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Abstract

Variability studies in bottle gourd indicated that a good amount of genetic variation is present in the evaluated
germplasm. Characters like number of fruits/plant, fruit yield/plant, fruit weight and number of seeds/fruit exhibited high
estimates of GCV. High estimates of heritability accompanied with high genetic gains observed for number of fruits/plant,
fruit yield/plant, fruit weight and fruit length indicated additive type of gene action, hence possibilities for effective
improvement by selection for these traits. The characters association studies revealed that number of fruits/plant has strong
correlation with yield/plant. On the basis of fruit quality, shape and marketable yield, the line AHLs-11, AHLS-12, AHLS-
24 and AHLS Round-1 were found io be the most potential for exploitation under arid agro-climate.
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Introduction

Bottle gourd [Lagenaria siceraria (Mol.) Standl.]
is a potential cucurbitaceous vegetable of arid and semi-
arid region of north-western India. This is because of
easiness in its cultivation, short duration and good market
demand throughout the year. The region specific varicties
from favourable agro-climate are not performed well under
extremes of high temperature and abiotic stresses of and
environment. In absence of suitable long fruited genotypes,
the framers of arid areas are compelled to use seeds of open
pollinated varieties or hybrids of this cross pollinated crop
as available in the market and resulted in to poor quality
marketable fruits and low yield potential duc to
environmental susceptibility. However, on the basis of
preliminary work the long fruited varieties such as Pusa
Naveen and PSPL were recommended for the cultivation
(Samadia, 2002). Very limited systematic studies were
done under the conditions of abiotic stresses and therefore,
the present investigations were undertaken to understand
the nature and magnitude of variability in the evaluated
germplasm in order to identify the desirables lines based on
per se performance and to sclect promising donors for
various characters which could be used in hybridization
programme 1o obtain useful recombinants and lo crcate
additional variability.

Materials and Methods .
The study was conducted under hot arid agro-

climatic conditions at Central Institute for Arid
Horticulture {CIAH), Bikaner (28° N latitude and 73" 18°E
longitude and altitude of 235 m above mean sea level). The
agro-climate of location of study is characterized by low
and erratic rainfall {150 - 350 mm restricted during July
September) in a few spells, extremes of temperature (-4"C
in winter to 48° C in summer), high solar radiation, high
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wind speed (12-16 kmv/hr) with several dusty days and also
the summer season is for prolong duration. Beside, the
sandy soil is with poor fertility and water holding capacity.
Twenty germplasm (18 land races collected from tribal arca
of Rajasthan and Gujarat and two lines) were assessed in
randomized block design over the seasons both during
rainy and summer from 2004 to 2007. The experimental
material was grown in channels of 10 m length spaced at 2.5
m apart accommodating to 20 plants of each germplasm
with three replications. The observations were recorded on
five plants selected per replication for each germplasm on
25 quantitative and quality characters. To categorize the
germplasm, important characters of plant, fmit, quality and
seed were also recorded. The important characters are days
to appearance of first male flower (DFMF) days after
sowing (DAS), days to appearance of first female flower,
DAS (DFFF), node to first fruit set (NFF), days to first
harvest, DAS (DFH), fruit length, em (FL), fruit diameter,
cm {FD) and marketable fruit weight, kg (FW), number of
fruits/plants (NF/P), fruit yield/plant, kg (FY/P), vine
length, m (VL), leaf length, cm (LL), leaf width, cm { LW),
mature fruit length, em (MFL) and number of seeds/fruit
(NSF). The data were compiled and analyzed adopting
standard statistical procedures using computer based
INDOSTAT packages.

Results and Discussion

In the present study the analysis of variance
revealed significant genotypic difference for all the
characters exhibiting greater diversity in the experimental
material (Table-1 & 2). The data on plant growth, flowering
and fruiting hehaviour and fruit yield are presented in
Table-1 and 2 for performance studies, The period taken for
appearance of first male and female flower ranged from
38.46 - 50.26 and 43.83 - 55.26, respectively. The first
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marketable fruil harvest ranged from 61.46 to 71.77 days
from sowing. Among (he evalualed lines, the carlicst
harvest (< 65 days) was in AHLS Round-1 (61.46)
followed in order by AHLS-12, AHLS-14, AHLS-15,
AHLS-16, AHLS-17 and AHLS-23. The number of
marketable frits/plant ranged (rom 1,95 - 7.54, The line
AHLS Round-1, AHLS-22, AHLS-23 and AHLS-24
recorded higher number of [ruils (6.0) per plant exhibiting
betteryicld potential under arid conditions. The marketable
fruit yield/plant ranged form 1.174 - 4270 kg with a
population mean of 2.544 kg. The line AHLS Round-1,
AHLS Lomng-1, AHLS-12, AHLS-21 and AHLS-22
recorded higher yield (> 3.0 kg) compared to the lowest
yield in AHLS-15 (1.18 kg). On the basis of quality, shape
and marketable characters of fruit the line AHLS-11,
AHLS-12, AHLS-24 and AHLS Round-1 were found to be
the most potential. The landraces/genotypes exhibited
diversity and thus provide great potentiality for
improvement in fruit quality and yield characlers. The
genotypes giving more number of [ruits at lower nodes
along with very early fruit set and harvest should result in
higher and early yiclds. The selected penotypes should also
tolerate high temperature and stresses of arid environment
duning later stage of crop growth and fruit yield on
secondary and tertiary branching (Samadia, 2002
Samadia, 2005).

The absolute varability in different characters
cannol be the criteria for deciding the character showing
the highest degree of variability. In the present study, the
estimates of genotypic and phenotypic cocilicicnt of
variation (GCV and PCV) indicated an ample scope for
crop improvement (Table-2) because the estimates of PCV
in general were higher than GCV for all the characters. The
GCV ranging from 4.82 (davs to first harvest) to 45.13 per
cent (number of fruits/plant) gives a picture of the extent of
genetic variability in the population. These estimates were
considerably high (> 30 %) for characters such as number
of fruits/plant, fruit yield/plant, fruit weight, mature fruit
length and number of seeds/fruit and moderate for
characters suchas tender fruit length and diameter and leaf
size and length. A close correspondence between PCV and
GCV value in respect of all the characters indicate that
environment has very little influence on the expression of
the characlers, In such situation, selections on the basis of
the phenotypic characters alone will have cqual probability
ol success,

However, with the help of GCV alone, it is not
possible 1o determing the amount of varation that is
heritable. Heritable variation can be determined with
greater degree of accuracy when heritability (I, broad
sense) is taken into consideration along with penclic
advance (GA). Hence, both heritability and genelic
advance were determined o get aclear picture of the sco pe
of improvement in various characters (through selection,
Very high heritability estimate values were obsenved for
the characters. The penetic advance in e present study
ranged from 9.85 10 92.93 % of mean (genetic gain). Thus
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us sclection intensity (ST) which would be 92.93%higherto
(he mean. High hentability values accumpunlmd with high
genelic gain were observed for number of Mmit s/plant, fruil
yicld/plant, fruil WEE;;'L tl"lruﬂ llic':Eélr‘c 1$;$ﬂ{??ﬂlﬂ?gl!1
mber of sceds/nul an il
gj,‘fm?tl, This indicates additive type of genc action,
Simple sclection, therefore, could be cffective for the
improvement of (hese traits. Hngh heritability estimales
along with low genetic gain in rcspect of days to first
harvest, days to appearance of first malec and fcmale I'Iu'ln'cr
were probably due to non-additive type of gene action,
Thus, dircct selection for these c:lmlJ;dLg;rs ';‘?11 be less
tive (Pancs and Sukhatme, 1957). The present
?'g?l?ngs ,E,?m regards to genetic varability are in
agreement with those of Abusaleha and Dutla (1990a) in
cucumber and of Narayana ef al. (1996) inbottle gourd. It is
clear from data of Table-2 that the characters like numberof
fruits/plant, fruit yield/plant, mature fruit length and
numhfr of sceds/fruit possessing high estimates of GCV,
heritability and genetic gain and thus could be used for
effectively selection. Johnson ef al. (1955) suggested that
characters with high heritability coupled with high genetic
gainwould respond to selection better than those with high
heritability and low genetic gain. The high variability and
lieritability along with high genetic advance as percentage
of mean expressed by the above mentioned traits indicate
that the genotypes could be tested in mulli-location trials
and selected as donors for these characters or can be used as
parents in hybridization programme.

In general, the magnitude of genotypic correlation
coefTicient were slightly higher than their corresponding
phenotypic correlation coefficient for the important
characters (Table-3) indicating, there by, a strong inherent
association between the traits under study. The results are
in agreement with the findings of Dahiya et al, (2000) in
round melon afid Abusaleha and Duita (L990b) in ndge
gourd. Yield is a dependent character and is highly
i scaion i iy e ern
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Table 1: Flowering and fruit yield characters in bottle gourd germplasm under arid agro-climate

Genotype | Daysin Das o first | MNode Davsta Frait | Frmt Fruit weight | Kumberof | Fracvicki | Ving
| first mate | Fermale mmmber Grsi hanvest | lengih diameicr kg) Cruits/plant | Jplam lengih
TNawver Nawer b first (DAS) (cm) fem) kg ]
{DAS) (DAS) fruit sci
AHLS 11 41,346 51,3% i5.40 657 3710 T35 R .53 195 kAL
[AHLE 12 | dA.45 49.43 .40 3,50 | 51,73 £.71 1.4 313 159 3.4
AHIG 13 | 4743 53,30 1930 6653 1206 733 1.22 136 174 31 |
AHLS 14| 3846 [ENE IL76 62.36 %2 6,06 04 B T 3.12
AHLE 15 | 3463 43,40 1536 61.76 FIFE] 514 0.51 131 L8 ENT
AHLS 16| 45.56 SU36 1850 61 36 T 735 LUS 2.11 2.3l 216
CANLE 17| 4530 §1.33 1936 A3.20 3L1A [ .72 a0 T
AHLS 1B | 4460 5286 13.251__ 65,33 31.3n 342 041 1Rl 117 313
AHLS 19| 47.24 51,41 1833 65,00 30,50 [ET] [EH 194 180 1K3
AHLS 20| 41490 5230 1976 62,80 39,13 573 0,36 {233 1.60 I
AHLS 21 | 4373 51.26 20,39 7103 5135 5.77 0.73 | 4,17 117 153
| AHLS 22 4926 5313 18.43 53,50 14,80 | T.0% 0.51 6.56 1.34 164
CANLS 21 | 5N.26 54.33 1636 TRE] 15.90 TaT 1,45 6,25 1.83 3,15
AHLS 24 | 3865 4H.30 16,13 6256 21.T0 747 .40 h.44 2.59 154
AMLE 25 | 4460 5176 1850 6533 3L43 571 nH9 124 101 ¥l
AHLS 26| 4530 5216 2153 64 60 0 7K 0,72 1.06 .94 FRE
CAHLS 27 | 47.40 53,40 20.76 7040 113 3T 042 194 124 FE]
AHLS 2R | 3416 55 16 .36 76 1316 A n.57 241 138 141
AHLS 4500 49.43 18,40 65,30 AERA 571 n75 556 4.22 315
Long=1
AHLS 18,70 4T.06 16,50 G146 1500 [T 0.56 154 4.27 243
Round-1
D 5% 072 [ m 5 1,23 1.50 0.12 13,08 014 0.2 0.7
Table 2: Genetic variability component for vanious characters in bottle gourd
Clanclers Mean v GCV PCV W Genelic GA 4 [
Range (] (] ) {broad sense’ | Advance pencentage of |
{CiA) mean |
Mirimam Maximum 15 %S}
'DFME 1846 50.26 .52 098 740 EET [T EE] [ 1539 |
DFFF FECE] 35.26 31.21 1.19 5.2 5.a7 [LEE 557 10KT
MFF 1540 11,76 1191 373 9,32 (945 97,21 1.5k 193
DFH A1d6 TL17 | 6547 .13 182 1R7 GR.19 643 GRS
FL 15.00 3143 13714 281 19,81 1986 975 13,79 6135
ED 513 10.71 | 681 1.99 20.01 2004 AT 180 4114
EW 0401 1.234 0712 [ET] 34,69 1483 [T n51 TL17
| NFE 1.495 T.54 151 239 4513 15.15 9] 151 92,93
FYF LIM 1370 150 539 17.7% R [FET] Ty 7755
VL 2.45 3,31 FT 373 11,36 JIEXT 54,97 054 18,40
LL 1435 1581 FITET] 071 15,14 1515 90,95 630 3,19
Lw 12,74 ENTT] 1166 1,44 16,74 146,79 99,47 745 3457
3 20,13 TT5.69 46142 A7 2967 68 99.%7 TR0 61,12
FiL 5.44 1918 1315 0.56 13,13 1314 99.95 6.16 4764
MFL 2614 ¥1.04 5448 2.7y 113 3R .73 1614 646.34
N&F HIKT 31967 2362 246 35.1% 3513 W, 76 117 45 T2.11
SL 1396 1,743 LGl 3.24 1.7 Hul 937 015 1534
5 1.606 0917 0.7 6.26 071 1036 %761 013 1874
(ST 1435 3347 18.13 1.01 1566 15.67 99,46 584 1224
Table 3: Genotypic and phenotypic correlation coefficient in bottle gourd _
Chamciers DFFF NFF DFH FL FD Fiv [ vEP FYe [ VL
DA G 07a7 0,100 0. 586 [ITIE 0144 0,043 0,230 0,187 0217 1
P 0,730 0087 (.38 U354 £.150 0,142 0,230 4, 146 0207 I
| DFTF G — TTTE 0,738 EITRLE] -, 101 Q105G £.277 134G 0D |
i P e 07200 0037 1,100 0057 2 1383 N.035 |
HEE 6 = 0,130 0447 460 TE L] T 0246 LT j
P 10.144 452" L0.451* 0.183 ) 474* {1240 0155
OFEH G p AR 208 TN il FONFE FlT
P 029 - 709 0. 1% 0011 .122 0,103 I
FL G = 03267 0647 1 563 [NTER] 0210
P e 1267 1625 £ 5624 0,038 0199
FD K] | - 0.166 0390 0.403 0383
. P i  |nas f3R9 0,402 FIEYE]
TFW G — 0437 0.306 0173
| P 04354 0311 1.165
MFF G = GYTT) 245
P 0 GH2" £.23%
373 G — DY
P 0050
Vi G =
L 14

* ** Significant at 5% and 1% level, respectively.
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