.99 76.97 13.28 39,61
Pruit yleld/plant 545 = 16,10 11,42 2 0.63 20.99 28,63 9.35 88,84 598 52.3
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Pig. ¥ Heritability and expected genetio advanoce as
per cent of mean.

s Days to first female flower anthesis.
2o imys to firei male flower anthesis.
3« Hode at whioh the first female fiower appeared.
4. Node ai which the first fruit is retained.
e Length of main vine.

6. Nodes on main vine.

7« Primary branchea/plant.

8. Thieck branches/plant.

9. Internodal length.

10. Iniermodal eiroumference.

11. Leaves/plant.

12, Leaf area/plant.

13. Male [lowers/plant.

14. “emale {lowars/plant.

15« Per gent of female flowers.

15. Average fruli welght.

17. “elzht of {irst mature fruit.

18, Fraits/plant,.

15. Par gant of frult set.

2« Cirounference of fruit.

21. Tengih of frult.

22. #ruit shape index.

23+ Fleah thickness.

24e 50“3/:1'\117“

25+ 100-sead welght.

26, Pruit ylald/plant.

27. Protein (7).

23, Phosphoxrus().

20. Potassium (7).

30, Calodum (). \
3te TolSe8e ().

32. Carotens (7). \\\\ |



FERCENTAGE

120

Ha

20

80

70

60

S0

40

30

20 -

FIG.§ .

HERITABILITY AND EXPECTEDR GENETIC ADVANCE AS PERCENTAGE OF MEAN.

12

13

4 15 16 17 [1-]

CHARACTERS

I HERITABILITY

J

9 20 zi

GQENETIC ADVANCE AS
PERCENTAGE OF MEAN

1 1
12 23 24 25 26 27 28 29 30 3

z2




48

followed by fruits/plant (50.32). The lowesti value

of genotypioc coefficient of variation was recorded

for days to first female flower antheais (5.20),

The highenst heritability estimate of 99.14% was
obtained for male flowers/plant followed by per gent
of female flowers (97.77°) and female flowers/plunt
(97.45%) (*ige1)s The lowest heritability estimate

of 76,979 was noted for per cent of fruit set. Fruit
yield/plant had moderate estimates of heritability
(33.847) and variability (g.c.v. = 26.99), The hignest
value of genetic advance =28 per c¢cent of mean was
obgerved for male flowers/plant (115.33) followed by
fruits/plant (339.82). Days to first female [lower
anthesls recorded the loweot eatimate of genctio
advanoe as per cent of mean (12.19). Fruit yield/piant
had an expected genetic advanoe of 52,367 in the next
generation of selection <han the intensiiy of sslection

was b"’o

length of maln vine, average fruit weight and
weignt of first mature fruit were significantly and
positively correlnted with fruit yield/plant (rp- 0473



074 and 0,65 respeotively) (7Table 4.3). Fruits/plant
nad negative association with frult yield/plant,

though the estimate of correlation was not sigpnifioant
(rp s =0,35). Female flowers/plant and days to first
fenale flower antheais had no oorrelation with fruit
yield/plant (rp = =0.,03 and 0,05 respectively;. Length
of main vine was positively correlated with female
flowers/plant (rb = 0.,49). Male flowers/plsnt was

49

negatively correlated ith average fruit weignt (rb- “Ued49)e

Female flowersa/plant had positive correlation with number

of fruits/plant (r£J 2 0.52)s Average frult weight was
positively correlated with welight of Lirst mature fruit
(rp = 0.83) and negatively ocorrelated with number of
fruits/plant (rp s =0,76).

The direot effects of the oomponent characters
on fruit yleld/plant, length of main vine, weight of
first mature fruit and carotene content of fruit are
presented in Flgure 2.

ine genotypls correlations among yicld and its
eight component charagters were partitioned into ita
different componants, 10 find out the direct and indirect



Table 4.3

Genotyplo (rg) and phenotypioc (rp) ocorrelations among yield and its oomponents

in pumpkin.
Days %o Female Average Welight of Fruit
first male of Male flovers/ fruit firat mat- Fruits/ yield/
Charaoters flower flowers/ plant weight ure fruit plant plant
antheals plant
female flower (0.02%*) (0.04) (0.27) (L.05) (=0.01) (0.17) (03.07)
anthesis
bays to firast male Qo4 0320 0.25 0.32 ~0.,03 0.26
flower anthesis (051 *)(~0e42) (0.34) (0.22) (0.29) (0.001) (0.26)
Length of main 0.139 G.54 0.18 0.22 0.33 0.54
vine (D.18) (0.49*) (9.14) (0.18) (0.31) (0.47*%)
Male flowers/ 0.14 ~0e¢53 =051 0.7 «0429
plant (0.15) (~0.49%) (-0.48*) (u,09**) (-0.28)
Female flowers/
plant =017 =0, 32 0.53 0.03
(=0.10) (=0,30) (0.52*) (0.03)
Average fruit U497 “0.77 Ds80
weight (0.83**) (=0,76**) (0.74"*)
deight of
first mature =079 075
fruit (=0.73**) (0.65**)
Fruita/plant “Je40
(=0.35)
*n a U.05 **5 a 0,01

Figures within paranthesis indicate phenotypio correlation ocosffioisnts.
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contribution of component characters on fruit yleld

(fable 4.4) (4g.3). The elsht component oharacters [7”7/!3

alone and in combinations gontributed more than 78%
of the variability in fruit yleld/plant (R°s .7899).
Length of main vine had the maximmm direot effeot \
(1.46) on fruit yield/plant followed by average f:uit
welght (133}, Jeight of first mature fruit had a
negative direot effeot on frult yleld (~0.33) taough
the total correlacion wsith fruit yield was positive
and significant (rga JeT3)e Ihe highly significant
positive correlation beitween welght of firat mature
fruit and fruit yiecld resulted froa the high positive
indirect effects on fruit yield through average fruit
wveight and male flowers/plant. The negative
correlation between fruits/plant and frult yield/
plant resulted frow che high negzative indi:ect

effeot of iruits/plant on fruit yield via. the
oharacter averaZe L{ruit weignt (-1.,02). iHale flowers/
plant and dsyes to Iirst male flower anthesis had high
negative diredt effecis on yialkd (-1.09 and -1,21

respeciively’.
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Table 4.4

Direot and indiresct genotypic effeots of eight component characters on fruit
yield in pumpkin

Indireot effeot via., charaoter

Days to Days to vVelght
firat first Length of
Characters r.* Direot feunle nale of Male Fenals Average first
& effect flower flover main flowers/ flowers/ fruit mature Fruits/
(P’i) anthesis anthasia vine plant plant weight fruit plant
Days to first
fenale flower
anthesls 0.05 0.5‘ - ""00?7 0-% "0005 "0.17 0006 0002 0006
gﬂu to first
e flower

antheals D206 .21 U35 - 0.83 Q.48 -0.21 0.34 -0:.30 =0.01

of
oalin Vin. 005‘ 1.‘6 00'3 "0.68 - "002‘ "0;32 0023 "0020 0.12
Male
flowers/
plant -0.29 ~1,09 0,02 0.54 J.28 - -0,08 -0.T1 0.48 0.27
Female
flowers/ '
plant J¢03 =-0,59 0.16 -0.44 079 “Ue15 - =023 Je29 0.20
Averags _ ‘
fruit weight U. 0 1633 0,03 -0.31 Ue26 0.58 0.10 - 0.3 =0.,25
Weight of
first mature ,.
fruit 073 =0.93 -0.01 =0.39 0,32 0,56 0.17 1.28 - -0.30
Pruita/
pl&lt =-0.40 0038 0009 0.03 Q.49 ‘0;77 "'0.31 "1;02 Jan -

*‘x-g = Gemotyplo correlation coefficients bstween fruit yield and its components.
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Jbservaiions on lenith of main vine and its

nine component charncters viz., node at whioh the first
fenale flower appeared, node at whioch the Ffirst fruit
is retained, number of nodes on main wvine, prinary
branohes/plant, thick branches/plant, internodal lengii,
intermodal ciroumference, leaves/plant and leaf area/
plant were subjected (0o analysis of variance to test
the significance of dl:ferences amonz the genotypes

in respect to these polysenio charasgters. :ldginly
simmifieant differ-nces were observed unong ilue 13
pumpkin genotypyes for all the characters studiaed
(Table 445)

liode at which the Cirat female flower a.peared
ranged from 18.33 fn CoMe 3 10 28.78 in ULV 8 (dble 4.5).

Node at whioh the first frult wvas reitained varied from
1922 in Ceife 3 10 31.7 In Cofs 18, Nodes on ugin vine

593



Table 4. senerl analysia of varisnoe for length of main vine and {ita componanis

o ST S D R D 0 T R ok P W Sy D 3 BT ] SO0 e e S L S S Vg . O SO I R Y 5 e 1 B ST T W Bk N B B D S WU A T A e YD A A N A O S S T U U N i ion g S S A ol A A W OO SN A A T i, Sl PO W W KD O A . . S WU . G A o Sl WA VU S S

1.0

igw
s o I e T W o M W TP W Aot ST T G o Ty . WS S N M S S MR S 7 o U S WD W 2 o S WP

Tode at dode at
aiich whion
£irst Tirat Inter- wenzth

Jources of . . female fruit Yodes Primary Ihick Inter~ nodal Leaf o

vuriztion “*** flower ig re= on bran- bran- nodal oircumn~ araa/ nudn
spusar- tained main ches/ ches/ 1length ferenoe Leaves/ lznt vine
2d, vin »lan plant (em) {om) piant B ) (m.

ieplica~

tions 2 Jel3 & oS Zed8 L el 0.05 Ue1 0.1 229 D15 3448

Genotypes 17 21.30""  34.57%" 234.85* B.16%%  0.80%% 15,09%* U.3% ¢ 10233, 78%* 21.56%* 5,00

arroy 34 e b0 0.80 3.3% e 3% Ue 16 Je92 Je3 60,24 Vebl Je32

.wlp s 0,01



Table 4.6 Rangs, msan, genotypio (g.c.v.) phenotypic (p.c.v.) and environmental (e.c.v.)
cogfricientn of variation, heritability and expeoted genetie advance for
length of main vine and its oomponents,

- - v T - - S s S . S Sl DA BN A D T W Vo Y Tt W G S D WP s s G

E.‘Q
Herita~- as #
bility of
Charscters Range Mean *+ Jim BeCaVe eCeVe €,0.V, () Geho mean
Node at whioh the first
femals flower appeared 18433 = 28,78 22.20 & 0,45 11.80 12.30 3.46 92,06 5.19 23.31
lode at which the firat
fruit is retained 15422 = 31,00 24,22 > 0.52 13.85 14,34 3.67 93.37 6.68 27.58
Nodes on main vine 44,22 -~ 81,33 62.21 2 1.05 14,12 14,42 2.93 95.89 17.72 28.49
Primary branohes/plant 3.78 = 10,22 5.97 * 0,32 27.09 28,67 9.38 B9.26 3.16 52.91
ihick branchea/plant 133 - 4,00 334 * 0,22 13.87 18,21 11.98 57,97 J.T1 21.26
Internodal length (om) 8.18 = 17,95 2013 £ 0456 17.92 19,58 T.91 83,72 4.10 33«80
Lﬁam,plant 111.67 - 343000 231.% > 4.48 25.12 2534 3635 g8.26 1‘8.95 51 .30
leaf area/plant (m2) 2,82 - 12,38 Te52 £ 0.3  25.%0 36,29 8,51 94.59 5,32 To.T1
Length of main vine 4.75 = 9.63 T4 £ 0,33 18,58 20.22 T7.98 84,45 2,52 35431

o - - -~ - - ———" — -



ranged from 44,22 in CM. 16 to 81.33 4in C.ite 17,

ihe range for thick branshes/plant varied from 1,33
in Cee 16 10 440 in Colte 12 and Cote 17. ILeaves/
plant varied from 111,567 4n C.!te 15 t0 343.0 4in Celi.8.
Leaf area/plant renged from 2,82 m> in C.i. 15 to
12.38 0° in C.te 144

Maximm variability was observed for primary
branches/plant (ge.0.v. = 27.03) followed by leaf
area/plant (geceve » 25,30) and leaves/piant
(2e0eve = 25.12). The lowest value of genotypioc
coefficient of variation waa observed for internodal
ocircumference (8.25). Ffor all the characters studied
phenotypioc coeffigcients of variation were higher than
the corresyonding genotypic coeffioiesnts of wariation.

Leaves/plant had the highest valus of heritability

(98,26") followed by nodes on the main vine (95.89%).
The lowest heritability value of 57.97% was observed
for thick br.nches/plant. Leaf area/plant recorded

the highest value of expected genetic advanoe in the
next generation of selection (70.71%). Leaves/plant
recorded a moderate genetioc advance of 51.,30% though
the heritability estimate was 98.26"%. The moderate
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walue of genetic advaence as per oent of mean for
leaves/plant resultedfrom a moderate value of
phenoty. ic coeffiolent of variation (29%.%4). Length
of main vine had only a low expscted genetic advance
(35.31%) resulting from low wvariability (g.C.v.s18.58)
and moderate estimate of heritability (84.45).

Nodes on main vine, primary branches/plant,

leaves/plont and leaf area/plant were positively
oorrelated with the length of main vine (rp- 0.60,

0.61, 0.85 and 0.78 respeotively) (Table 4.7). ILeaves/
plant had positive correlations with nodes on main vine
(rg- 3¢%52)y primary bronches/plant (rp- Je71), thick
branches/plant (rps 0.5%), internodal length (r?n 0e94)
and leaf area/plant (r o* 0.77). Internodal ciroumference
of vine appeared io have no significant relationship
with any of the other nine charaocters studied. Node

at whioh the first female flower appeared had high
positive ocorrelation with node at which first fruit

was retained (rp- 0«75) but had no signifioant correlation
with othsr charaoters. Primary branches/plant was
positively correlated with internodal length (rp- 0.62).



Table 4.7 Genotyplo (r 8) and phenotypio (rp) correlations among length of main ving and itas
mmmm'
Node at
}mli:ktl Nodea Prizary Thiok Inte
% r.
“haraciers fruit on bran-  bran- Inter- nodal Leaves Lea.t of
is re~ main ches/ ochas/ nodal eircun- per anin
tained  _vine ____plegt _ plant M--..-WL.M ying
Node at whioh first 0.76 -)e20 0.29 Q.24 U002 Q.21 De11 0,04 D.14
female {lower
Hode at which first -0.10 0«15 0.48 -0.19 0.07 Q.28 0.45 0.28
fruit is retained (=0.08) (0.14) (0.33) (=0.16) (0.09) (0.27) (0.41) (0.30)
Nodes on main 0.40 0.31 0.015 0.05 0.53 0.36 0.63
vine (0.36) (0e23) (0.028) (0.06) (0.52*) (0.34) (0.60"*)
Primary uranches/ 0.35 0.70 0.28 0.76 0,40 0.67
plaat (0.37) (0.62**) (0.23) (0., 71*%) (0,.7%6) (0.61%*)
Thick branches/ 0.24 =021 0.71 0.55 D.42
plant (0.18) (=0.09) (0.53%) (0.40) (0.36)
Internodal 0.28 0.58 0.36 0.48
length (0.27) (0.54*) (0.32) (0.41)
Internodal 0.21 0.25 0.32
oirounference (0.19) (0.24) (0.30)
Mam/ 0.79 0.93
plant (0.TT**) (0.85%*)
Leaf area/ 0.86
piant (Qa78%%)
*p = 0,05 **p & 0.013Figuwes ~ithin parenthesis indicate phenotypic oorrelation coeffioients.
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4. Path goeffiolent apalyeis.

Leaves/plant had the maximum positive dirsot
effeot on lengih of main vine (2.34) followed by
internodal lenzth (0.77) (Table 4.8) (Fig.4). ~Primary
branches/plant, thick branches/plant, internodal
oirounference and leaf area/plant had negative direot
effeots on length of main vine though they are
positively corrslated ith length of main wvine. ihe
correlation between thick branches/plant and length
of anin vine wag positive (rg- Oed2)4 but ug direct
effect was negative (~1,39). The positive acorreclation
resulted from 1its positive indireot effects viu.,all
other characters exce,t via.,primary branches/pliat
and leaf area/plant. ihe nine component churaciers
direotly and indireotly via., other component
characters explained 79.73% of the variations in
length of main vine (R° = 0,7973).

velght of first mature frult was considered as a



Table 4.8 Pireoct and indireot genotyple effeocts of nine oomponent charascters on length of
main vine in pumpkin,

Indirect effect via. charaoter

Yode at
which Node at
first whioh Nodes Inter-
female firat on. Primary Thick Inter- nodal Leaf
. Direot flower frauit the bran- bran- nodal ciroum-~ area/
r. effeot appea- 1is re~ wmain ohaa/ chas/ length ferens Leaves/ gignt
Characters & (Pgy) red tained vine plant plant (om) (om) plant me )
Node at which first
famalﬂ nowr aQPQJrad 0014 0022 - 0058 '0.12 "'0038 "0033 Oo\)O‘ *).07 0.26 -0002
flode av whioh first
fruit is retained 0e28 0,76 0,17 - “0.,00 =0,20 “0s67 0415 =0.,0% 0,66 =0.21
Bodes on nain vine 0.63 0063 0,04 "'0007 - "0053 “Oed> OCO‘ -0.02 1.25 '0.17
Primary branches/
pmt 0.67 -‘.32 0.06 0.‘1 0.25 - 0.48 0.54 -0009 1.79 .0.19
Thiok dranchea/
piant Qed2 =1.33 0,05 e ¥ 4 0,19 =0.46 - 0.18 0,07 1.66 ~( ¢ 20
Internodal L&m 0.48 0-77 00004 "0.’5 J.O‘ ‘0092 “0e33 - -0.,09 ’-35 "3017
Interncdal
circumference Ue32 =034 0,05 0,06 0.03 =0,37 0.30 Q.22 - J.49 ~je12
mm,plant 093 2.34 J603 0.21 O.33 =-1,00 ~0.98 0.45 -0.07 - “J437
Leaf area/plant Ue36 =0,47 LL.O1 O34 023 =0.53 “0.76 028 0,08 1,86 -
* rg = Genotyvie correl:ations between length of main vine and its components,
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10 INTERNODAL CIRCUMFERANCE
11 LEAVES /PLANT
5 LENGTH OF AN VINE 10 LEAF AREA /p1LamT

4 NODE AT WHICH FIRST FRUIT 1S RETAINED,

O CA
—— - I= PATH COEFFICIENTS 6 NODES ON MAIN VINE
T Fea) 7 PRIMARY BRANCHES /PLANT
ot
{ s/
A NG AU e e B LT & BRA‘\CHEW' PLANT
FiA AL il Gk AR EAIRED I INTERNODAL LENGTH




funotion of oircumference of fruit, length of fruit,
fruilt shape index, flesh thickness, seeds/fruit,
100-seed weizht and oarotene content. The 13

genotypea were significantly different among
themselves for the above charsoters (Iable 4.9).

The differences were significant even at 17 level of
probability.

The weiht of first mature fruit ranged from
1485 kg« in CoMe 18 t0 3495 kge in CoM. 17 (Table 4.10).
The first mature fruit of .M. 14 had 2 weight of
9436 kge The ciroumference of fruit varied from
44,67 om in .. 18 to 113,07 om in I.M. 9, Flesh
thickness ranged from 2,85 om in C.M. 8 10 4.30 om in
Je’ls 14e Carotene content ranged from 0,132% in
CeHe 15 10 0.927% in >.its 18, The line C.M. 10 had
flat fruit shape (fruit shape index = 0,60) waile
the lines . . 6 and Ce%e 5 had round fruit shape
(fruit snape index = 0.99 and 1.11 respeotively) and
JeMe 11 had long fruit shape (fruit shape index = 1.47)
(Plates 5 to 11),



Table 4.9 General analysis of variance for weight of first mature fruit and its
componenta
B M.G. -
neight

S ircum- #legah of first

ference iength of Fruit thiok- 100~seed mature
jources of of fruit ghape n8s: Seads/ weight larotene fruit
variaton d.f. {(om) index (om) fruit () (%) (kg)
‘eplica-
tionas 2 9.11 0.002 0,01 4138.74 0.25 0.0000t 0,04
Genotypes 17  781.92*" 140,66*" 0,29"* 0,61*" 25974.48** 21.59"" 0,02"" 18,93**
Error 34 18.83 0.01 0402 1018.33 1.03 0.00002 0.53

*p = 0.05 **p = 0,01
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Table 4,10 Range, mean, genotypic (g.C.v.), phenotypis (p.0.v.) and environmental (e.0,v.)
coefficlents of variation, heritability and expested genetio advance for weight

of first mature fruit and its ocomponents,

mita"’ GOAI
bility a8 %
Charaoters Range Mean : Jim BeCuVe DaC.¥, 8,0.v, () Geda Rean
Ciroumference of fruit
(enm) 44,067 =~ 113,07 91.24 = 2.51 17.48 18.12 4.76 93.11 31,70 34.75
Length of fruit (om) 12,17 = 38,71 24,63 & 1.33 27.27 28,83 9.38 99.42 13.09 53,13
Pruit shape index 0.80 = 1,47 0,95 & 0,06 32,12 34.48 14.74 86.74 0.56 59.13
Flesh thickness (om) 285 = 4,30 3,67 2 0.10 12,10 12,75 3.8 30,05 0.88 24,00
Seeds/fruit 225.00 = 536,67 412.5% 2 18,42 22.11 23.42 1.04 89.09 177.34 44,99
Carotens (V) 0e132= 04527 0,192 0,003 46.14 46,20 1.65 99.76 0.18 93.75
Waight of first _
mature fruit (kg) 185 = 9495  Te01 = Uel2 39534 30.84 10.41 92.05 4,89 09,78

e - e
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Carotene gconient had the maximum value of
expected genetio advance as per cent of mean
(9%.75) resulting from the highest heritability
estimate (49.76%) associated with the highest
Zenotypio coefficient of wariation (g.0.ve = 45,14,
the low values of genetio advance as per oent of wean
in case of flesh thickness (24,00) resulted {roa a
low value of variability (g.0.v. = 12,10). .ei;nt
of first mature fruit had a moderate estimate of
genetioc advance as per gent of mean (69,73%)
resulting from higher estimates of heritavility
(92.05%) and senotypio coefficient of variaiion
(Be0eVe = 35,34, The lowest heritability was
observed for fruit shape index (86.747).

3. Correlation smong welght of firet mature fruit and
ita gomponents.

“elght of first mature fruit was positlively
correlated wiih circumference of fruit (rp B UsT3)y
length of fruit (rp = 0.,0), flesh thickness,

(rb- 0.87) and seeds/f:uit (rb- Ue61; (lable 4.11).
It had a negailve association with caroiene content
though the correlation was non=-aignifiocant. fruit
shaje index was independent of weight of first mature



Iadle 4.11 Genotypie (rg) and phonotypie (rp) correlations among weiabt of first mature
frait and its components.
o -alght
of

Length Fisan 100- firet

of frult thick~ seed mature

fruit shape nes: Jeeds/ wl?xt Sarotens fruit
Sharaoters (om) index (om) plant (g (») (kg)

Jiroumference of “0.03 “0.03 . Je 54 ‘ i 039 Ja02 ~0.02 DeTH
fruit (em) (=0.03) (=0.59%*) (0.78% ) (0.35) (0401) (=0,02) (0,73*%)
(om) (0.76**) (0.30) (0.45, (0.42) (=0.25) (0.50")

Fruit shape “0e30 Jel12 D.20 “0e10 ~0.0%
(om) (0.62%*; (0.,29) (=0.26) (0.87T**)
Seeds/ 030 =-0.41 0.67
fruit (Ge28) (=0.39) (0.,61**)

(&) (=047, (0.34)

Sarotens =Je34

(=) N {~0e33)

*om 0,05 "'p a2 0..13 Figuses uiihin parenthesis indloate phenotyplo

sorraiation coefficsienta.



fruit. .he 100-gsed welght apparently had no
relationship with other characters exoept a negaiive
correlation with carotens content (rp- ~0¢47)s Ihere
was positive correlation between ocircumference of
fruit and flesh thiokness (rpu 0.78). The positive
correlation between flesh thiokness and seeds/fruit

vas juite obvious in the genotlypes under study
(tp - t‘;{\062)0

when the welght of [irs? mature Irult wns
considered as a function of scircum’erence of fruit,
length of fruit, flesh thiokness, seeds/fruit, 100-seed
waizht and carotene content, the component characters
explained 94.037 variation in the weight of first
mature frult (R° = 0.9403), Flesh thickness had the
naximm value of positive direct effect on weizht of
first mature fruit (0.84) (Table 4.12) (Pig.v).
Cirounference of fruit, though having a correlation
of 0.75 with weight of firast mature fruit, had onliy
a marginal value of 0.14 as direot effeci. veeds/
fruit had a negaillive direct effect on weighti of {irst
mature fruit, though the total correlation was positive.
ihundred=-geed weight and carotene content also uad
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Table 4.12 Direct and indireot genotypio efieots of six component oharacters on weight of
first mature fruit in pumpkin.

- W " . -

G 7 - G o o ottt > o -

Indirect effaeot via, oharaoter

Direot Jiroun-~-

effect

(Plyz

*
Oharuotera Ty

Circumference of fruit

(om) C. 75
Length of fruit (em) JeoUT
Plesh thiocknes.. (om) 0.94
Seeds/Fruit 0.67
100-sead weignt (g) 0.38
Sarotens content (%) -ve 34

-~ o>

Je14
Qe
0,84
-0.21
-0.12
~0.15

ference  Length

of fruit of ixuit tnlok- seeda/
neasion fruit

(om) (om)
- -3.01
=0.004 -
Ve 11 J.14
0.05 U.21
0,003 Je20

=0.003 -0.11

*r g Genotypic correlation coefficients betwesen weight of first muture fruit

and its oomponenta,

Carotene
sontent

L9
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negative direct effeots on weight of first mature fruit.

All the 18 pumpkin genoiypes were significantly
different among themseives for .rotein, phosphorus,
potassiun, oaloium, [.%.5. and carotene gontents
(Table 4.13).

The protein content on 4dry weight dasis ranged
from 5,26% in 7.%. 11 to a8 high as 9.49" in C.M. 15
(Tadble 4.14). Phoaphorus content ranged from as low
as 0.348" in C.M. 11 to az high as 0.675% in C.''s 14,
Fotassium content ranged from 1,38% in C.H. 9 to
3.75% in Cuoe 18, Caleium varted from 0.427% in
CeMe 8 to 0,69 in Co™. 4o Total soluble sollids ranged
from 4.397 4in C.'¢% 18 10 12,785 in CoM. 8.

Potassiun content had a higher estimate of



iable 4.13 Genaral analysis of varianoce for oarotene contont and -other
chemnioal oonstituents,

- -

H.s.
dources of d.fs Protein Phosphor.us Potagsium Caloium 7.3.5. Carotene
variation () (2 () () (¢ ()
ieplioutions 2 UL3 0.00003 04002 000009 0.09 040001
Genotypes 17 4.69=* Ja02%" 1.07** 0.006**  10.19*- 0.02%
~rror 34 0.12 2.00009 0,01 0.00003  0.08 0.00002
*n e 9,01
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iabls 4.14

‘ange,msan, genotyplo (g.0.v.), phenotypio (p.c.v.) and environmental (e.c.v.)

oceffiolents of variation, heritability and expeoted genetio advance for

carotene oontent and other chemiocacl constituents.

Herita- G.A, ag

Tharacters ange Mesan > ssm EeCeVs PeBaVe 8,0,V, b&’)&y G.A, m
Protein () D20 = F449  T.41 * 0,20 10,06 17.31 4.72 92.54 2,45 33,08
Phosphorus (o) 0,348 =~ 0,075 0,474 & 0.005 16.40 16,52 2.11 98,61 Je16 33,76
Potassium (.-) 138 = 375 1.93 2 0.098 30.07 31,27 5.18 30.44 1.20 62,11
Jaloium () 0427 = 0.000 0.518 * 0,01 8.78 Y435 3434 88,18 0.09 17.38
Tedede () 4.39 =12,T8 6,67 2 0,16 27.53 27.86 4420 97.66 3TT 95493
Carotena () 0132 = 0527 04192 2 0,003 46,14 40,20 1.65 99,76 018  93.75

0L
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genetio advance (62.117) among the chemical constituentis,
resulting from higher estimates of heritability(97.44 )

and phenotyplo coefficient of variation (31.23). Caleiwm
oontent .ad the lowest estimate of genetic advanoce as

per cent of mean (17.38°) resulting frou a wvery low
phenotypic coefficient of variation (9.35) though
heritability estimate was 38,18°, whioh was also the

lowest among uae ohemical constituents. Protein oontent

and phosphorus content had moderate values of jenectic
advance as par oent of nean (33,98 and 37.75 respectively).

The oorrelations anong oarotenc, phosphorus,
oaloiun and [.3.5. contents were not significant

(7able 4.15). A positive correlation was observed
between potassium and carotene conients (r? w 0,72),
Ihe . .9.3, content had negative rela.ionship with
phoaphorus, potassiua, caloium and carotene contents
but the wvalues we:e not aiznificant.

“ne potassiua content had the maximun direot
effect on ocarotene contani (Ilable 4.16) (Pig.6). <ihe



Table 4.15 Cenotypio (rs) and phenotypie (r ) correlations among carotens content

and other chenio constituanta.

.?haa,gmm Potaaztum Calofum i.5.3. Carotens
Charaocters (» () (5 () (%)
Protein (fa’) 0.28 Oe32 ‘0‘28 0.05 015
(0.28) (0.32) (=0.25) (0.06) (0.14)
(0.37) (~0.16) (=0.11) (0.23)
Potasaium (3) 0.47 =0.31 D.T4
(0.44) (-0.29) (0.72%%)
Calotum (.) ~0.47 0.3
(~0.43) (0.28)
T.SQS. (i’d) .0.35
(=0.3%4)

**p s 0,013 Flgures within parenthesis indioats phenotypio correlation coefficients.

cL



Table 4.16 Direot 2nd indirect genotypic effecta of other chemical constituents
on carotene ocontent in pumpkin,

- o "o

Indirect affeot via., charaoter

r* 55::: Protein Phosphorus rPotassium OCalcium 1.5.5.
Sharaoters g (Pg4) (Pyy) %) ¢ () ()
Protein (..) Ve 15 -0.21 - -Je04 0.3 0,10 =0,01
Pnosphorus () Je23 -Je15 -4 06 - 036 105 0.03
Potasaium (&) 0.74 0.96 0407 -0.06 - =016 0.07
Caleium (%) Q.30 -Je34 U406 0.02 0445 - Ge10
iede () =035 ~Je22 -0,01 0.02 =030 G.10 -

*r_ = Genotyplo correlation ooefficients between carotene conient wnd other chemical
&  sonstituents.
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other chemicul consiituents, protein, phosphorus,
caloeium and l.5.5. nad negative direot effecis on
carotene oonient, Ihe five chemioal oonstitusnis
explained only 61.4,7 of the variation in carotens

ocontent (32 s Ue6149).

Genetic adwvance through disoriminant funotion
cnalyesis was estimated oonsidering yleld and iis six
componen.s, days Lo first female flower anthesis,
length of main vine, thick branches/plant, leaf
area/plant, average fruit weight and flesh thiockness
(Table 4.17). Genetic advance through atraight
selection of yield per ge was observed superior than
seleotion through disoriminaat fumotion, considering
all permutations and combinations of six component
characters. The gJenetic advanoe through disoriminant
function analysis by taking days to first female
flower anthesis was 94.85% lesser than genetic advanoe
that would have been obiained if seleotion were made
based on yield per pe. :hen seleotion was made based
on days 0 firet female flower anthesis and flesh
thickness the jeneiic advance obiained was 2.18%



Table 4,17 Jelection indices und relative efficiency of selsotion through disoriminant
funotion over straig.t selection,

- - - — ———— -

Le.dothrougn G.i.through ‘elative
osisoriminant funotion squations straight  disorinin.i effioie-
gselgction. funotion, noy.

- - D wa D WY W i DD oots TP DGR A - S S U O D AT S W N S U AU I AU i W N 21 D G AN AP T o G

~traight seleotion for fruit yleld:plant 5913 9.98 JeGU
Y = =0,U57 xq ¢ Ue03 x, * 0.69113 + 04370 x, *Ue479 25*1.443 X 5495 5.61 -5419
Y = =0,076 xy * 04220 x, ¢+ 0.733 X, ¢ Ue410 X, U677 X 298 5450 -7.02
Y= -5,020 x, * 0.073 x,* 0.035 Xy * 0.394 T 370 Xg 5.98 443 =320
Y = ~0,069 x; * 0,678 x, * 0.861 Xy ¢ 0,501 X5 * 14920 x4 5498 5448 -8.36
Y = =0,043 xy * 0.235 x, * O.411 T 0.467 x5 * 1.550 x¢ 2498 5455 =T15
T = <0085 x; + 0,714 x5 + 0,453 x, + 0,459 x; + 1.480 xg 598 5400 =-5.36
Ya 0,160 x, + 0,656 x4 + Ua3TT X, ¢ 0.458 x5 *+ 1.574 xg 5.98 5459 052
Y = <0053 24 = 0.186 X, * 0.767 Xq ¢ 0.793 X, 5.98 4.47 -25.25
Y= =0,098 x4 * 0.784 x, + 0.948 Xq ¢ U778 Xg 598 539 =487
Y= =-J,031 x, * Je574 x, * 0.813 Xq ¢ 4.313 xg 7498 5.28 -11.71
Y = -0,003 Xq ¢ 0.256 X, ¢ o463 t TEA 0.679 Xg 5.98 5450 -84,03




iadlas 4, 17 oontd...

- Rad U N . -

‘‘‘‘‘ G.M:ZQ;oqu" vehsthrouzh N a;;tive

viseriminant funotion esuations straight digeriminant effioie-
- - sttt Ui A
T= 04163 x, * 0.089 Xy * 04431 x, » 0.673 x 9498 5.54 =730
Y =jed0B Xy + Je100 X5 ¢ U431 X, ¢ 5,743 xg 398 538 ~$0.03
Y a =0.010 x4 + 0,644 Xy ¢ 04424 x, ¢ 34676 x¢ 2498 5443 ~9e20
Y= 0.000 x4 + 0630 Xy + U800 x, ¢ 3.710 xg 598 5.44 -3.03
T = =0.003 x4 ¢ U787 x; * 0,485 x5 ¢ 2,121 xg £698 53 -9.87
T <0.002 x4 ¢+ 1294 x5 ¢ U389 X, » 2,894 x¢ 5.98 5¢19 -13.21
T = U038 X, ¢ U822 X5 + UATL X5 ¢+ 2,080 xg 5498 5446 =370
Yu 00201 x5 ¢ Je415 x, + 0,451 X * 1.645 x. 5.98 5054 T30
Y2 —0au238 Xy ¢ Uu509 X, ¢ Uadd2 %, ¢+ 1,293 X 2648 553 =753
T = 0.081 x5 ¢ Ueddd x4 ¢ 0.445 X ¢ 1.573 xg 5.98 559 -0.52
Ta <0.J92 x4 » 0s924 x, ¢ 1.253 x4 5498 3.52 -31.14
I = =2,405 Xy * Je220 x, ¢ JeB42 X4 5.98 3+69 ~38429
T2 =0.084 x4 * 2917 x, * 0.797 g 5.98 528 -11.71
¥ =

~Je 017 Xy ¢ 0.0680 X, * 4.445 X, 538 3 20 ~13.04




fable 4.17 contd... 4

A T AT TS wh TP S U N S G S D U G A G G U O D UV T YU 30 . SIS G WD SD S S err WP G S

UeA. through Ge.A.through ‘elative
visoriminant funotion equations atraight disoriminant efficie~
selection, funotion. noy.

T - - Y . —

Ys 0,300 Xy * 0,750 Xg ¢ 0.710 x, ;098 4,52 -4 42
Y = '00053 11 * 10547 13 * 0.816 xs 5.98 4.98 '16.72
Y s 0,020 PR 1.202 x3 + 4,700 X 5«98 5400 -15.39
Y = ~0.041 11 v JeHT2 34 * o099 25 9 e'3i3 2048 ~3e 30
Y & =0,002 Xy * JedTO x, * 2. TO9 X, 9498 5 e 33 ~10403
Y = 0,041 X, ¢ Je 339 Xg ¢ 3.477 xg 5498 4495 -17.20
= -0-224 22 . 00737 13 * 0.&’2 14 5098 4045 .25059
Y= Uo?% 32 + 0,902 33 * U717 xs 598 5.36 =10 37
Y& 04558 X, ¢ 06797 Xy ¢ 4,335 X 598 Sel8 -11.71
T = 0,200 x, + 0.474 x, + 0.675 x. 5439 5448 ~8436
Ya 0,100 32 * 0.431 14 * 3.7‘7 tﬁ )098 Se 38 "10003
Ta 0,752 xg ¢ Je409 xXg ¢ 2,242 x, 538 He 383 ~10.08
Y 0.715 x5 ¢ 0500 X, * 0.660 X 5438 5453 ~1.53
Y

e - e G S - o




sabls 4,17 contd,. ..

Jisoriminant function aquations

=<

O T T T S * B S N S S R
"

1.292 X5
JeHU2 X,
=273 x4
=JeU15 x4
=0.U48 x,
0.013 x4
Ve058 x4
Vo879 x,
=Je 180 x,
0.872 x,
Ue009 Xy
0.701 x4

+

*

L 4

L4

1,105 x,
1.981 Xy
o733 %,
0.860 x
94029 xg
1,209 x5
U.849 x,
0.795 x4
4.455 x

QeT13 x,

straight
selection

- —_—

G. .through (alative

disoriminant effiole~-

funotion, noye.
513 =13.21
5453 =753
3,20 -13.04
2.47 ~58,T0
4.37 ~20492
4,58 “23.41
5.8 -2.18
3.47 -41.97
4.38 =26,76
5425 -12.21
De24 -12.38
4.43 -25492

- - -

063589 xg ¢ 248398 X
Ued 34 X5 ¢ 1,053 X

SL



Table 4.17 contdese

Msorininant function equations

s 1,518 x.5 e D.814 :‘5

*

s 1.221 Xy 44693 Xg

*

= 0,563 x,
s o475 x,
= (0349 x‘3
2.046 x4
a 1,065

'.}0639 15
3;426 16

*

L

%2
o 10968 ‘3
= T75 14

s 5,022 X

T T T T T T RS- R Qe
#

G.A. through G.A. tarough Relative

straight discriminant efficle-

gelegtion. __function. noYs
2498 496 =17.06
2498 5¢00 1539
9428 2«47 «8.53
298 238 -10,03
248 4.95 =17+22
3e98 e 3063 94485
298 317 ~46.99
Je48 247 =58.70
598 4.36 -27.09
5098 4.58 =23441
7498 4083 -19.23

.

Xy = Days to first female flower antheais.

x, Tength of main vine.
x; = Thick branches/plant.

x4

x. » Average frult wvelight.

)

X, = Flesh thickness.



lesser than that would have been obtained ii sslection
was made based on yisld per ge only.

ine 13 genotypes were piotorially represented
through metroglyphs (71g. 7, 8, 9 and 10).
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DISCUSSION



DIsCU8SSION

The developmant of elite orop genotyues and
the zenetic upgradin.: of economio crops generally
follow two pathways. .he first is production breeding
and the second is "defeot elimination” dreeding or
resistange breeding, Produsction breeding and
resistance breeding o side by side in a “symbiotic”
fashion. Produotion breeding with which we are |
mainly congerned is usually followed for evolving
varieties or i{mproving the exisiing wvarieiies. .hue
varieties thus synthesised ahould have betier genetio
capabliliiiea 0 use more nutriente and to entrap
and convert more solar esmergy into the ultiuate

harvestable fom.

The basic information, a breeder usually requires,

a prioxl to producilion breeding in a partioulur orop
specics is the extent of variability present in the
avaiiable gemplasm. Information on heritability and
estimates of genetic advange that could be obtained in
next cycle of seleotion are wvital 1o deoide the
appropriate meinod of orop breedins. iKnow.led e on tue
association among polygemic charaoters would enable

51
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the breeder to locate a cheracter(s) whose selecotion
would automatically result in the progress of
characters wiiioh are positively correlaisd and would
result in regress of characters which are negatively
correlated. 4 thorou:h understanding of senetic
diversity is a pre-requisite for the production of
transgressive segreganta in pedigree method, bulk
population method or even in a heterosis breeding

Programae.,

The present investigations basically deal
wilth obtalning relevant genello information g priori
to0 production breeding in a mumber of punmpkin Zenoiy .es.
The resulis obtained are discussed in the ens ing pagea.

The 13 pumpkin genotypes were observed to be
significantly different for yield and its component
charagters viz., days to first femanle flower anthesis,
daye to first male flower anthesis, length of main
vine, male flowers/plant, female flowers/piant,
per cent of female flowers, average fruit weight,
weight of first mature fruit, fruits/plant and per oent
of fruit set, Ihe hisher level of significance of the
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differences among genotypes indiocated thot the
differences were due to genetic reasons. In the 18
genotyyee studied, averasge frult weight ranged from
1,21 kge in CoMe 18 10 9495 k8o in CoMe 11, The
variability for fruit yield/plant ranged from .45 kg.
in C.%e 18 10 16,10 k3o in CoMe 173 the line

CeMe 14 being second to Ce¥e 17 with 15.38 kg/plant.
This indicated the availability of enough variability
in the population mnder study. ihe investigations by
Thalkur and Nandpuri (1974) in watermelon, Srivastava
and Srivastava (1976) and Ramachandran (1973) in
bitier gourd and Joseph (197:3) in snake gourd had
shown that a wide range of wariation was presenc for
moat of the caaracters considered in those croys.

It was observed thal in itng present mauverial nale
flowera/plant ﬁad vhe maximum genotypic coefficient
of variation (55.23) followed by frulis/plant. The
hizhest heritability esiimate of 99.17 was also
observed for male flowers/plant. This resulted in the
highest value of genctiic advancs as per cent of mcan
for nale flowers/plant followed by fruits/plant.
Srivastava and irivastava (1976) in bitter gourd also
obgserved hichest estimate of genetio advance ior

fruits/plant. e selection of plunis bused on yield



ROr ge gave an expected gemetic advance of 52.3%67
in the next cyocle of selection when the intensity

of selection was 5,

Selection for yield per 8@ may not be eifeciive
since implicitsly or explicitely "there may not bpe
genas for yleld per ge but rathsr for the wvarious
componen:s ,the multiplicative interaction of whioh
results in the artifaot of yield” (Grafius, 1956 ..

Por a rational apgproash to the improvement of yield,

tnerefore, it would be desirable to have some knowiedge

on the assooiation between different yield componenis
and their relative contribution to yield. A knowled e
of suoch relaiionshi, is sssential if selection for the
simul taneous improvei:nt of yield components and in
turn, yield (o be eifeciive. 3ut seleotdon bused on
simple ocorreiation .ithout taking into oconsideration
the interuction betw:en componsnt charazoters muy
sometine; srove misleading. Average frult weight was
obgerved Lo be posiiively correlated with weignt of
first mature frult and aleo with fruit yield/plant.
fne paih ooefficlent analyslis indicated tuaut length of
main vine and average fruit weight had the maximum
direoct effeot on fruit yleld/plants 1his leads us to
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oconsider length of main vine and average frult weight
as more ilmportant component charagters of yield. ihis
obvioualy leads for the sclection of plants with
hisher avera e frult weizght and having longer lsngth
of mein vine for higher yield. It was also intcresting
to note the existance of a negative but non-significant
association between number of frults/plant and fruit
yield/plant in the 18 pumpkin genotypes under study.
Likewise the ifcmale flowers/plant had no correlaiion
with fruit yield/plant. Ihis is quite conirary vo the
observations made by Panwar gt @les (1977) in sponge
gourd where he obaserved positive oorrelaiion between
number of fruits/plant and yleld. S3rivastava und
Srivastava (1976) aloo observed positive ocorrelation
between fruit yield/plant und female flowers/plant.
Similar observaiions were wade by Ramachandran (1973)
in biiter zZourd and Joseph {(1973) in anaike Hurd.

This aberrant behaviour in pumpkin needs furiher
paysiolo;ical swudies for a detailed wnderstanding of
the relailonship among fruit yield and its components
especially, fenule flowers/plant and fruits/plant.

ihe physiologslcai sink in pumpkin is yet to be defined.
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Studies oonduoted reoently by Agarwal (1973)
in okra and Mehra (1978) in tomato indicate the
importance of aotually oaloulating the wvalue of
expeotad genetic advance through selection of
component charaoters and through direot selection.
In the preasent study it was observed that the genetio
advenoe obtained in fruit yleld/plant by sel :oting
aversge frult weight alone was 23.14% lesser than that
obtained through a sirai;ht selection rozromme. The
present study proved conclusively the effisiency of
atraight sel:ciion of yield per se over selection based
on component oihsraciers alone or in combinations. ine
supariority of straight selegtion over sclection through
disoriminant funotion analysis has been pointed out
by Mehra in tomato (1973).

The hizniy sisnificant differences amons wue 13
genotypes for lengih ol main vine and iis components
are in agreement +«ith the findings of Ramaghandran
(1973) in vitter gourd and Joseph (1978, in snaze gourd.
leaf area/plant nas a hizh heritability estimaie
accompanied by high enctlio gain whioh may be due L0
additive gene effegts. ihis shows that there is
sufficient socope for the imsrovement of this charastexr.



Leaves/plant eventhough having a high heritability
estimate, Lh2 expecied genetic advance as per cent

of mean is found (o be low which may be attributed io
the action ol non-additive genes whioh includes
dominance and epistasis (Panse, 1957.. iicnce seleciion
hag limited scope for improving leaves/viant. iowever,
leaves/plant has high positive direct effect on length
of main vine which shows the importance of uais
character towards imjproving the lenguh of main vine.

58 welzht of flrst mature fruit determined
major portion of .ne ultionte totul yield. v sunged
rom 1.89 &3e i ‘o’ 18 L0 9495 kge in 2.0 17,

Anong the oomponent characters of weight of {irst mature
fruity flesn thiockness uss the maximpa value of positive
direet effaot. Daliit 3ing and Handpuri (1973) 4n
muskmelon also observed ithe high positive reiantionship
between flesh thickness and frult welght. OClrocuaierenge
of frait, thourn having a correlation of J.77 with
welght of first mavwre {ruit, had only a marginal velue
of 0,14 as direct el ccte Ja.h analysis indicaved

that ssleotion of vlants wiuh more ilesh ullckness and
length of frmit would upparently result in sclection

of plants with more weignt of first mature fruit.
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The improtance of pumpkin as a poasible supplier
of carotene has not bcen muoh emphasiged. The present
study also brouznt out considerable variabiliiy in
pumpkin genoty.es with respect to ocarotene contcent.
Rubiaki and walezak (1976) also reporied considerable
variability wita respect to oarotene content in
different Guourbitag spp. Carotene content ranged from
00132% 4n Ce'te 15 10 0a2275 4n 2eMe 18. It had che
maximum value of expected genctio advance as pex .1l ol
mean (93.7,) resaliing from the algnesi hesitability
estinate ( J.76 . agssocim.ed vith e Lighest genotyoio
ooefriciont of variu.ion (+46el4,. 2his inuicaisu
sufficient scope in ihe maverizl unde. siudy ior
selecting geno.ypes with high carotens coniciite .ae
TeZ e3¢ gontent was observed O have a nega.ive
association with carotene content, ihe potassium
content was observed to have maximm genotypic
eorrelation and maximur positive dircot effect on
carotane ocontent. Jue role of potassiuwy nutrition in
the possible emhzncenent of carotene content in pumpkin

genotypes needs furihor study for confirmation.

“he cenotyple eorrelztion coefficients among

fruit yleld/plant, len-th of main vine, weisht of first



mature fruit und carotene gontent and their reapeciive
possible components wers observed to be greater ihan
the corresponding pnenotypioc correlation coefficients
exee~t in few cusges. his is in asgreement with uwae
renoris of Tasimar and dandpuri (1974) in watermelon,
Sriwastave -nd Srivisiava (1976) and Ranmachandran (1973)
in bitter zo'urd. alooner (1960) worked out =
relationshlp botween pinenotysic, genotyic and

environmantal gorreln.iona. e J?O‘OQGU thz 2nuation

r (m) n h§ r (g) / e

where, h and n} refer L0 neriiabiliily esviusies of

the charaoters x and y recspectively. ei = [1 - hg and

e§ = /1 - h; and rxy(p). rxy(s} end rxy(e} siLand ior
phenoty -is, Jenoty.ic snd environmential correlazuion
coelficisnts respociivaely detween oharacters x :ind y.
In the prescat svudy nerditabllity eatimates in broad
sense wers found hizh for most of the poly ;zenio
charagters, fais rooulted in higner escluate of
senotyple cor-elavion coeflicients tnan uvhe phenoty.lo

correlation coelfial :is.

{0 e wpy Wic 13 pumpkin genoiypes exulbited
comalderable v.rl bilily itk respect 10 auny 2f Lha

polygenic charnctern s:indied. Length of main vine and

§9



average frultl wei;nt were observed as wuie most
important component charaoters deciding the total
fruit yield. The aberrant behaviour in pumpkin in
terms of negative assooiation belween fruit yield/
plant and number of fruits/plant and female flowers/
plant needs much physiological studies for appropriate
explanation, Ihere is sufficient sgope Lo improve
the pumpkin genotypes for higher oarotene content
through simple selsotion methods like mess selection.
The role of potassium matrition to enhance carotene
contant in pumpkin also requires a detalled
investigation., Ihe preaent atudy oould isolate ine
lines C.". 17 and 3.'« 14 as high ylelders (15.10 kg.
and 1,438 kg. fruit yleld/plant respectively) naving
desirable characters such as longer main vine, higher
fruit weight, large number of leaves/plant and {ruits
with nigh flesh thicineas.
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S UMMARY

Bighteen pumpkin (Queurblis mosghata Foir)
genotypes wers grown in a rendomised block design
with three replicaiions dquring September ~ Jebruary
(1973-79) at the Instruotional Aarm, College of
Borticulture, Keral: Agricultural University,
Vellanikkara.

2+ The experiment was conduoted to measure
the extent of wvariabiliiy, relationship smong fruit
yield/plant, length of main vine and weight of first
mature fruit and their components. The garotene
content and other chemioal constituents present in
the 18 genotypes were also estimated to find out the
extent of variability amd oorrelation among thomselwves.
ine oorrelations were partitioned into the direot
and indirect effects of components on fruit yield/
plant, length of mein vine, weight of first mature
fruit and oarotene content., The efficiency of
selection through discoriminamt funotion, if any,
over straight selection was also ascertained. ihe
genotypes were pioctorially repressnted through

metrogliyphs.

3. Fruit yield/plant considered as a function
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of days to firat female flower anthesis, days to
firast male flower anthesis, length of main vine,
female flowers/plant, per cent of female flowers,
average fruit weight, weignt of first mature fruit,
fruits/plant and per ocent of fruit set. Ths 18
genotyes were significantly diiferent for yield
and ite 10 component charactars.

4, Considerable variability existed for
yield and {ts ten gomponent charsoters. IThe range
for fruit yield/plant waried from ..45 kg. in
CeMe 18 10 16,10 kg in CoMMe 17. The maximum value
of genotypioc coeffiolent of variation was observed
for male flowers/plant followed by fruits/plant.

The highest heritability estimate of 99.14" was
observed for male flowers/plant followed by per cent
of female flowers and female flowers/plani. Ihe
lowest heritadility estimate of 75.97% was observed
for per oent of fruit set. Male flowers/plani were
observed to have the highest wvalue of genctic advance
in the next oyole of acleotion. Fruit yield/plant
had an expected genctio advanoce of 52.32% in the
next generation of seleotion, when intensity of



seleotion was 5%.

e Length of main vine, average frult weight
and weight of first maturs fruit were significantly
and positively oorrelated with fruit yield/plant.
Prults/plant had a negative assooiation with fruit
yield/plant. Iemale flowers/plant had no oorrelation
with frult yleld/plant.

bs Length of main vine appeared to have the
aaximum direot effeot on fruit yleld/plant followed
by average fruit weight, Selection of plants with
more average fruit weight and length of main vine
was observed not as effeotive as straight seleotion
of plants based on yield per se.

7. Length of main vine was consikred as a
funotion of nine componanis, node at whioh the
firet female flower appeared, node at whioh Lhe
first fruit is reiained, nodes on main vine, primary
branghes/plant, thiok branches/plant, internodal
length, intemodal ciroumference, leaves/plant and
leaf area/plant. JThe 18 genotypes were signifiocantly
different for length of main vine and its nine
componantis.
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8. Among the possible components of lensth
of main vine the maximum wvariability was observed
for primary branches/plant followed by leaf area/
plant. The alghesat value of heritability was noted
for leaves/plant followsd by nodes on the main vine,
Leaf area/plant reoorded the highest value of
zenetio advunce in the next generation of sel:otion.
‘he high senciic advance results from higher estimates
of heritability as well as phenotyplo coeificient of
variation.

9. Lengih of main vine was observeu jositively
correlated ith nodes on main vine, primary branches/
plant, leaves/:;lant and leaf area/plant. Leaves/
plant had the maximum positive direct effect on
length of main vine followed by internodal length.

10. veight of first mature frult was
oonsidered as a funciion of oirowmference of iruit,
length of fruit, fruit shape index, flesh thickneas,
seeds/fruit, 100-seed weight, and oarotene content.
The 18 genotypes were significantly different for
the above characters.

S4



11. The weight of first mature fruit ranged
from 1.85 kge in CeMe 18 t0 9.95 kge in O.Me 17,
Among the chemical constituents carotene content had
the aaximm value of expected gemetiec advance as
per cent of mean resulting from the highest
heritabllity estimate associated -itnh the highest
genotyplo coeiiicient of variation. lhere remains
immense scope for improving puwapkin for higher

carotene content.

12, The flesh thickness appeared to have the
oaximum value of positive direot effeot on weight
of first mature fruit. OClirowaferenss of fruit had
only a marginal valus of 0,14 as direot effect on
weight of first mature fruit.

13. 7The 18 pumpkin senotypes were observed
aignifiocantly different among themselves for protein,
phosphorus, potassium, oaleium, T.5.3. and caxrotene
contents. The protein ocontent ranged from 5.26% on
dry weight baasis in C.*. 11 to as high as 9.49%, in
Cele 15, The aignificant correlation between
potassium content and carotene content indicates the
posaible use of a higher potassium mutrition in



inoreasing carotens csontent in pumpkin, 7This
requires further work for confirmation.

14. A disoriminant function analyslis was
carried out to estimate the efficiency of selection
through discriminsnt funoction over straight
selegtion of fruit yield/plant per ge. Geneilo
advance through straight selection for yield/plant
per 8¢ was higher than that caloulated by discoriminant
funotion considering all combinations of component
charaoters vis., days t0o first female flower anthesis,
length of main vine, thick branches/plant, leaf area/
plant, average fruit weight and flesh thiciness.

15. The 18 punpkin genotypes were plotorially
represented through metroglyphs.

The results obtained in the present study
are adequately disoussed and its impliocation in
vegetable breeding slucidated.
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Appendix 1. ‘leterological data during the oropping period (Week wise)
Temperature( °C) Aumtidity () R?:PIQII
Dy Maxioun WMinimw Mornming  Swening (To::i)
22=10~73 to 28-10-78 31.7 238 85 68 13.6
29-10~78 to 4-11-78 31.0 23.6 87 74 47.4
H=11=78 to 11-11-78 28.6 2249 92 75 124.4
12=11-73 to 18=-11-79 32.2 22.7 87 25 0.0
19-11-783 to 25=-11-78 3145 21.0 83 52 13.3
26~11-78 to 2-12-~78 30.8 2249 80 54 23.8
3-12-78 to Q=12-78 3.0 2440 73 59 0.0
10"1 2"78 Lo 16"’1 2"78 30‘9 24».5 ?5 36 0.0
17=12-73 0 23-12-78 31.0 233 73 51 0.0
24-12=78 to 31-12-78 30.0 233 82 65 42.9
1==1=-79 to T=e1=T79 31.0 2245 74 47 0.0
Pwe1=T9 to 13~-1=T79 31.0 2245 74 47 0.0
15==1=T79 Lo 21==-1=79 322 22.0 83 54 0.0
22==1=T79 to 28~=1=79 32.6 2349 79 51 0.0
29=-1-79 to §ee2=T79 339 22.4 89 49 0.0
P "o £ to 11==2=T79 34.1 23.1 79 4> 0.0
12==2-79 to 18==2~T79 334 2249 85 52 17.9
19~=2-79 to 2,==2=T79 32.9 23.7 93 62 4.1
26==2=79 to 4==3=~79 33.8 233 75 438 3.2
*Sonrcc: Metesorologzical obserwvatory, District Agrioultural Jarm, Maonuthy.



Appendix 2, Mean performance of 18 pumpkin genoty.es with reepect to 32 charaoters

Days to Jays to Node at ‘'lode at Length Todes
first first which whioh of on Prisary Thiok Internodal

Aco .. No founle nale firast the first main wain bLranches/ ranches/ length
e flower flover fermale fruit is vine vine plant plant (om)
anthesis anthesis flower retained
appeared

J.Me 1 43..7 50.50 21.00 28.11  7.60 50,11 4,07 333 11.41
C.ie 2 45,23 51.78 23.00 23.11 8,10 68.07 6.45 2.67 12.42
Selle 3 47.53 47.22 18,33 1922 5.98 63,50 be11 356 11.40
Jelde 4 47.03 43,89 24,78 20,067 6.98 ©2.33 8.11 389 14.10
CQelie 5 40,90 47.78 20,22 20.22 ©6.49 61.67 5.28 J.11 1%3.29
Jelie B 43,20 5333 22.23 26,33  7.03 55.56 6.78 3.44 11.42
Jelte T 43.57 45.33 20495 2007 579 60,33 500 .11 10,86
Colte 8 50400 57.00 28.78 29.00 9.63 T1.,33 10.22 3.67 14,53
Cotta 9 43,33 51.11 21,22 21.78 6.38 69.45 533 3.45 10,04
JdeMe 10 51.67 50422 22.99 24,33  T.41 060.33 4,55 2,56 10,65
CelMett 47.57 51.55 21,33 21,56  6.T77 49.78 7.00 3.22 17.95
Celta12 46,90 53400 24.44 2733 6,35 99.67 4.33 4,00 11.57
Celte13 49,235 48,22 21.22 21.78 8,08 58,22 T.11 3456 14.21
Geiald 48,57 48,00 20,00 24,56  9.31 T74.33 778 3456 13.63
CeMa 15 45490 47.67 20,22 20,67 4.75 50.44 4,22 2a00 9.73
Jeiin 1D 49,00 9554 2578 20433  5.89 44,22 378 133 1050
Celle17 48,57 48,07 19.34 2333  9.57 81.33 5.78 4,30 12,35
Ceite 18 3757 46,56 25.22 31.00 6,37 60.44 500 3407 8,18

Cede (58) 1.91 1.04 1.27 1.48 0.94 3,02 Ua93 0.65 1.5



Applmll.x 2 ocontd.,...

ACO.Mo.  Intermodal  Leawes/ ares/ Male female  of  frait. of first
¢ eoirocumforence plant lant flowers/ flowers/ female weight mature
(cm) fm"’) plant plant flovers (Xg) fruit(Eg)
S.M, 1 3.54 256411 10.46 148,07 533 10.71 6459 8.21
Cotie 2 4.44 238,62 T7.74 133.53 8.22 13.83  6.40 6,58
Sete 3 3.41 224,00 3,78 T4.90 5400 14,53  4.55 7.5%
Jeite 4 3.61 233.43 7.94 103,33 12,00 18,87  T.46 680
Cotia 5 3400 208.45 5434 86,00 7.00 1533  5.97 6451
Setie 6 4,07 254,11 9,06 135,27 6.TT 12.65 6.39 6.79
Seite T 5445 173,00 3.72 86420 6.00 1093 4,59 4.58
Jube B 4,06 343,00 8,04 189.10 16.28 16432 1.52 2,01
Seits 9 4.11 200.76 6,02 110,77 4,67 11.68 8,67 9.40
Sele 10 3.69 182,33 7.30 75.23 Je33 19,40 6.92 9429
SeMatt 4.51 244,44 T.84 92,53 10,83 18.90  9.95 9.77
aMe12 3.38 226,46 T.47 120.57 5.33 11.87 6,23 0458
C.M.13 3459 291,22 9,80 91,67 4.77 12.87 9.63 9.12
JeM.14 3.79 299.54 12,38 109.77 5.44 10.19  6.41 9.36
SR 1] 3,70 111.67 2.82 56,23 3¢33 16,61 3,22 3.95
Celte 16 3.92 156,53 5.50 145,43 10.78 8,65 6436 7.97
JeitelT 4,08 321.67 12,0 117.67 10.83 16.81 8,23 9495
SoMa18 3.99 208,11 7.717 383.67 7.83 8,20 1.21 1.85
Jeve(5h) 0,30 12.86 1.05 11,17 0.88 0486 1.85 1.21



Appendix 2, ocontd...

Length Flesh
AO3.No # of Ziroumference of Pruit thiok- 100~-seed
* Fruits/ fruit of fruit fruit shaps ness Jeeds/ weight
plant 8t (om) (om) index (om) fruit (&)
Jele 1 2.11 40,02 85.52 35.86 1.40 3.80 535,00 10.44
Jeile & 1.07 20,67 96,00 21.34 0.74 3,65 533.27 20,68
Jeie 3 1.8 37.71 93433 29,92 1.33 3.44 390,50 17.76
Jei'e 4 1.73 2403 103,33 18,13 0462 4,10 536,70 19,20
Seice § eIV 32 .42 Bu .44 29,75 1.11 349 417,50 18,22
3¢l e B 2o i) 3325 530,92 24,29 Je'd9 3.58 407.43 18,78
Seite 7 2.44 36437 85,00 20.44 0.85 337 272.90 20,09
Sets 3 5407 36417 44,67 19.45 1,36 2.85 369,77 16,56
Cei'a 9 1.55 35.19 113,07 20,95 0.61 4.22 432,50 18,64
Cela10 1.33 22,19 106.50 19.29 0.60 4,03 434,53 18,23
G.iie11 1.44 19.62 84,83 38,71 1.47 3.98 488,33 24,75
Sellel12 2611 38480 88,67 22.07 0.79 3.006 264,607 20,84
Cai’el13 1.44 3337 112,89 25,08 0.73 4,16 439,17 16,33
Ceita 14 2445 41.28 108,05 23.82 0.71 4.350 4T75.73 17.98
Celle1H 1.75 33470 74,00 20.79 .88 2.91 314,10 18.20
Selig 10 1.44 2844 85.44 34,50 1.79 3463  432.17 19.92
Jeiie 17 £ o0 295.53 101,67 20,91 0.76 3.87 450,00 15.08
Cetia18 4,50 49,60 85.83 12.17 0.70 2.89 225,00 11.67

- A - - - - - e e, O MR -~ -

Fevel.) 0.52 0.06 719 3.83 0.20 0.24 52489 1.08




Appendix 2, contd...

Al.2.Yo. plant {ézgd/?ratoin Phosphorus Potassium Caloium {.J.5. Carotens
&) (%) () (») () (%)
e 1 14,20 Te31 0.447 225 0.600 Te33 0.176
Selle 2 11.32 5456 0.478 1.38 0.533 539 0.155
Seite 3 798 9.12 0.5T1 213 0.480 7«00 0.168
Celia 4 13,22 580 O.431 238 0.600 5450 0.143
Cetie § 11,75 7.07 0.521 2.13 0.507 7.00 0.211
Jetie 6 12.78 T+92 04356 2,06 0.560 6467 0,174
Oulie 7 11,12 84T0 0,478 1.42 0.493 Ceul 0.139
Selie 8 8,61 7.94 U408 1.50 0.427 12,78 0.154
Celie 3 12,96 b.16 0.453 1.38 0.520 8.00 0.180
Cel 10 920 T.19 0.471 1.59 0.560 6.28 0.150
Solield 14,21 5420 0.348 1.38 04507 5.00 0.249
CJdin12 12,91 640 0.446 2413 0520 B¢55 0.182
Caitel3 13.79 8452 0,474 1.46 0.507 6.17 0.191
Coliel4 15.38 7.92 04675 2.50 0.507 5e:2 0.207
Seiiel5 5404 9¢39 0.371 1.96 0.480 6433 0:132
G416 8,96 6477 0.478 1.42 0.467 6.33 0.154
3.4.17 16.10 7443 0.522 1.96 0.480  6.11 0.161
Selia18 15045 8,76 0.543 3.75 0e573 4.39 0.527
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Jere (G} 1.81 0.58 0,020 0.19 0.020 0.47 0.007



Plate I. » general view of the experimental field.






Plate II. Field performance of pumpkin genotype C.M. 18.






Plate III. Pield performance of pumpicin genotype C.M. 17.






Plate IV. Field performance of pumpkin genotype C.M. 14.






Plate V. Fruit characters of differvent pumpkin types
(CuMs 1, CuM. 2 & C.M, 3)

Plate VI. Pruit characters of different puapkin types
(CeMe 4y OuM. 5 & O.M. 6)
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Plate VII. Fruit characters of different pumpkin iypes
(CeMe 7, CuMs 8 & CuMe 9)

Plate VIII. Fruit charagters of different types
(CeMe 10, CoMe 11 & CuM. 12)






Plate IX. Fruit charascters of different pru types
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Plate X. Pruit characters of different nn’u.n types
(CeMe 16, CeM. 17 & CuM. 18






GENETIC VARIABILITY AND CORRELATION
STUDIES IN PUMPKIN
(@ucur‘i‘a moschala POil")

BY

GOPALAKRISHNAN, T.R.

ABSTRACT OF A THESIS
Submitted in partial fulfilment of the

requirement for the degree of

fMaster of Srcience in Porticulture

Faculty of Agriculture

Kerala Agricultural University

Department of Horticulture (Olericulture)
COLLEGE OF HORTICULTURE

Vellanikkara, Trichur.

1979



ABSTRACT

Eighteen diverse pumpkin genotypes wers grown
in a randomised blogk design with three repliocations
during 197879 at the Instrwotional Farm of College
of Hortioculture, Vellanikkara to estimate the extent
of genetioc wvariability, association among polygento
characters and its partition into direot and indireot
effects, A digoriminant funotion analysis was also
carried out to find out the effiolency, if any, of
seleotion through discriminant funotion over straight

selection or vige-verssa.

The 18 genotypes were signifioantly different
for the 32 polygenic charaoters studied. The genoty.es
QoMo 17 and CoM. 14 emerged as high ylelders with other
desirable qualities (16,10 kg, and 15.38 kg. fruit
yield/plant respectively). Seleotion of plants
oconsidering yield per ge vas observed to be effiolent
than seleotion of component characters.

ruit yleld/plant was positively ocorrelated
with length of main vine, average fruit weight and
weight of first mature fruit. Leaves/plant and
internodal length had maximum direct effects on length



of main vine. Weigzht of first mature frult weas
positively correlated with flesh thiokness and
oiroumference of fruit, Number of female flowers/
plant and number of fruise/plant had no correlatiom
with fruit yield/plant. This aberrant bdehaviour
requires further phyeiologicsl studies to define
the physiologioal aink in pumpkin,

The 1line C.M. 18 is observed to contain the
saximum amount of carotens (0.5274) among the 18
genotypes etudied. The carotens oontent was observed
rather independent of fruit yleld/plant.
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