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ABSTRACT

An experiment was carried out at Research farm, Department of Horticulture, North Eastern Hill
University, Tura Campus, Meghalaya to study the character association and contribution for quantitative
characters in 30 bottle gourd genotypes during 2019. The experiment was conducted using a randomized block
design with three replications. Correlation analysis was carried out to study the character association and
contribution for twenty-one quantitative characters , namely vine length (cm), internode length (cm), petiole
length (cm), number of primary branches, Node no. at which first female flower appears, days to 50% flowering,
sex ratio, days to first fruit harvest, number of marketable fruit harvest, days to last fruit harvest, number of
leaves, fruit length (cm), peduncle length (cm), fruit width (cm), fruit weight (g), number of fruits per plant, yield
of marketable fruits (kg) per plant, yield (t/ha), number ,of seeds per fruit, 100 seed weight (g) and seed L-B
ratio for the identification of appropriate selection indices. Phenotypic and genotypic correlation coefficient
analysis revealed that Fruit weight, Number of fruits per plant, number of primary branches, number of
marketable fruit harvest, fruit width, vine length, number of leaves and number of seeds per fruit had significant
positive correlation, while days to first fruit harvest and peduncle length had shown negative correlation and
other characters viz; days to last fruit harvest, hundred seed weight, internode length, days to 50% flowering,
node number at which first female flower appears and sex ratio had shown non-significant correlation coefficient
with marketable yield.
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INTRODUCTION

Bottle gourd is an important vegetable
crop having diploid chromosome number of
2n=22 belongs to the family Cucurbitaceae.
Meghalaya is one of the seven sisters state in
North-Eastern India which covers an area of
approximately 22,430 square kilometers situated
at 25.57'N and 91.88'S. The altitude of
Meghalaya ranges from 150 meters to 1961
meters. The area under vegetable cultivation in
Meghalaya is 49.28 thousand hectares and
production is 517.76 thousand metric tonnes.
Whereas, area under bottle gourd cultivation in
Meghalaya is 0.76 thousand hectare and
production is 9.43 thousand metric tonnes (NHB,
2018-19). There are number of local cultivars
with wide range of variability in fruit size, fruit
shape and fruit colour available in Garo Hills of
Meghalaya but a very limited attempt has been
made for genetic improvement of this crop in
Garo Hills Region of Meghalaya. According to
Jain and Singh (2016), different plant parts of
bottle gourd have several medicinal properties. It

has a good number of vitamins and minerals. Its
fruit contains 95.54% moisture, vitamin C (10.1
g), vitamin A (16 IU), thiamine (0.029 g),
riboflavin ~ (0.022 g), niacin (0.320 Q),
carbohydrates (3.39 g), fats (0.02 g) and
potassium (150 mg)/100g (USDA, 2018).
According to Srivastava et al., 2002, bottle gourd
is composed of 96.1% moisture, 0.1% fat, 0.5%
minerals, 0.6% fiber, 2.5 carbohydrates, 12 Kcal
energy, 0.7mg/100g iron, 0.03mg/100g thiamine,
0.2 mg/100g niacin and 0.01 mg/100griboflavin
and according to Parle and Satbir, 2011, it is a
gourd source of antioxidant and phenols which
also contains 10.10 mg/100g ascorbic acid, 5.80
g/100g total sugar, 5.22 g/100g reducing sugar
and 1.31g/100g starch. Bottle gourd have a rich
source of nutrients viz; potassium, vitamin-C,
protein, sulphur and phosphorus. The fruits of
bottle gourd can be used as vegetable or making
sweets like, halva, kheer, pedha and barfi and
pickles. Even patients can easily digest it as a
vegetable. The leaf decoction is an excellent
treatment for curing jaundice. The fruit has a
cooling effect having a cardiatonic properties.
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Yield is considered to be a complex,

polygenic and highly variable character
determined by cumulative effects of its
component characters.  Therefore, direct

selection for yield may not be very effective and
precise. Thus, it becomes necessary to find out
the direction and degree of association between
two characters at phenotypic and genotypic
levels. Genetic correlation between two
characters may be due to pleiotropy. The degree
of correlation due to pleiotropy expresses the
extent with which two characters are controlled
by the same genes, but pleiotropic genes do not
necessarily cause an observable correlation due
to dependence on the allele frequencies. The
phenotypic correlation is a non-additive
combination of both the genetic and
environmental correlations. For characters with
low heritabilities, phenotypic correlation is
determined mainly by the environmental
correlation, whereas for characters with high
heritabilities, the genetic correlation is more
important in determining the phenotypic
correlation (Chakraborty, 2015).

The various characters under study may
have an association with each other and may
affect the total fruit yield per plant. The
phenotypic and genotypic correlation coefficients
among 21 characters were worked out to study
the correlation of yield with other yield attributing
characters.

MATERIALS AND METHODS

Field experiments for germplasm
evaluation for various horticultural traits and
study relationship of vyield with its quality
attributing characters in bottle gourd germplasms
was conducted in randomized block design with
3 replications during 2019 Research farm,
Department of Horticulture, North Eastern Hill
University, Tura Campus, Meghalaya (25°31° N
latitude and 90° 13’E longitude and 527 m above
MSL). Thirty germplasm accessions of bottle
gourd were obtained from Garo Hills Districts of
Meghalaya, India. The soil was well drained
sandy loam having pH 5.82 and the crop was
grown. The spacing between the rows was kept
2X2 m both ways i.e. row to row and plant to
plant. The crop was grown under rainfed
condition. The seeds were sown on 1lth May,
2019 and harvesting started from 23rd July,
2019. All the recommended cultural practices by

ICAR were adopted for proper growth and stand
of the crop during the cropping period. Bowers
were constructed to support the standing crop.
The observations were recorded according to
NBPGR descriptor for bottle gourd. Data were
recorded on nine randomly selected plants with
respect to characters viz., vine length (cm),
internode length (cm), petiole length (cm), no. of
primary branches, node no. at which first female
flower appears, days to 50% flowering, days to
first fruit harvest, number of marketable fruit
harvest, days to last fruit harvest, number of
leaves, fruit length (cm), peduncle length (cm),
fruit width (cm), fruit weight (g), number of fruits
per plant, yield of marketable fruits (kg) per
plant, yield (t/ha), number of seeds per fruit, 100
seed weight (g) and seed L-B ratio. The mean
values of genotypes in each replication were
used for analysis. The data were analyzed as
per Randomized Block Design or RBD (Panse
and Sukhatme 1969).

RESULTS AND DISCUSSION

Correlation studies reveal the magnitude
of association between the vyield and its
attributing trait which is essential for planning a
sound breeding programme. The various
characters under study may have an association
with each other and may affect the total fruit
yield per plant. The phenotypic and genotypic
correlation coefficients among 21 characters
were worked out and results revealed highest
positive phenotypic correlation coefficients for
total yield (t/ha) which were found with fruit
weight (0.82**), number of fruits per plant
(0.79**), number of primary branches (0.60**),
number of marketable fruit harvest (0.57**), fruit
width (0.44**), vine length(0.37**), number of
leaves (0.27**) and number of seeds per fruit
(0.26%*). All these correlation coefficients were
positive relation, moderately significant and
highly significant (P= 1%). While, the characters
days to first fruit harvest (-0.28**) and peduncle
length (-0.21*) was having negative correlation
coefficient with yield. Other characters were
found to have non-significant correlation
coefficient with yield namely, days to last fruit
harvest (0.15NS), Hundred seed weight
(0.08NS), internode length (0.04NS), days to
50% flowering (-0.01NS), node number at which
first female flower appears (-0.02NS) and sex
ratio (-0.14NS).
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Table 1: Phenotypic correlation coefficients among different characters of bottle gourd
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[Characters] VL IL | PL [ NOPB | NFFF [ DFPF | SR [ DFFH [NMFH|] DLFH [ NOL | FL [ PDL | FW | FWT [ NF/P [ NS/F | HSW [SLBR [YKG/P] YT/H |
VL 17 005Ns 921 0.13NS -0.04NS 0.15NS 0.14NS 039 026 029% o0de= o0 O oignNso1sNs 041 023+ 1= 0% 08 g37.
IL 0.05NS 1** 0.05NS -0.05NS -0.29* ONOSB '?\l'g?’ 0.14 NS '%25 -0.03 NS ONOS3 '?\ig“ ONOSS 0.09NS '%29 0.15NS '?\igl 0.05NS  1** 0.0:_LNS ONOS“
PL D% 00INS 1% -007NS -020Ns 0.09Ns 020 02 O 923 025+ 030+ §Z 0.01NS 0.06NS -0.08Ns -0.33 = DT 095 005 097
NOPB 03NS 0.0° 0T am goans D0t 028+ 0% 045 019NS 0.24% 0 oo o 035 052+ 048+ 022% 3O 00 052+ 060~
NFFF '%23 -0.29 ** '?\éo -0.03NS 1% '?\1'25 0.20 NS -c’)\jgz ONO; 0.17NS 0.21* '?\igl ’%28 0.19 NS '?\igl -0.1 NS 0.03NS ’%23 -0.29 ** '%gl '%22
DFPF  0.15NS 0.08 NS 0.19 NS -0.04NS -0.05NS 1 * '(,)\éz 0.11 NS -(l)\jgs 0.14 NS o.1iNs 0.26* 0N155 -%gs '%25 -0.02 NS '%22 0.15NS ONOSS '%25 '?\jgl
SR 01ans 00 020Ns 027+ 020ns P 1= 009ns 9 ooins oaans §¥ 0 09T o ooans oo Ot 098 09 044
DFFH  -0.39* 014NS 00° -0.08NS -0.0LNS 0.11NS009NS 1* -0.32% 003NS 026* o Q¥ 0% 022+ 023+ 007Ns-039= (& 023 028+
NMFH 026+ 024 008Ns 045+ 002 Ns 020 9% 32 1w oo7ns 040 010 020+ 0.08Ns 043+ 0s0x G 026+ 02t 044 057
DLFH 020~ 9% 023% 019 NS 017 Ns 0.aans 0ot 093 00T e 049 043009 924+ 0.01NS 0.16NS 0.30 0.29+ 02 OO 015N
NoL 046 0% 024+ 024x o0z21r NI Ot 026+ 040+ 019NS 1+ 045+ 0 007NS004NS 036 0.05NS046x 0 0% oo7w
FLo 010 0% 039+ -0.11NS -0.0INS 025* 0.09NS0.A5NS it 013NS 045 1+ 026% 001Ns Di® oa1ns O 018 004 046 0
POL .20 0.05NS 0.12NS -0.09NS -0.08NS 0.15NS 902 0.07NS -020% -0.09NS Ott 026% 1= 007Ns &0 026+ OO DL 005 040 g5
Fw  0a18ns G ooins 034= o19ns 08 DI O goens 024 QY O oo7ns e 031+ 036 o037 OB 00 031e 04am
FWT  0.17NS '%29 0.06 NS 0.52* -0.01NS '?\l'g‘r’ '?\ég -0.22* 0.43* 0.01 NS ON%“ O.IE_SNS '?\éo 0.31* 1% 0.42% ONOS3 O,\'g '%29 0.16 ** 0.82 **
NEP 041% 015Ns 097 oage oans 003 004 4554 g50m 0.16NS 036% - 0.26% 0367 042+ 1+ 034% 041* 015 gaps g7gw

NS NS NS 0.11NS NS
NSFE 022+ OO0 032+ 022 0o03nNs 0% o030+ oorns O o0sox QX 0% VI 037 003nNs 034w 1+ 0228+ T 9B 026
Hsw  0.10Ns 0% 030 008 Ns 00eNs Uil 046+ 009 Ns 020 o026x QX O OO oziw 0B gigns 078w 1w QO - 008
ster 97 %0 0 posns 020 9 D92 oains 0N 0o2ns G 025+ 028+ DM 0o1ns-009Ns 02070175 1w GO 009
vkap 037+ O 0% oeow 0oans D% DLt 028+ 057+ 015Ns 027+ 018 021% 044+ 0s2+ 0797 026% 037+ QX 1w e
YIH 037 00ans 9 060 002ns G 0dt o28 057+ 0asns 027+ 08 021+ 044% 082+ 079" 026% 037+004NS 1% 1w

VL-vine length, PL-petiole length, NOPB-number of primary branches, NFF-Node number at which first female flower appears, DFPF-days to fifty percent flowering, SR-sex ratio, DFFH-days to first
fruit harvest, NMFH-number of marketable fruit harvest, NOL-number of leaves, FL-fruit length, PDL-peduncle length, FW-fruit width, FWT-fruit weight, NF/P- number of fruits per plant, NS/F-number
of seeds per fruit, HSW- hundred seed weight, SLBR-seed length breadth ratio, YKg/P-yield kg per plant, YT/H-Yield tonnes per hectare
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Table 2: Genotypic correlation coefficients among different characters of bottle gourd

[Characters] VL | IL | PL [ NOPB | NFFF [ DFPF | SR [ DFFH [NMFH[ DLFH [ NOL | FL [ PDL | FW [ FWT [ NF/P [ NS/F | HSW [SLBR[YKG/P] YT/H |
VL 1= 024Ns 9 038* -004NS 0.23NS0.17NS 060+ 046+ 053= 068 oo OO0 ozansozens oes= G O DI 55 037
IL 0.24NS 1* 0.31NS-0.03NS -0.52* 0.2INS '(,)\jgl 0.23 NS '%29 -0.28 NS '%22 '%26 0.11NS 0.02 NS 0.09 NS 0.19 NS '?\ig?’ '?\ig‘r’ -0.37* OleO ON%SO
PL -c’)\igs 0.31NS 1* -0.03NS -0.18NS 0.41* '?\é“ 0.26NS O,\'Ilso -0.03 NS o.séNs 0.58 ** ONOSl '%gl 0.01 NS -0.16 NS 0.48 ** 0.50 ** '%25 '%gg '?\igg
NopB  03g 00% 0 gw oosNs 0P 041+ 045% 076+ 063+ 041* O 0Z oe3w o73w ogew Q% 020 0 gggu ggg
NFFF '%24 -0.52 ** '?\jég 0.05NS  1* '?\jéﬁ 0.21 NS -(')\ng '%29 0.26 NS ONZSS '?\ig“ '?\ig“ 0.19 NS 0.05 NS -0.11 NS ONOSS ONOSS 0.41* ONosl 0’\.]051
DFPF  0.23NS 0.2INS 0.41* -0.12NS -0.26 NS 1 * ?\l‘ég 0.17 NS '?\i? 0.01 NS -(’)\és 0,\"3;4 0,\"289 '?\lél ?\igl 0.01 NS ?\igl '?\igg '?\igl '%25 '?\fs)s
sk oarns 020 02 oa1v ozans %L 1= o1ons Y oo2ns §E QX 0% 099 02 gosns ¥ osow Q2 0L O
DFFH  -0.60** 0.23NS 0.26NS -045* -0.30NS 0.17NSO0.I0NS 1% -0.62* -0.35NS -054*020Ns (% 02 035 gg5 O OB 003 46+ 028

NMFH 046+ 2% o010Ns 076+ 00ons %I 0% ge2m 1w oasns o0ast NIt D3 oogns os2w oeom GU 9 0L 67 57
pLFH 053~ 928 03 ez o26ns 0osns Q2 03 048 ge 05 02007 037+ 015Ns 038+ 049+ 042+ 0T 02 02
NoL o8 092 032 041+ 025NS -0.12NS016NS -054* 045% 0.35NS 1+ 051+ 17 012Ns008Ns oagw QX OO0 030 03 457
FL 028 0% 05 -0.19NS -0.04NS 033NS 0.09NS 020Ns DAt 021ns 051 1 0¥ ooins L oaans P QY oare 0L 0D
PDL  0.01NSO0.11NS00LNS -0.2NS -0.04Ns 0.29Ns 02 oo2ns 03 oorns 027 9% 1= ooens 0L o3sns 9 008 g5 02T g1
FW  034NS0.02Ns ol 063= o1gns Ot 099 0Z 0% o574 g1onsoons O¥ 1w 039 048 041+ 043+ 020 052 044
FWT  026NSO00LNSOO0LNS 073* 00aNs oot 920 03 g5pm g15ns O OL7 019 939+ 1w osem GO 009 000 g7 g7-
NF/P 065 0.19NS 0,c0 082 -0.11NS 0.0INS 00> -045% 069~ 038 048~ 0 i% 03 o4gw osaw 1w oa2r 92 019 090+ 0,90
NS 030NS %% 048+ 036NS 0.05Ns OO 032Ns011NSO007NS 049+ G O VU 041¢ goans 04a2¢ 1= oeaw-0s57e G 026+
Hsw  0.16Ns 0:0* 050+ 026Ns 005Ns 02 0s0+ o19ns 0% 04zx QU 02 0% ga3x 09 o25ns 094 1w 01w QU QU
ster 089 037r 0 ooens oarr 9 0L goans 0 oo7ns O 047050+ 02° 006NS -0.19NS 057061 1w D0 DO
YKG/P 054+ 010NS 007 088~ 001NS 2% 0155 -046* 067 026NS Yu 9L o o 05 087+ 090+ 92 01INS-0095 1 1w
YIH 054 010Ns 02° o8s* ooins 0L 0155 -0.46% 067+ 0.26NS 0.34NS 0.195-0.27S 052+ 087 090 02 OLINS o o T 1w

VL-vine length, PL-petiole length, NOPB-number of primary branches, NFF-Node number at which first female flower appears, DFPF-days to fifty percent flowering, SR-sex ratio, DFFH-days to first
fruit harvest, NMFH-number of marketable fruit harvest, NOL-number of leaves, FL-fruit length, PDL-peduncle length, FW-fruit width, FWT-fruit weight, NF/P- number of fruits per plant, NS/F-number
of seeds per fruit, HSW- hundred seed weight, SLBR-seed length breadth ratio,YKg/P-yield kg per plant, YT/H-Yield tonnes per hectare
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Most of the genetic correlations were

slightly  higher than the corresponding
phenotypic correlation with similar directions.
The above statement was in full agreement for
association of yield per plant with all other traits.
A positive with highly significant genotypic
correlation was found between vyield (t/ha) and
number of fruits per plant (0.90**), number of
primary branches (0.88**), fruit weight (0.87**),
number of marketable fruit harvest (0.57**), fruit
width (0.44**), vine length (0.37**), number of
leaves (0.27**) and number of seeds per fruit
(0.2662*). All these correlation coefficients were
positive in relation, moderately significant and
highly significant (P= 1%). While, the characters
days to first fruit harvest (-0.28**) and peduncle
length (-0.21*) was having negative correlation
coefficient with yield.
Rest of the characters viz; internode length (0.11
NS), PL (-0.09NS), node number at which first
female flower appears (0.01NS), days to 50%
flowering (-0.05NS), sex ratio (-0.15NS), days to
last fruit harvest (-0.26 NS), fruit length (-0.19
NS), hundred seed weight (0.11 NS), seed
length-breadth ratio (-0.09 NS), showed
negative/positive  non-significant  correlation
coefficient with yield.

Husna et al.,, (2011) studied genetic
variability, correlation and path coefficient
analysis in bottle gourd and correlation studies
revealed that highest significant association of
yield per plant was found with number of fruits
per plant followed by fruit weight at genotypic
and phenotypic level. Khule et al., (2011) trialed
correlation in 30 genotypes of sponge gourd and
reported marketable fruit yield per plant exhibited
significant positive correlation with number of
fruits per plant and fruit length. They also found
in general genotypic correlation coefficients were
higher than the corresponding phenotypic
correlation coefficients suggesting that the
environmental influence reduces the relationship
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