Determining relationships between different growth and yield traits in bottle guord
[lagenaria siceraria (mol.) standl.] with path coefficient analysis over seasons under salt
affected soil

Abstract

The objective of this study was to determine the relationships among fruit yield per plant (Kg),
growth and economic traits using twenty three genotypes [27 F; hybrids and 12 Parents (9 lines and 3
testers)] of bottle gourd during two seasons (Y; and Y,) and pooled analysis worked out. The observations
were measured on growth and yield attributing traits. The present investigation revealed that the fruit
yield per plant had exhibited significant and positive phenotypic correlation with length of pedicel of
male flower, length of pedicel of female flower, primary branches per plant, vine length, number of node
per vine, internodal length, picking duration, peduncle length, fruit length, average fruit circumference,
average fruit weight, number of fruit per plant, fruit yield per plant, total soluble solids, reducing sugars,
non- reducing sugar, total sugars and dry matter and negative significant association with days to first
male flower anthesis, days to first female flower anthesis, node number to first male flower appearance,
node number to first female flower appearance and days to first harvest at phenotypic level during two
seasons and over seasons (pooled). Analysis of path coefficient revealed that highest positive direct effect
on fruit yield per plant was exerted by number of fruit per plant followed by average fruit weight at
phenotypic level. Whereas, higher negative direct effects exerted by days to first fruit harvest. The soil
type of experimental site was sandy loam with average fertility level and pH in the range of 7.5-8.5.
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Inroduction

Bottle gourd [Lagenaria siceraria (Mol.) Standl.] is one of the popular cucurbit vegetable crop
with 2n = 2x = 22. It is an important cultivated annual cucurbitaceous crop grown throughout the country.
Being warm season vegetable crop it thrives well in warm and humid climate but at present it's off season
cultivation has progressively stretched throughout the year in northern Indian plains. It is mainly grown
for its fruits for culinary purposes and seeds which are good source of oil and protein. This delicious
vegetable is also known by other names such as bottle squash, calabash gourd, white flowered gourd,
doodhi and lowki. It is highly cross pollinated crop due to its monoecious and andromonoecious nature.
Bottle gourd is the largest produced cucurbitaceous vegetables in the world preferred in both urban and
rural population. In India, the total area covered under bottle gourd is 0.117 million ha with production of
2.18 million tonnes and its productivity is 18.6 tonnes per ha. (Anonymous, 2018).

Materials and methods

The present research work was conducted during Zaid seasons of 2019-20 (Y,) and 2020-21 (Y»)
to study heterosis over better-parent and standard variety using line x tester mating design at the Main
Experiment Station (MES) of the Department of Vegetable Science, Acharya Narendra Deva University
of Agriculture and Technology, Narendra Nagar, Kumarganj, Ayodhya (U.P.) India. The soil of this farm
have more than 8 pH and alkaline in nature. The observations were recorded on twenty five characters.

The experimental materials for the present investigation comprised of nine promising and diverse
inbred lines/varieties with three testers of bottle gourd selected on the basis of genetic variability from the
germplasm stock maintained in the Department of Vegetable Science, Acharya Narendra Deva University
of Agriculture and Technology, Kumarganj, Ayodhya (U.P.) India. The selected parental lines i.e.;
NDBG-28 (L), NDBG-13 (L,), NDBG-15 (L3), Narendra Pooja (L,), NDBG-104 (Ls), NDBG-Sel-1 (L),
Narendra Kamna (L;), NDBG-21(Lg), NDBG-22 (Ly) were crossed with three testers viz. Pusa Naveen
(T,), Narendra Prabha (T,), Narendra Rashmi (T5) to get 27 F; seed. Parental lines (9 lines and 3 testers)
were also selfed/sibbed to get the true to type seeds. The present experiments were conducted in RBD



with three replications to appraise the performance of 27 F; hybrids and their 12 parents (9 lines and 3
testers) for the study of heterobeltiosis and standard heterosis for twenty three fruit yield and quality
attributing traits. The crop was sown in rows spaced at 3 meters apart with a plant to plant spacing of 0.50
meter. Sowing was done on 20 March, 2019-20 and 19 March, 2020-21. All the recommended agronomic
package of practices and protection measures were followed to raise good crops. Observations were
recorded on days to first male flower anthesis, days to first female flower anthesis, node number to first
male flower appearance, node number to first female flower appearance, length of pedicel of male flower
(cm), length of pedicel of female flower (cm), days to first harvest, primary branches per plant, vine
length (m), number of node per vine, internodal length (cm), picking duration, peduncle length (cm), fruit
length (cm), average fruit circumference (cm), average fruit weight (kg), number of fruit per plant, fruit
yield per plant (kg), total soluble solids (%), reducing sugars (%), non- reducing sugar (%), total sugars
(%) and dry matter (g/100g). The data were subjected to analysis of variance for randomized block design
as suggested by Panse and Sukhatme (1967).

Statistical Analysis

Phenotypic and genotypic correlation coefficients were worked out to study the relationship of
various pairs of characters as suggested by Al-Jibouri et al. (1958). Path coefficient is a standardized
partial regression coefficient. It permits the partitioning of coefficients of correlation into direct and
indirect effects. The path coefficient analysis of component traits of marketable green fruit yield per plant
was carried out by following Dewey and Lu (1959).

Results and Discussion
Correlation coefficients

Correlation studies provide information that selection for one character will result in progress for
all positively correlated characters. Many of the characters are correlated, because of natural association,
positive or negative with other characters. As more variables are considered in correlation tables, their
indirect correlation becomes more complex. The phenotypic and genotypic correlation coefficient
computed among the twenty three characters under study had been presented in Table 1 and 2.

Fruit yield per plant had exhibited significant and positive phenotypic correlation with number of
fruits per plant, average fruit weight, vine length, number of primary branches per plant, circumference of
fruit and negative significant association with days to first male flower anthesis, days to first female
flower anthesis, days to first fruit harvest and node number to first male flower appearance at phenotypic
level during two seasons and also over seasons (pooled) which are desirable except hode number to first
male flower appearance during Y, and Y, Many earlier researchers had also reported positive and
significant correlation of most of the above traits with fruit yield per plant namely, (Ghuge et al. 2016,
Gautam et al. 2017, Malviya et al. 2017, Niva et al. 2018, Quamruzzaman and Ahmad 2020, and Geeta et
al. 2021) thereby, they also supported present findings.

Looked at these associations from findings of present research it appears that for improvement of
bottle gourd, number of fruits per plant, average fruit weight, vine length, fruit circumferences, primary
branches per plant, days to first male flower anthesis, days to first female flower anthesis, days to first
fruit harvest, inter nodal length and node number to first male flower appearance need to be given more
consideration. A positive association of days to first male flower anthesis, days to first female flower
anthesis and node number to first male flower appearance with days to first fruit harvest suggests that
early flowering and flower appearance at lower node would be appropriate selection criteria to get early
yield. The presence of positive correlation of number of fruits per plant with vine length and primary
branches per plant revealed that longer vine length can be selected for harvesting more marketable fruits.
Path coefficient analysis

It helps to find out the direct and indirect effects of yield attributes that which is one of great
importance to select the superior genotypes. The estimates of correlation coefficients indicate only the
inter-relationship of the character but, do not furnish information on the cause and effect relationships.
Wright (1921) has devised the analysis of path coefficient to provide effective means of finding out direct



and indirect causes of association which permits the critical examination of specific forces acting to
produce a given correlation and measures the relative importance of each causal factor. Dewey and Lu
(1959) were the first to demonstrate the utility of path coefficient analysis in breeding programme using
crested wheat grass progenies. Due to the mutual association, the development of dependent variable is
determined by the degree of direct effect of independent variables and direct effects exerted via other
characters, arising inevitably as an integral part of the growth pattern. Under such complex situations, the
total correlation is insufficient to explain the real association for an effective and fruitful manipulation of
the characters. The path coefficient analysis was carried out from phenotypic and genotypic correlation
coefficients to resolve direct and indirect effect of different characters on fruit yield. The direct and
indirect effect of different characters on fruit yield at phenotypic level is presented in tables 1, 2 and 3.
Analysis of path coefficient revealed that the highest positive direct effect on fruit yield per plant was
exerted by number of fruit per plant followed by average fruit weight at phenotypic level. Whereas,
negative direct effect by days to first fruit harvest. At phenotypic level, number of primary branches per
plant via number of fruits per plant exhibited positive association with fruit yield per plant. However, this
association was affected by negative indirect effects via average fruit weight. Equatorial circumference of
fruit had positive association with fruit yield per plant which, was mainly due to indirect positive effect
via number of fruits per plant. Polar circumference of fruit via number of fruits per plant exhibited
positive association with fruit yield per plant. Flesh thickness via number of fruits per plant exhibited
positive association with fruit yield per plant. Vine length via number of fruits per plant and average fruit
weight exhibited positive association with fruit yield per plant. Average fruit weight had substantial
positive direct effect on fruit yield per plant at phenotypic level which was major component of the
significant positive association. Days to first male flower anthesis had significant negative association
with fruit yield per plant. Break up this association revealed that the indirect effects via number of fruits
per plant was mainly responsible for this association. Days to first female flower via number of fruits per
plant had significant negative association with fruit yield per plant. Node number to first male flower
appearance had significant negative association with fruit yield per plant, which was mainly due to
indirect effect of number of fruits per plant. Days to first fruit harvest exhibited negative significant
correlation with fruit yield per plant. Break up of this negative correlation revealed that the negative
indirect effect via number of fruits per plant was mainly responsible for this association. Internodal length
via indirect effect of number of fruits per plant had negative significant association with fruit yield per
plant at phenotypic level. Positive direct effect of various traits on fruit yield has also been reported by
earlier workers viz., for average fruit weight (Ghuge et al. 2016, Gautam et al. 2017, Malviya et al. 2017,
Padmakshi 2017) for number of fruits per plant (Niva et al. 2018, Quamruzzaman and Ahmad 2020,
Quamruzzaman et al. 2020 and Geeta et al. 2021) which substantiate the present findings. The path
coefficient analysis revealed that direct and indirect effect obtained at genotypic level were markedly
different from those at phenotypic level which might be due to varying degree influence of environment
on various traits studied and theses were also observed in component variance analysis and correlation
studies during all three seasons and over environments. Finally the path coefficient analysis revealed that
focusing on number of fruits per plant and average fruit weight could improve total yield per plant in
bottle gourd.



Table 1: Estimates of correlation coefficient at phenotypic level for growth, yield traits in bottle gourd during Zaid, 2020 (Y,)

Traits 20 . _B3ZB88Z | 2L PoL o =) S [SZ &3 I T [ o ST 22 | =g T | 2 = O 2Z | =1
$3 | ¥8f58i38|22¢:83| $|=3| 3|®5|€e8| 3| E|25|85 €3 |°8| 2|€88| 8| S|E5|C:
8 | 2253z 63z (85|83 8|83 | | 8|38 &| 28| =328 &| g| 2| zgz| g| &| €| %
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24 | g=2PRTS Pz | 2T | 37 g s 5 > < [ T | S c =X 4 c 3 - - =
25 |22 g |22 123 |8 nd 3 = 3 s a 2|87 = ® & =4 = i S
“8 |2 s| s |3g|%| | | | 8 S| 2| %4 51 & 2| & & | =
B 2 5| 2| o & 7 B g £ g §F| Z E
Days to first male flower 1.00 | 0.98* | -0.09 | 0.059 -
- * - 0.333 | 0.997 - 0.272 0.246 -
anthesis 0,098 S 201 0.053 0.127 | 0.065 | (oo | wx 0.358 s | 0123 | 0125 | 0.063 | ;.- | 0082 | -0.16 | 0.12 | 0.2
Days to first female flower -0.06 | 0.092 -
- 0.217 | 0.995 - 0.294 0.241 - -
0108 | = 22| 0.069 0152 | 0.073 | 101 | e | 0283 | T | 0080 | 0173 | 0.083 | s | ggp | 013 | 010 | 00
Node number to first male 1.00 - - -
0.911 | 0.272 - - - - 3 - - 0.231 | 0.279 - - . . .
flower appearance o | e | 030 | 9055 | 0002 0073 | 0014 | 0122 | 0030 | 0073 | * | *= | 0035 | 0077 | 0043 | 0118 | 0237 ) 035 | 0.42
Node number to first - - - -
0.207 - - 0.399 | 0.277 - N .
female flower appearance 1.000 * 0.115 | 0.166 | 0.150 0010 | 0.111 0.316 0.093 0.:125 - . 0.163 0.053 0.019 | 0.067 0.19 0.21% 0.37
Length of pedicel of - - - - -

. 0.313 - - - - - 0.357 0.218 | 0.278 - . .
staminate flower 1000 | "% | 100 | 081 0270 | 041 | 0155 | 0086 | g1gg | 0297 | % | 0017 | 0200 | T x| o160 | 083* | 050
Length of pedicel of - -

A 0.259 - - 0.328 | 0.210 - - - .
pistillate flower (cm) 1.000 o 0.104 0.037 | 0.016 0053 | 0,017 O.EES 0.178 o - 0.037 0071 | 009 | 0.169 O.iO -0.13
Days to first harvest ) 0211 - 0193 ) )

1.000 | 0.023 0.082 | 0.099 0073 - 0.336 - 0.165 | 0.133 | 0.025 0.005 0.031 0.112 0.02 0.04
Primary branches per plant ) - ) - - - - -
1.000 O8] ooms | 0062 | O3 [ozag | 021 | o | 0187 | 02T 10016 | 0220 | 0383 | 04T | 0%°
Vine length (m) - - - - -
0.251 - 0.375 0.521 0.289 | 0.515 - 0.54* | 0.36*
ok 0-&}7 0099 | ** 0-308 *x 0-333 o o 0-357 0335 0.110 * *
Number of node per vine - R B _
0.597 - 0.255 - 0.648 | 0.263 0.38* | 0.27*
1.000 | 23 0.3:15 0132 | gogs | wx | oa1p | o | 0282 | 0.249 | 0296 | T "
Internodal length(cm) } } - 0.245 - -
1.000 009 | 0172 0.142 0.197 0.159 o 0.3*52 0.144 | 0.089 0.196 -0.14 | -0.07
Harvest duration ) 0386 ) ) - )
1.000 0144 o~ 0101 | 0161 O.i?O 0.067 | 0.003 | 0.087 0.006 0.06 0.11
Peduncle length(cm) - _
0.320 - 0.342 - - . N
1.000 o.f84 o | 0162 | »e | 0160 | ooy 0.184 0014 | 023 | 021
Fruits length (cm) - - - - 0.895 | 0.835 - ~ | 0.34*
1000 | o560 | 0669 | 0768 | 0.768 | ** | = | oa3s | 010" | T«




*k

*k

*xk

*%

Average fruit

_ - - *
circumference (cm) 1.000 0.050 O'EES Offg 0.409 | 0.455 | 0.445 O'iz 0.20*
N *x *x *x
Average fruit weight (kg) ) ) ) ) - -
* *
N\ 0.116 | 0.067 | 0.162 | 0.095 O.i6 0'24
Total soluble solids (%) 0.443 - - )
1.000 ) 0.589 | 0.747 0.19* | -0.01
** *% *% 0106
Reducing sugar (%) - - 0.20*
1.000 | 0.940 | 0.994 | 0.077 . 0.11
*% *%
Non-reducing sugar (%) 1.211 - ]
1.000 x 0.163 0.15 | 0.04
Total sugars (%) -
1.000 | 0.192 | -0.08 | 0.12
*
Dry matter 1.000 | 0.05 0.15
Number of fruits per plant 1.00 0.85*

Fruit yield/plant (kg)

*, ** Significant at 5 percent and 1 percent probability levels, respectively.




Table 2: Estimates of correlation coefficient at phenotypic level for growth, yield traits in bottle gourd during Zaid, 2021 (Y>)
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g2 |22 | =22 |2g|g28| 2| 2| =/| 8 s| 8| 2 |38| 5| s| &§| 8| 2 =| =
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Days to first male flower -

- 0.863 - - 0.764 0.272 | 0.257 - | 0.245 - - - - - | 0.388 | 0.303
anthesis 1.000 *x | 0123 | 0.150 | 0314 | 0.076 +s | 0.160 - o | 0005 | o0 wr | 0043 | 0112 | gyeg | 0098 | 0041 | ot o er | 6070 o o
Days to first female flower - - - -

0.891 | 0.237 | 0.318 | 0.255 - - 0.234 - - - 0.365 | 0.187
1000 | 0.233 | 0214 | 0301 | 0037 | " o 2 o | 0036 | 0140 | * | 0125 | 0080 | 0272 | 0.112 | 0.069 | 4y [ 0025 | o) | ik "
Node number to first male 0256 | 0.280 - . . . ) A | . . B B _ _
flower appearance 1.000 o . 0.066 0.&29 0079 | 0094 | 0.075 0.024 0081 | 0136 0.005 0,053 0.127 0064 | 0.104 0.100 0.197 O.i34 Oilz 0.124
Node number to first ) ) 0277 | 0.246 - ) ) ) - ) )
female flower appearance 1.000 | 0.078 | 0.016 0163 0.144 0.006 . = O.Efl 0.042 | 0.022 0068 | 0111 | 0.023 0.109 O.iOZ 0.059 | 0.034 0.008 | 0.119
Length of pedicel of - ) ) - ) } ) ) 0.408 ) ) 0.245 ) ) - -
staminate flower 1.000 | 0163 | 0.252 | 65 | 0159 | 9220 | goa2 | 0.062 | %999 | 0179 | 0.020 | ** | 0035 | 0422 | ** | 0125 | 0.134 | 0266 | 0376
Length of pedicel of ) ) - 0.346 ) ) - )
pistillate flower (cm) 1.000 | 0.003 | 0.066 | 0.060 | 0.069 0005 | 0.040 0.007 0.351 0.144 ox 0.171 | 0.038 0.024 0.006 0.049 0.3*57 0.082
Days to first harvest - -
0.211 | 0.323 | 0.259 - - - - 0.366 | 0.200
1.000 | (o o | 0035 o.£96 0.150 | 010 | 0082 0.332 0.140 | 0.090 | ;oo | 0.080 | ooc | w "
Primary branches per plant ) - - - -
1000 | 0547 | 0.368 0.071 | 9281 | 0201 | 9297 | 0422 | 0.008 | 9280 | 0209 | 0258 | 0368 | 0476 | 0179
0075 * *%x * *%
Vine length (m) - - -
0.235 - 0.237 0.208 | 0.459 0.448 - 0.528 | 0.237
1.000 | % 0.556 0120 | = | 0054 | 0140 o.:tfs " o 0.314 o | 0144 | wx "
Number of node per vine - - - -
1000 | %688 | 0232 | 0087 | o | 0230 | g2e1 | 0225 | 0209 | 547 | 0234 | 515 | 0316 | 165
* 0016 *%x *% *
Internodal length(cm) ) ) ) - ) ) ) )
1000 | 4079 | 0.065 | 0.057 | 0107 | 0111 | 0016 | 0182 1 0.085 | 147 | 5102 | 0.131 | 0.046
Harvest duration - - - - - -
1000 1 0083 | 0.084 | 0.031 | “9%° | 0118 | %97 | 02 | 0060 | gogg | 0011 | 0116
Peduncle length(cm) - 0.188 - - 0.187 -
1.000 0.167 - 0133 0.108 | 0.133 0114 - 0028 0.166 | 0.103
Fruits length (cm) R B B _
1.000 0379 0.018 0073 | 0.106 0.125 0.105 0.013 | 0.060 | 0.127




*k

Average fruit

circumference (cm) 1.000 | (;71 0.145 0'192 0 1'57 o.iog 0.208 0'106 0.146
* N *
Average fruit weight (kg) - 0.265 - -
1.000 | 0.032 | 0.265 e 0.305 | 0.180 | 0.703 | 0.019
*% *x *x
Total soluble solids (%) -
1.000 0'338 0.264 0'3,?6 0.109 | 0.054 | 0.079
*%
Reducing sugar (%) -
1.000 | 0.820 | 9849 | 0058 | 9230 | 0.046
*%
Non-reducing sugar (%) - ] B
1.000 0.1*12 0124 O.i14 0.027
Total sugars (%) 1000 | 0.034 | %23 | 0.084
. . ox .
Dry matter 1.000 | 0.008 0.357
Number of fruits per plant 1.000 0.645

Fruit yield/plant (kg)

*, ** Sjignificant at 5 percent and 1 percent probability levels, respectively.




Table 3: Estimates of correlation coefficient at phenotypic level for growth, yield traits in bottle gourd during Zaid, 2020-21 (pooled)

Traits =20 IR P33 Z BT =2 2T Fhar O 323 <T[=sZ2 = T 913 = <> |4 Y] 4 = U [ SZ [ =1
e2 |3ggsEisg|53iez| 2|23| F|?5|e8| 3| E|E,|85|€5|%8| B|gz| 8| <|85|é:
Sz |25 f=2s fos |25 |23 5| 83 3 g |23 2 3 = | 38 & g g | =3 @ 3 g <,
8|28 E25¢Ez5 |82 |%2| =2|3*5| &8| o|88| | =| F|gS| S| 2| &|Ez| §| F| o B
=3 |2 P2g PEg | =2g | a7 3 S e > = S @ = | S¢< 2 =3 @ g 2 = o =
25 |22 g |22 123 |8 nd 3 = 3 s a 2|87 = ® & =4 = i S
3|8 s| s|&g|%g| 5| g| 2| = S| 2| B4 31 & 2| &| | =

° 2| | 2| a| 2 E e 3 g &| & B

Days to first male flower -

- 0.888 - - 0.163 | 0.810 0.227 | 0.202 - - 0.230 - - - - 0.282 | 0.207
anthesis 1000 | "™ | 0075 | 0.068 | 0114 | e | 01220 o | e | 0006 | 0.082 | *+ | 0081 | M9 | goe2 | 0076 | 0036 | gg1g | 0008 | gogs | x| a
Days to first female flower - -

- - 0.916 | 0.180 | 0.268 | 0.209 - - 0.232 - - - 0.272 | 0.137
1000 | 4195 | 0099 | 0177 | 0098 | T « oo | w0032 | 0062 | ** | 006 | 0071 | 0145 1 00721 0059 | 575 | 0044 1 5593 | «
Node number to first male 0497 | 0243 ) ) ) ) ) ) ) ) ) - - -
flower appearance 1.000 o - 0.024 0091 | 0032 | 0.018 | 0.074 | 0.034 | 0.090 | 0072 0.009 | 0.056 | 0.130 0076 | 0.047 0.066 | 0.004 O.ffl 0.335 O.i73
Node number to first ) 0.148 0.147 - ) ) ) ) -
female flower appearance 1.000 | 0.098 | 0.038 0.043 - 0.074 - 0.049 0.3:16 0.077 | 0.004 | 0.076 | 0.000 0014 0.058 0115 0.055 0107 | 0.050 0.151
Length of pedicel of - - - - - -
A 0.166 - - - - - 0.353 - 0.214 -
staminate flower 1.000 - 0.152 0.087 0.156 0.334 0029 | 0.102 0.061 0096 | 0.077 - 0.056 0.153 - 0.018 0.128 O.ilG 0332
Length of pedicel of ) ) ) - 0243 | 0179 ) ) - )
pistillate flower (cm) 1.000 | 0.093 | 0.090 | 0.080 | 0.069 0017 | 0028 | 0.003 0.339 0.125 o e 0.089 0,046 0.030 0.091 0.3:13 0074
Days to first harvest 0.152 | 0.240 | 0.181 - - 0.149 - - - - 0.246
1.000 * *x ** | 0.031 | 0.078 * 0044 | 0093 | 9194 | 0076 | 00411 gy | 0093 | gggy | s | 0121
Primary branches per plant - - - -
1.000 0'*5*28 0'3*9 0 . 0.083 0'*2*7 91 0.205 0'333 0.251 | 0.091 0'*2*5 2| 0213 | 0.012 | 0357 O'ff / 0'*2*10
0069 k% * %k * %k k¥
Vine length (m) - - -
0.231 - 0.273 0.220 0.181 | 0435 - 0.505 | 0.277
1.000 | 53 0.2?1 0043 | w | 0014 | T O-ff?’ o s 0.339 0.072 | o 11a | o
Number of node per vine - - R _
0.624 - 0.209 0.276 | 0.200 - 0.317 | 0.193
1.000 | )¢ 0.338 0.002 | (1o | w 0.333 . o 0.333 0.046 0.333 2 o
Internodal length(cm) . . | . 0.142 R ] R N ]
1000 | 5447 | 0.103 | 0.016 | 0008 | = | 0069 | 02081 0.099 | gy | 0138 | 0138 | 57,
Harvest duration ) ) ) - ) ) 0135
1.000 0.100 0.025 0059 | 0076 0.331 0.086 0.001 0.094 0.039 0.062 .
Peduncle length(cm) _
0.201 - 0.134 - - 0.191 | 0.145
1.000 0.311 o | o116 | 0112 " 0117 | 0008 | o on | T x




Fruits length (cm)

. ; - N 0.202 | 0.161 - 0.184
1.000 0.339 O.£41 0121 O.*lfo e~ - 0.020 0.054 o
Average fruit - -
circumference (cm) 1.000 | 4 605 0.121 0'3*12 0.207 | (;69 0.233 O'Efl 0'137
: *x N *k
Average fruit weight (kg) - - - -
1.000 | 0.015 | 0.181 | 0.109 | 0.187 | 0.055 | 0.529 | 0.243
*% *x *xk *%k
Total soluble solids (%) 0.275 - )
1.000 e O.EES 0.076 0.047 | 0.058 | 0.069
Reducing sugar (%) - ) 0.224
1.000 0.5332 0.089 0.083 o 0.070
Non-reducing sugar (%) 0.262 - -
1.000 | ~5)° | 0.142 | 0.167 | 0.043
* *%
Total sugars (%) -
1.000 0.067 0.036 | 0.096
Dry matter 1.000 | 0.027 0.184
Number of fruits per plant 1.000 0.697

*%

Fruit yield/plant (kg)

*, ** Significant at 5 percent and 1 percent probability levels, respectively.




Table 4: Estimates of correlation coefficient at genotypic level for growth,

yield trai

ts in bottle gourd during Zaid, 2020 (Y,)

Traits =0 [ _. PSZ EazZ | BFC ha (SR =) <[ ZZ ] a5 T I3 ST (=2 [ T | 2 = O [z2Z2 =3
23|38 F88 138 |22 022| S |=3| 2|75 (28| I £|3,|23|%53|%8| B|gz| EBE| |35 %%
S5 |25 fz-f@= |25 | &5 5| 83 T g |23 2 3 = | 38 & g 8 | 53 @ 3 g <,
5S> |38 ¢f25835 |83 | s = | 7z 3 s | 3§ o @ g |22 2 = @ |3 S g o 2
22 | P2ZPET |22 |2% 3 8 5 > T = ) 7 | Sc =] = @ = 2 = = S
o~ a ! 3 @ o a2 @ I S = =3 3 =3 o =t =) > c S 7 = h=)
2. 3 = %28 = L= s S = =% = 53 3 o =4 Q @ @ - o g <. =) c >
53 |8 51 g |3g | g g = 2 g S = S |~ 5 8 = 3 S = =
= —=h - - = (=) D, = )
° | 5| = =f 8| 7 E S 3 g| &| E E
Days to first male flower -
- 0.981 - - 0.333 | 0.997 - 0.272 0.246 - -
anthesis 1000 | " | 003 | 0059 | goog | a wor | 0053 | 0052 | 0127 | 0.065 | (165 | e | 0258 | T | 0123 | 0125 | 0.083 | ooy | 0.082 | o | 0126 | 0.127
Days to first female flower -
- - 0.217 | 0.995 - 0.294 0.241 - - -
1000 | o oe7 | 0092 | o 1oe | x| 0069 | 0065 | 0152 | 0.073 | (150 | e | 0238 | T | 0080 | 0473 | 0.083 | ooy | g0 | 0134 | 0108 | 0102
Node number to first male - - -
0911 | 0.272 - - - - - - - - 0.231 | 0.279 - -
flower appearance 1000 | "™ | x| 0030 | 9095 | 0002 | 0020 | 0.073 | 0.014 | 0122 | 0030 [ 0073 | * | ** | 0035 | 0077 | %043 | 0118 | 0299 1 0.356 ) 0419
Node number to first 0.207 ) ) - - 0399 | 0277 ) - - -
female flower appearance 1.000 “x 0.115 | 0.166 | 0.150 | 0.135 0010 | 0.111 0.276 | 0.093 | 0.405 o~ e 0.163 0.053 0.019 | 0.067 | 0.297 | 0.216 | 0.277
N : *%x *%x N *% * *%
Length of pedicel of 0313 | - . . ° . - - " | 0357 " | 0218 | 0278 | - - y
staminate flower 1000 | "5 1 o100 | 0181 | 0476 | %270 | 0041 | 0155 | 0086 | g1eg | 0297 | x| 0017 | 0200 | T | o160 | 0635 | 0508
Length of pedicel of - -

N 0.259 - - 0.328 | 0.210 - - - -
pistillate flower (cm) 1.000 - 0.104 | 0.018 | 0.037 | 0.016 0053 | 0.017 OEES 0.178 - - 0.037 0071 | 009 | 0.169 0336 0.137
Days to first harvest ) ) 0211 - 0.193 ) )

1.000 | 0.023 0.033 0.082 | 0.099 0073 - 0.336 - 0.165 | 0.133 | 0.025 0,005 0.031 0112 0.028 | 0.048
Primary branches per plant ) - _ - R R
1.000 0.541 | 0.444 0,062 0.301 0.749 0.575 0.187 | 0.297 0216 | 0229 | 0.383 0.410 | 0.263
**k **k 0.053 *% x *% O. 120 * ** - - . ** **
Vine length (m) - - - - -
0.251 - 0.375 0.521 0.289 | 0.515 - 0.544 | 0.359
L1000 | T | OBL7 | ggg | e | 0208 | T | 0293 | T x| 0357 | 0305 | 1y | i 2
Number of node per vine - R B _
0.597 - 0.255 - 0.648 | 0.263 0.387 | 0.276
1000 | 7T | 0245 1 0032 | g oge | ae | gqpp | xe o | 0282 | 0.249 | 0296 | T, .
Internodal length(cm) _ _ - 0.245 R R ] ]
1.000 009 | 0172 0.142 O.£97 0.159 o 0.3*52 0.144 | 0.089 0.196 0147 | 0078
Harvest duration ) 0386 ) ) - )
1.000 0144 o~ 0101 | 0161 0.5(330 0.067 | 0.003 | 0.087 0.006 0.067 | 0.118
Peduncle length(cm) - _
0.320 - 0.342 - - 0.230 | 0.214
1.000 o.f84 | o162 | wx | 0160 | 1o, 0.184 00w | * <
Fruits length (cm) 1.000 - - - - 0.895 | 0.835 - 0.199 | 0.342




0.560 | 0.669 | 0.768 | 0.768 | ** ** 10133 | * *
*% *% *% *%
Average fruit - - -
circumference (cm) 1.000 0 650 O.EES Offg 0.409 | 0.455 | 0.445 0‘3’35 0&02
; *% *% *%
Average fruit weight (kg) ) } ) ) - -
1000 10132 | 4 116 | 0.067 | 0.162 | 0095 | 0265 | 054
Total soluble solids (%) - -
1000 | %% 1 osse | 0747 | oo [ O30 | oo
*% *% . .
Reducing sugar (%) - - 0.295
1.000 | 0.940 | 0.994 | 0.077 o~ 0.115
Non-reducing sugar (%) 1.211 - -
1.000 x 0.163 | 0.153 0.041
Total sugars (%) - )
1.000 0.192 0.085 0.120
Dry matter 1.000 | 0.058 | 0.149
Number of fruits per plant 1.000 0.853

*%

Fruit yield/plant (kg)

*, ** Significant at 5 percent and 1 percent probability levels, respectively.




Table 5: Estimates of correlation coefficient at genotypic level for growth, yield traits in bottle gourd during Zaid, 2021 (Y,)

Traits =0 [ PSS Z faz | GF por O3> NEEEREE T el =3 =2 [ 3o D[ 2 = OS2 [ =&
$3 | ¥8f58E28 |22 ¢F83| $|=3| 3|®5|€e8| 3| E|2,|85 /€3 |°8| 2|€88| 8| S |E5|C:
55 |52E52622 |33 |BS| 5|83 5| g€|g8| 2| 8| =38 &| 8| Z|=z| &| =2| 2| %
== | 28 P33 ES3 || LS = | To =1 R a e | S il = e |3 = 5 o =
22 @2 PRT P2T | 22 | 23 a = = S| 5 < @ | 32 = =2 2 < a3 - - =
25|34 Z 122|228 | 52 = 3 =) 3 g 3 a | 8% = R g S. = g 5
>3 |8 s| s|&g|%g| 2| g| 2| 8§ S| 2| %|a 31 & 2| &| 5| =

" 2] 8| =f a| & E 5 S | §| & @ E

Days to first male flower -

- 0.916 - - 0.870 0.275 | 0.251 - - 0.266 - 0.187 - 0.409 - - - 0.401 | 0.342
anthesis 1000 | "™ | 0130 | 0177 | 0374 | 0102 | T | 0188 | o | a | 0011 | 0140 | %+ | 0103 | * | o158 | ** | 9958 | 0047 | 0065 | 0.000 | w | e
Days to first female flower - - - -

0.999 | 0.274 | 0.358 | 0.275 - - 0.283 - 0.487 - - 0.388 | 0.245
1.000 0.353 0.310 O-ffﬁ 0.054 | 27 o > o | 0059 | 0asa | % | 0143 | 0089 o.fz4 e 0086 | o oa | 0020 | oo | T o
Node number to first male 0345 | 0343 - . . . . . . . . B B _ _
flower appearance 1.000 o o 0.064 0.314 0074 | 0101 | 0.070 0.042 0092 | 0153 0.039 0107 0.124 0086 | 0114 0.102 O.iOO 0.358 0.335 O.iZZ
Node number to first - ) 0315 | 0.295 - ) ) ) - )
female flower appearance 1.000 | 0.098 | 0.041 0.£99 0.142 0.029 — o 0.330 0.057 | 0.060 0022 | 0142 | 0177 0.163 0.%33 0.072 | 0.014 | 0.004 0.142
Length of pedicel of - - - - - - -
. 0.251 - - - - 0.452 - 0.268 - -
staminate flower 1.000 o~ 0.1}7 0.087 0.£84 0.357 0052 | 0.078 0.051 OfEO 0.086 o OffS 0.180 o~ 0132 | 0142 O.EEO 0.1?5
Length of pedicel of - -

A - - 0.259 | 0.409 | 0.487 - - -
pistillate flower (cm) 1000 | 0,049 | 0.096 | 0.100 | 008L | oy | 053 | 0034 | 0.300 | T o wr | 0088 | 07 [ 0010 | 0g0 | 0292 | 165
Days to first harvest - -

0.250 | 0.413 | 0.292 - 0.187 - 0.346 - - 0.431 | 0.261
1.000 | 2 iy o | 0003 | 0215 | % | gopa | 0080 | 0333 | TS| 0109 | o pa [ 0088 | g pe | i .
Primary branches per plant - - - -
0.561 | 0.396 - 0.291 0.633 0.369 | 0.293 0.271 0.491 | 0.206
1.000 *% *% 0.074 0.077 Fk Of’fl Fk Oifg *% *% 0337 *% 03*95 *% *
Vine length (m) - - -
0.260 - 0.263 0.270 0.676 | 0.531 0.473 - 0.559 | 0.256
1000 | “EL7 | 0562 | a0 | e | 0057 | TLT | 0483 | 0 e 0389 | T g | e -
Number of node per vine 0644 | . - | 0427 | . ., | 0682|0242 | O 0259 | .| 0342 | 0192
1000 | T 0239 | 041 | oo | T | 0294 | T “C 0260 | V52 | 0256 | o
*% N *% **k **k
Internodal length(cm) } } ) 0187 - ) ) ) )
1000 | 059 | 0.069 | 0.104 | * | 0130 | 0000 1 0228 1 0.099 | 161 | 5134 | 0.149 | 0.048
Harvest duration ) ) ) - ) )
1.000 0087 | 0099 | 0.036 0.019 OEEO 0.090 0013 0.056 0.019 0.015 | 0.110
Peduncle length(cm) - 0.406 - 0.322 - 0.203 -
1000 | go47 | x| ga3a | » | 0198 | 448 * 0.028 | 0166 | 0122




*k

Fruits length (cm)

0.556

- - ) 0.188 -
1.000 95 0015 | 0.165 0.191 * 0.159 0.049 | 0.097 | 0.129
Average fruit - - -
circumference (cm) 1.000 | 0.252 1£)f0 0.530 0.274 Of34 0.349 Offl 0.180
*%k *x *k
Average fruit weight (kg) - - -
1.000 | 0.018 | 0.345 | 9281 | 0328 | 0206 | 9719 0.068
*% *% *% N
Total soluble solids (%) -
1.000 0'1*18 0.691 0'1,96 0.052 | 0.174 | 0.179
*%
Reducing sugar (%) R
1.000 | 0920 | 9243 | 0076 | 9281 | 0.036
Non-reducing sugar (%) B ] _
1.000 0.137 0131 O.i18 0.031
Total sugars (%) 1.000 | 0.030 | %2* | 0.064
Dry matter 1.000 | 0.007 0.358
Number of fruits per plant 1.000 0.693

Fruit yield/plant (kg)

*, ** Significant at 5 percent and 1 percent probability levels, respectively.




Table 6: Estlmates of correlation coeff|C|ent at genotyplc level for growth, yield traits in bottle gourd during Zaid, 2020 21 (pooled)

Traits =0 . _E2ZE5Z2 %L 2% T3] £|5Z2(&z3] | 2 ST (22 z g1 922z 27T
22 |zgisf 3F|3ziis| $|55| F|F5|d8| f| £\3;|g5|%5 (%8| flgz| | < %% |e:
=8 | B2 22582 |35 | EB5 g8 | 85 T g | g a 3 S | 2& a g e | =7 @ 3 8 <.
=y ® 8 g25 g5 = 9o @ o g = a = 3% @ = T @ @ = a S 3 < = = @
== | = B33 g3 i Yy = g = =1 = =3 —_ Z |l 3= =4 = ~a 2 @ =1 =X
Z3 |o=P2c Pz |2z | 23 2 S 5 Il s 2 T | 3¢ = = g = 3 - = =
g5 |22 | g2[ag|gg|28| 2| 2| 3| 3B s & &|RB&| | 2| | 2| 3 g| §
3|2 s| s |&g|2%5| B| 2| 2| #§ s| 2| &2 s 8| 2 2| ¥ 5| 2

§ = 5| o] =of| B[ ° B " | 5 3 | F| B E
Days to first male flower - - - - - - - -
anthesis 1.000 | 9256 | 0181 | 0.196 | 0234 | 0183 | 0.951 | 0300 | 0.313 | 0413 | 0.146 | 57 | 04774 43¢ | 0287 | 50y | 0708 | 0154 1 4137 | g9 | 0101 | 0306 | 0.266
*%* *%* *%* *%* * *%* * *%x
Days to first female flower - - " | 0153 | 1.008 | 0.441 | 0.413 | 0.487 | 0135 | .. | 0526 | . . | 0223 | ... | 0811 - |o170 | ... | 0326 | 0.239
1000 | 0186 | 0478 | 0228 | "5 | Toe” | Ci | Ve | e | wo | 0465 | P20 | 0414 | DL 0885 | Pl [ 0075 | oo | LT | 02rs | I | B
Node number to first male - - - - - R R R
0.721 | 0.434 - - - | 0134 | 0.201 - -

flower appearance 1.000 | Of e | 0057 | 0164 | (o0 | 0187 | o5 0029 | 0212 | 0221 | oo | o | 0159 | ogr | 0018 | o Go | 0305 | 0523 | 0586

Node number to first - - - - N R R R N

female flower appearance 1000 | %277 | 0031 | 0132 | 0.030 | 02se | 02| 032 bosza | o | oasy | O3 | 0107 | oaos | O37% | 0589 | 0.440 | 0198 | 0322 | 0341

Length of pedicel of - - - - ) - - - - - ) - -

staminate flower 1000 | 3% | 0305 | 0.283 | 0:380 | 0329 | 0018 | ;. | 0.060 | 0332 | 0183 | 5 | 0192 | 0235 | OZ° | 0185 | o | 0821 | 0.669

Length of pedicel of - - R N

en! 0.153 - - 0.131 0.264 | 0.495 | 0599 | 0.205 - -

pistillate flower (cm) 1.000 - 0.111 0085 | 0.026 0.087 N 0.041 0.511 o o - - 0.}19 0113 | 0101 0.1535 0.330

Days to first harvest 0429 | 0416 | 0503 | 0.138 | . . | 0444 | - |o181 | ... | 079 - o201 | . .| 0323 | 0240

1.000 | oo | D0 | 9909 | BBl g 91 | P 49510368 | P17 | 0.070 201 0293 | e | UL
" 0.082 5 0.075 <
Primary branches per plant - - - R R
1.000 | 0670 | 0.779 | 0210 | 0.187 | 0460 | 5q5 | 0.764 | 447 | 0507 1 0489 | 397 | 5200 | 0675 | 0292 | 0-389
*% *% ** ** *%

Vine length (m) - -

0.468 - | 0279 0.383 0355 | 0385 | - | 0194 | - | 0667 | 0597

Number of node per vine - - - - -

1000 | 9812 | 0219 | 0399 | 147 | 0523 | o375 | 0704 | 0463 | 4ag 0043 | 0352 0535 | 0.333
*% * *% ** . **
Internodal length(cm) - - - - -
0.169 0.184 0.364 - -
1. 0.184 0.200 0.057 0.066 | 0.374 0.329 0.186
000 | 0.8 * - wox wox S 0a27 | 9990 | o0as | U0
Harvest duration 1.000 - - 0.177 - - 0.231 - 0.235 - 0.188 | 0.142
: 0077 | 0009 | ** | 0199 | 0439 | ** | 0043 | ** | 0270 | ** wox




*k

*xk

*k

Peduncle length(cm)

1.000 | 0.557 O.Ej.O 0.144 O'f,?G 0'3,?2 0.304 | 0.207 0 670 O'ffl Offg
*k * *x *x .
Fruits length (cm) - - - -
1.000 | 0.471 | 0.359 | 0.508 | 0.331 O'ffg Off3 0.071 0'333 O'f*lﬁ
*k *%k *x *%
Average fruit - - -
circumference (cm) 1.000 0‘(;20 O'Zfe 0'1,94 0-135 0-338 OffS 0331 Of,93
Average fruit weight (kg) - - -
0.134 - - 0.155
1.000 * 0077 | 0.003 0.388 * 0.1*55 O.ffl
Total soluble solids (%) R B
1000 | 9320 | 0383 | 0.167 | 0.004 | 185 | O.144
Reducing sugar (%) R _
- 0.382 | 0.308
1.000 0.3?7 0.3*71 0.110 o o
Non-reducing sugar (%) 0.245 - -
1.000 . 0.086 | 0.271 | 0.202
Total sugars (%) R ] N
1.000 0.339 0.067 0.398
Dry matter R
1.000 | (78 0.106
Number of fruits per plant 1.000 0.903
. *x

Fruit yield/plant (kg)

*, ** Significant at 5 percent and 1 percent probability levels, respectively.




Table 7: Estimates of direct and indirect effects of different growth and yield traits on fruit yield per plant of bottle gourd at genotypic level during

Zaid (Y,)
Traits SO . _E3ZE2Z %L poC SR T TSZ 55 T T TS 2> (=2 [ =3 T2 = O[22 =2
°2 |29 F2R 3R 52622 | £ |25 | 3|F5|E8| 3| E|2, |55 |€5 (8| &|gz| 8| 2|35 |¢:
Sz |25 fzs s |35 |5 5| 88 z g |23 2 3 z | 28 & 2 S | 53 @ 3 g <,
8|3 25 F=E = o @ o > | 2 2 = S8 & = I @ = a Sz S = = @
== | 2,832 22 | 22| =22 = g S g |32 2 = 2 la= = g 2 | =3 S 2 =3 =
232 |22 PR P28 |58 | 2% 4 2 > 5 S a T | 32s <, 2z 2 S 3 = =
23 | 5% ~ |2 |22 |32 z g 3 g £l & & |87 z a S 2| 2 = =y
@38 | & ) 8 |ag | %3 g 2 S & S Ey s | = g = = 3 S = =
® =2 =2 o S| & ? 3 > g 5 el g| 2 =
Days to first male flower - ~ o - - - A - R B R N
Days 10 oag0 | 0019 [ 0016 | oo 0023 | (o | 0046 | oo | os | 0288 | 0015 | (o] 0017 | 0014 | 0009 | oo | 0008 | o | c ] 0502 | 027
Days to first female flower - - - - - - - - - -
ogs | 0021 | 0032 | (oo 10022 | (o | 0167 | oue | (oo | 0316 | 0076 | oo [ 0018 | 0019 | 0004 | (oo [ 0004 | o | oo | 0002 | oo | 0487 | 0102
Node number to first male ) ) ) ) ) ) ) ; ) ) ) ) ) ) ) -
flower appearance 0.023 | 9005 | 0121 | 9970 | 0.021 | 0013 | 0.046 | 9010 | 0086 | 5080 | 0.055 | 0.019 | 0.020 | 0.005 | 0.005 | %2° | 0001 | 9902 | 0031 | 4095 | 0008 | 0.408 | O41°
Node number to first ) ) ) ) ) ) ) ) ) ) ) ) ) ) -
female flower appearance | 0.032 | 506 | 0042 | %202 | 0006 | 0.008 | 0033 | 0.020 | %925 | 0362 | 381 | 0059 | %994 | 0008 | 0.001 | 0143 | 0.001 | 0.003 | 0.070 | 0009 | 0000 | 0.006 | 0.277
Length of pedicel of ) ) ) ) ) ) ) ) ) ) ) ) -
staminate flower 0067 | o007 | 0042 | %920 | o061 | ogst | 0070 | 0012 | 0157 | 30 | 0067 | o51c | 0008 | 0.047 | oo, | 0457 | oo | 0003 | 0080 | o i | oo0a | 0700 | ©508
Length of pedicel of - - - - - - - - - - - -
pistillate flower (cm) 0018 | %09 | 9008 | 999 | 0015 | 0.202 | %% | 0014 | 0085 | 0070 | 0056 | 444 | 00021 0.053 | 0012 | 0413 10004 | (51 | goog | %90 | o002 | 0.366 | 0.137
Days to first harvest - - - - - - - - - -
oas7 | 0021 | 0083 | o 10025 | (00| 0168 | o ou | gasg | 0335 | 0120 | o ou | 0012 | 0009 | 0001 | o gue | 0003 | (oo | oo | 001 | (0o, | 0540 | 0.048
Primary branches per plant - - - - - - - - 0.263
003 | 0006 [ 0009 | 0029 | 0005 | (o | 0042 | o 7i | o arg | 0455 | 0096 | 0016 | 0018 | 0048 | 0030 | o so | 0003 | (oo | (o003 | o | o615 | 028
Vine length (m) - - - - - - - - - - - 0.359
0050 | 0007 | 0012 | (ool 0011 | o] 0069 | oo | oass | 0299 | 0728 | oo | 0007 | ool 0018 | s | 0005 | ool 0088 | oo | 0g0n | O
Number of node per vine - - - - - - - - - - 0.276
ooas | 0006 | 0.008 | 0.064 | 0016 | oo | 0049 | oo | 0amn | 1247 | oga0 | ogas | 0007 | 0008 | 0020 | (oo 0006 | (ol o) 0032 | oo | 029 | O
Internodal length(cm) - - - - - - - - - -
0002 | o oo | 0005 | 0.060 | 0003 | 0:009 | (o | 0010 | 0479 | 0739 | L 5o | 0oun | 000a | 004 | 0009 | 0131 | 0000 | 0004 | 0030 | (ol o
Harvest duration - - - - - - - - - - -
0025 | o ooa | 0011 | gosg | 0005 | 0011 | o oe | gap | 0421 | ga7a | 0076 | 0202 | (2o | 0013 | oo | 0029 | (oo | 0o0n | 0coa | 9907 | gogy | 0029 | 0118
Peduncle length(cm) - - - - - - - - - - 0.214
ooz | 0006 | 0009 | 0011 | ool o 10031 | o | oa0s | 0427 | 0089 | oo | 0063 | 0033 | 0019 | o ra [ 0003 | oo| oo | 0025 | oo | 0200 | 0%
Fruits length (cm) - - - - - - - - - - - - 0.342
0.019 | 0003 | 0005 | 9012 | 0021 | 0078 1 594 | 0049 1 5549 | 0067 | 135 | 0020 | 0.016 | 0.135 | 0.026 | 0.015 | 0.001 | 9003 | 0056 | 445 | 0001 | 0021 |~




oot (cm) 0034 | 0002 | 0013 | o oc | 0005 | o oo | 0005 | o oeo | g0 | 0490 | o241 | g7 | 0026 | 0075 | 0047 | 2o | 0008 | oo | gom | 0040 | g0 | 0478 | P57
Average fruit weight (kg) ) ) ) ) ) ) B B } } ) ) -
0.029 | 0006 | 0015 | 0.029 | 0.028 | 0.083 | 0.056 | 2061 | 0412 1 o337 | 0167 | 9004 | gogg | 0092 | gg1p | 1010 | 0000 | 0.006 | 0.084 1 44,0 | 0006 | g5y | 0541
Total soluble solids (%) 0074 | 0010 | 0.010 | o oae | 0021 | o oo | 0058 | oo | g7 | 0.783 | 0.000 | o ooa | 0.021 | 0022 | 0.049 | 0.019 | 0008 | o o | os0s | 0087 | 0.002 | 0218 | o0,
Reducing sugar (%) 0010 | 0:002 | 0.014 | 0083 | 0011 | oo | 0018 | o ou | o4sg | 0277 | 0.294 | 0.018 | 0020 | 0.026 | 0.015 | (240 | 0006 | oo | (o0 | 0116 | 0002 | 0.352 | 0.115
orvredueng S0 )1 0,009 | o5 | 0012 | 0047 | 0016 | 2% | gigo1 | 9038 | 0332 | 300 | 0125 | 0003 | 000 | 0025 | 0013 | 925 | 0gos | 0918 | 0298 | oo | 0004 | 0a7a | 004
Total sugars (%) 0012 | 0000 | 0.024 | 0.015 | 0.008 | (oo | 0.015 | o oo | o400 | 0207 | 0208 | 0.011 | 0.013 | 0.022 | 0.015 | (4o | 0.006 | oo | oo | 0423 | 0.001 | 0305 | 0.120
Dry matter 0016 | ;0o | 0082 | 0003 | 0.009 | 0.016 | oo [ 0.085 | 0121 | (o0, | 0473 | o oon | 0002 | 0.007 | 0016 | ©2%8 | 0000 | o001 | 0039 | 0:004 | 0.028 | 0.009 | 0.149
Number of fruits per plant 007p | 0008 | 0089 | 0.001 | 0.038 | 0.059 | 0.072 | oo | oo | 0393 | 0192 | 0.003 | 0.011 | oo | 0.018 | 2oe [ 0001 | oo | o oo | 0080 | 0.000 | 1.254 0.853

Fruit yield/plant (kg)

*, ** Significant at 5 percent and 1 percent probability levels, respectively.




Table 8: Estimates of direct and indirect effects of different growth and yield traits on fruit yield per plant of bottle gourd at genotypic level during
Zaid , 2021 (Y,)

Traits = . _B3ZBZZ 2L P25 O8> <[sZ sz T T 5 ST (=% =3 T2 = O[2Z (=3
S |9 E53 k58 |22 k22| € |=3| 3|35 |8E| 5| E|2, |23 |85 =8| E|8z| 8| <|85|¢:
= = ® 6 =25 [ @ 5 = o 5 = =2 o g =23 2 a I= 38 & %) =5 -7 %] 3 g =.
25 | @5 BSE 8= | B | B S 2= = = |22 - & = | T ® =3 S| L4 < 2 < >
22| S =3 pa3 [ R = o Q o S 2 o e @ S = = c e | &g < @ o =
32 |22 P2F P38 |38 |2% g 8 s = s ] g | 3= =1 g g S 3 ° = =
&, 3 za = <= 23 | 2 = a = 3 8 a 2 Q= = @ < =} —_ 3 =
@3 |2 s| s|&g|%g| 2| g| 2| = S| 2| =& 501 &) 2 & & 5| =

§ = 5| o] =of B[ ° B 5 3 s F| 3 E

Days to first male flower - - - - - - - - - - - 0.342

anthesis 0.180 | 0019 | 0016 | 35 | 0023 | p1 | 0146 | 5oy | 0235 | 0-288 | 0015 | 4pg | 0017 | 0014 | 0.009 | 4464 | 0003 | 509 | 0014 | 0.008 | 0.003 | 9992 | ‘e

Days to first female flower - - - - - - - - - - 0.245
0.065 | 0021 | 0032 | g5 | 0022 | o159 | 0167 | 0035 | 0.305 | 0316 | 0076 | gy | 0018 | 0018 | 0.004 1 577 | 0004 1 4002 | 0.037 | %092 | 0003 | 0487 | "

Node number to first male ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) -

flower appearance 0023 1 6005 | 0121 | %970 | 0.021 | 0.023 | 0.046 | %00 | 0086 | 4080 | 0.055 | 0.019 | 0010 | 0.005 | 0.005 | O12° | 0001 | 0092 | 0031 | g 005 | 0008 | 0408 | 0472

Node number to first - - - - - - - - - - - - - - -

female flower appearance | %2 | 0.006 | 0.042 | %292 | 0006 | 0.008 | 0.033 | 0.020 | %925 | 0362 | 4381 | 059 | 0094 | 0008 | 0.001 | 0.143 | 0.001 | 0.003 | 0.070 | 0009 | 0000 | 0.006 | 4, 5

Length of pedicel of ) ) ) ) ) ) ) ) ) ) ) ) -

staminate flower 0067 | o007 | 0042 | %920 | o061 | ost | 0070 | O012 | 0157 | 305 | 0067 | o51c | 0008 | 0.047 | oo, | 0457 | oo | 0003 | 0080 | o i | oona | o700 | 0455

Length of pedicel of - - - - - - - - - - - -

pistillate flower (cm) 0.018 | %% | 9008 | %99 | 0015 | 0.202 | 0% | 0014 | 0.085 | %070 | 0056 | g | 0002 | 0053 | 0.012 | 0.413 | 0.004 | 4509 | 9008 | %901 | 0002 | 0366 | 0.102

Days to first harvest - - - - - - - - - - 0.261
057 | 0021 | 0033 | (o 10025 | o] 0168 | oac | gasa | 0335 | 0120 | s | 0012 | 0009 | 0001 | ams [ 0003 | o | oo | 0011 | oo | 05a0 | OF

Primary branches per plant - - - - - - - - 0.206
0030 | 0006 | 0.009 | 0029 | 0005 | (oo | 0042 | o 7u | gazg | 0455 | 009 | 0.016 | 0.018 | 0048 | 0030 | 44 | 0003 | (oo | oo | 0033 | o | 0615 | OF

Vine length (m) - - - - - - - - - - - 0.256
0.050 | 0007 | 0012 1 55 | 0011 | 500 | 0089 | go79 | 0.853 | 0220 | 0724 | 029 | OOV | 0008 | %923 | 0488 | 0% | 0009 | 0.116 | 98 | 0004 | 0701 | e

Number of node per vine - - - - - - - - - - 0.192
ooas | 0006 | 0.008 | 0.064 | 0016 | oo | 0049 | oo | 0amn | 247 | gm0 | ogas | 0007 | 0008 | 0020 | (5o 0008 | (oo | o | 0032 | oo | 0420 | O

Internodal length(cm) - - - - - - R R R R
0002 | o501 | 005 | 0060 | 0003 | 0009 | oo | 0020 [ 0479 | 0739 | L 5o | 0o1o | 000a | 0024 | 0009 | 0131 [ 0.000 | 0004 | 0030 | oo | 0o0a | 0167 | 0048

Harvest duration - - - - - - - - - - -

0.025 | 4003 | 901 | g5 | 0005 | 00 | 4536 | go11 | 0121 | go7a | 0076 | 0202 | 506 | 0013 | g0gp | 9019 | 003 | 0.002 | 0.004 | %907 | 001 | 0020 | 0110

Peduncle length(cm) - - - - - - - - - -
ooag | 0006 | 0019 | 0011 | o o 1008 | o | a0 | 0427 | 0089 | oo | 0063 | 0033 | 0019 | o [ 0003 | (oo | opas | 0025 | (oo | 0200 | 0122

Fruits length (cm) - - - - - - - - - - - -
0019 | (ool ooos | 0012 | 0021 | 0079 | (o 0049 | o | oo 0435 | oo oote | oaas | 0026 | 0015 | 0001 | 0008 | 0086 | oo | 0001 | 021 | 0.129

Average fruit - - - - - - - - - - -

circumference (cm) 0034 | 0002 | 0013 | 4455 | 00051 455 | 0005 | nag | g23g | 0490 | 9241 | 0007 | 0026 | 0075 | 0047 | 555 | 0008 | 450q | gogo | 0040 | gg1g | 0478 | 0180

Average fruit weight (kg) - - - - - - - - - - - - -
0029 1 6006 | 0.015 | 0.029 | 0.028 | 0.083 | 0.0s6 | ©% | 912 | 0337 | 0.167 | 0% | 0009 | 909 | go1p | 1020 | 0000 | 0006 | 0084 | 0 | 0006 | 4401 | og

Total soluble solids (%) - - - - - - - -
og7a | 0010 | 0010 | ol 0021 | o] 0058 | oo | odqs | 0783 | 0000 | oo | 0021 | 0022 | 0049 | 0,029 | 0.008 | 7o | og06 | 0087 | 0.002 | 0218 | 0179

Reducing sugar (%) - - - - N " N
0010 | 0002 [ 0014 | 0033 | 0011 | (oo | 0018 | (o | s | 0277 | 0294 | 0018 | 0010 | 0026 | 0015 | (2.0 | 0008 | (| oo | 0416 | 0002 | 0352 | 0.036

Non-reducing sugar (%) | 0.009 | - - - — (0006 | - | 0033|0332 - - B B - ~ 0284 | - | 0016|0299 - - — [ 0031




0.003 | 0.012 | 0.047 | 0.016 0.021 0.299 | 0.128 | 0.003 | 0.008 | 0.025 | 0.013 0.006 0.091 | 0.004 | 0.273
Total sugars (%) 0012 | 0.000 | 0.024 | 0015 | 0008 | o oo | 0.015 | o boo | o403 | 0297 | 0.208 | 0.011 | 0013 | 0022 | 0.015 | ;200 | 0006 | 0| oo | 0123 | 0001 | 0305 | 0.064
Dry matter 0016 | (5o, | 0032 | 0.003 | 0009 | 0016 | ooy | 0085 [ 0421 | (o | 0473 | o oo | ooon | 0007 | oous | 0208 [ 0000 | (o o | 0.004 | 0028 | 0009 | P2
Number of fruits per plant 0072 | 0:008 | 0.039 | 0001 | 0038 | 0.059 | 0.072 | ( Juo | o477 | 0393 | 0.192 | 0.008 | 0011 | oo [ 0.018 | (o | 0001 | oooc | o oec | 0.030 | 0.000 | 1254 0.693
Fruit yield/plant (kg)

*, ** Significant at 5 percent and 1 percent probability levels, respectively.




Table 9: Estimates of direct and indirect effects of different growth and yield traits on fruit yield per plant of bottle gourd at genotypic level during

Zaid, 2020-21 (pooled)

Traits =20 R PSS ZETZ T =N o7 g8>¥ <=2 a3 I A 22 |1 =233 By 2 = O[3
S |9 E53 k58 |22 k22| € |=3| 3|35 |e8| 5| E|2,|23 |85 =8| E|8z| 8| <|85|¢%
2S5z |85 f=2s fos |25 | 85 5| 883 = g |23 g 3 z | 38 & @ 8|33 @ 3 g <.
22|25 F2E E=2E | Ba | ®g S = 3 = | 2g - & = | @0 @ =] S| 85 = 2 < 3
I | S B3 Ba3 S| 55 = | T o Q o S 2 o e @ S = = c e | &g < @ o) =
32 |22 P2F P58 |38 |2% g 8 s = s ] g | 3< =1 g g S 3 ° = =
LI - 2|22 238 |38 = 3 = 3 2 3 3|8~ = o < e = 2 )
3 | 2 g 5|35 |25 2 E) 2 g g S 3 | g g = a E & A

§ = 5| o of B ° E e s s| F| B E

Days to first male flower - - - - - - - - - - - - 0.266

anthesis 0.263 | 2192 | 4gy | 0207 | 0128 | 157 | § 744 | 0662 | 1242 1 5 155 | 06391 0005 | 515 | 5002 | 0123 | %985 | 0111 | 0.059 | ©%*° | 0016 | 0.246 | 0450 |

Days to first female flower - - - - - - - - - - - - 0.239
0.251 | 2293 | g | 0196 | 0125 | 157 | 1 g4g | 0972 | 1.635 | 5 5gq | 0.592 1 0.004 1 53 | 5002 | 0.006 | 2102 | 0128 | 0,029 | %127 | 0,093 | 0.358 | 0482 | **

Node number to first male ) ) ) ) ) ) ) ) ) ) ; ) -

flower appearance 0.048 | 0426 0.456 079 | 0238 | 0.058 0.300 0176 | 0740 0.632 | 0.127 | 0.005 | 0.097 0002 | 0058 | 0.089 0.025 | 0.031 0032 0.020 0.393 0.774 0.3?6

Node number to first ) ) ) ) ) ) y ) ) ) ) ) ) -

female flower appearance 0052 | 0.407 0.329 1104 | 0108 | 0.032 0.242 | 0.065 1013 | 1.141 1.680 | 0.008 | 0.006 0003 | 0131 | 0051 | 0.016 | 0.144 1.068 | 0.241 0.254 0.476 Offl

Length of pedicel of ) ) ) ) ) ) ) ) ) ) ) ) -

staminate flower 0061 | 0522 | 1% | 0217 | 04 | os1s | 055 | ogos | 1505 | 1721 | 0080 | 0003 | oo | o oos | 0079 | g | 0.030 | 0091 | o i | 0.085 | oo | 1215 | 0669

Length of pedicel of ) ) ) ) ) ) ) ) ) ) ) ) ) -

pistillate flower (cm) 0.048 1 0.352 | 0026 | 134 | 0276 | 1.024 | 0280 | %% | 0.336 | O13% | 0383 | 003 | 0018 | 0011 | 0.124 | 0.151 | 0.094 | 0079 | 0324 | 0062 | 45, | 0688 | 0290

Days to first harvest - - - - - - - - - - - - 0.240
0.250 | 2312 | 75 | 0146 | 0167 | 156 | 1 g33 | 0-946 | 1.650 | 5 gaq | 0.606 | 0.005 | 4196 | 5002 | 0078 | %112 | 0125 | 0.027 | %1% | 0110 | 0376 | 0478 | **

Primary branches per plant - - - - - - - - - - - - - 0.389
0.079 1 L1011 | 4 536 | 0033 | O19% | 0113 | 0.786 | 2206 | 2655 | 4078 | 0925 | 6004 | 0203 | 0.005 | 0320 | O127 | 0.080 | 0189 | 072 | 0110 | hgeg | 0875 |

Vine length (m) - - - - - - - - - - - 0.597
0.082 | 0946 | g | 0282 | 0208 | 0087 | y7q5 | 1478 | 3.963 | 5 45q | 1736 | 0001 | 195 | 00021 (164 | 0149 | 56 | 0149 | 0160 | o106 | 0143 | 0087 | **

Number of node per vine - - - - - - - - - - - 0.333
0.108 | L7 | 555 | 0040 | 0180 | 0026 | q5p | 1719 | 1855 | 5 op | 2689 1 0.005 | 106 | 5003 | 0205 | OM5 | 0111 | 0479 | 0888 | 0023 | 4453 | 0700 | =

Internodal length(cm) ) \ ) ) ) ) ) ) ) ) ) ) ) -
0.038 | 0309 | 0013 | 495 | 0,010 | 0.089 | 0.253 | %44 | 1565 | 3204 | 439 | 0004 | 4074 | 0.004 | 0.079 | 0.018 | 0.057 | 0.025 | 0678 | 0070 | 455 | 0066 | 0.186

Harvest duration - - - - - - - - - - - - 0.142
0.054 | 0379 | 0097 | 0410 | 0064 | (15, | 0395 | 0413 | 116 | 1146 | 507 | ggpg | 0034 | 0000 | 7 | 0061 | 0069 | ) ygq | 0078 | 159 | 0347 | 0278 | **

Peduncle length(cm) - - - - - - - - - - - - 0.329
0.125 | 1205 | 4907 | 0016 | 5033 | 0.042 | 0.814 | 1015 | 1104 | 5 gg | O-741 | 0.002 | 409 | 0010 | 0262 | ©0% | 0.062 | 0.113 | 9252 | 0113 | 090 | 0534 | **

Fruits length (cm) - - - - - - - - 0.216
o0aa | 0960 | 0040 | 0:208 | 0.182 | 0585 | 0150 | (0 | 0399 | 0770 | (oo | 0.000 | 0.246 | 0019 | 0202 | 0.110 | 0.080 | 0428 | (oo | giag | 9091 | gag0 | i
Average fruit 0.075 | 0510 | 0061 | - | 0100 | - T [ 1686 | 1517 | - | 0809 | - : - o006 | - T 1315 | 0125 | - - | 0403




circumference (cm) 0.337 0.271 | 0.331 2.737 0.004 | 0.269 | 0.009 | 0.430 0.117 | 0.272 0.447 | 0579 *x
Average fruit weight (kg) ) ) ) ) ) ) ) ) ) ) -
0056 | 0768 0.133 0185 | 0347 | 0507 0.674 0921 | 1.936 1.963 | 0.252 | 0.005 | 0.063 0.007 0.009 0305 | 0021 0.030 | 0.005 | 0.114 | 0.200 | 1.117 Oi?l
Total soluble solids (%) - - - - - - - - - - - - 0.144
0.186 | 1861 0.073 | 0.115 0.105 0.614 | 1.460 L1171 1.406 3.685 1.600 | 0.010 0.174 | 0.009 | 0.321 | 0.041 | 0.157 | 0.124 0.694 | 0092 | 0121 0.274 *x
Reducing sugar (%) - - - - - - - - - - - - - 0.308
0040 1 0172 1 037 | 0413 | %1?° | 0.210 | 0.120 | 1079 | 1526 | 5423 | 9288 | 0005 | 0.129 | 0.006 | 0.302 | %9%* | 0050 | 0386 | 17%% [ %994 | 0142 | 0564 | *
Non-reducing sugar (%) ) ) ) ) ) B ) ) -
0036 | 0.161 0.008 | 0.650 0123 0.183 | 0.137 0877 | 0.349 2.559 1643 0.001 | 0.134 | 0.006 | 0.312 | 0.001 | 0.060 | 0.373 1813 | 0134 0.110 | 0.401 0.392
Total sugars (%) ) ) ) ) ) ) ) ) -
0.008 | 0.390 0017 0.485 | 0.085 | 0.115 0368 | 0.442 0.767 | 0.223 0559 | 0.005 0.091 | 0.005 | 0.098 | 0.063 | 0.026 | 0.066 0445 | 0548 | 0.346 0.099 0.3*08
Dry matter - - - - - - - - -
0050 | 0.637 | 0.139 0.218 | 0.042 | 0.103 | 0.536 1489 | 0.441 1.845 1.444 0.006 | 0.031 | 0.001 | 0.149 0047 | 0.015 0.043 0155 0.147 | 1.287 | 0.116 | 0.106
Number of fruits per plant - - - - - - - - - - - 0.903
0.080 | 0.747 0.239 0.355 | 0.450 | 0.476 0592 1.305 | 2.643 2802 | 0195 | 0.004 | 0.159 0.004 0168 0.231 0029 | 0.147 0.491 | 0.037 0.100 | 1.479 o

Fruit yield/plant (kg)

*, ** Significant at 5 percent and 1 percent probability levels, respectively.




Table 10: Estimates of direct and indirect effects of different growth and yield traits on fruit yield per plant of bottle gourd at phenotypic level

during Zaid 2020 (Y,)
Traits SU | . E3ZP3Z %5 Poh Ols% SEEEEEE T T 5 ST (22 =5 T 2 = O(ZZ =7
55 |58 iR8 e8| 2EPEE| S| o3| 2|%2|g%| 3| £|2p|g3|®3|°E| £|%8| B| S |E3|°E
28 |52 F52F22 |82 |82 3|82 g 2|38 2 s S | 2& & g 2|23 @ 2 8 <.
=y P8 g2S5 g5 = 9o @ o g = a = 3% @ = T @ @ = a S 3 el = = @
== | = B33 g3 i Yy = g = =1 = =3 —_ 2l 3= = = ~a 2 @ =1 =
Z2|2=2P25 Pz |28 |27 a s 5 i s 3 T | SE = 2 2 S 3 B = =)
@, 4 2|28 128 |8 > 3 = 3 8 3 2| 8% = ® S S, 2 = S
»3 |2 3 5|35 |85 8 s 3 g s 5 g | A H g = & g & 2
§ = 5| 2| | B| ° E " | 5 3 g F| B E
Days to first male flower - - - - - - - - - - - - - -
anthesis 0.056 | 0.044 | %01 | 0010 | %97 | 0006 | 996 | 0004 | 0.145 | 174 | 0.004 | 0013 | %015 | 0000 | 4601 | 0150 | 0.002 | %990 | 0007 | 0.007 | 0.004 | 0479 | 0086
Days to first female flower - - - - - - - - - - - -
0.048 | 0.052 | %927 | 0014 | 9096 | 5003 | %977 | 9006 | 0169 | 0173 | 0026 | 415 | 0014 | 0000 | 501 | 056 | 0002 | 990 | 9021 | O008 | ggo5 | 0451 | 0063
Node number to first male ) ) ) ) ) ) ) ) ) ) ) -
flower appearance 0,007 | 0012 | 716 | 0007 | o o0e | o605 | 0oz | 9902 | 0050 | oos | 001 | 0.000 | 000s | O000 | 000L | 0119 | 0.001 | 0000 | 0019 | 550 | go1a | o385 | 034
Node number to first ) ) ) ) ) ) ) ) ) ) -
female flower appearance 0.008 | 0.011 0.030 0.066 0002 | 0.001 | 0014 | 0.004 0.003 | 0.188 0179 | 0.027 0.003 | 0.000 | 0.001 0.104 0.000 | 0.000 0.038 0.007 | 0.002 0.010 0.i15
Length of pedicel of ) ) ) ) ) ) ) ) ) ) -
staminate flower 0.018 | 0016 | (5as | 0005 | oo | o610 | 0oz | 0002 | 0.085 | o7y 0030 | oo | 0004 | 0.000 | 0000 | 0382 | 0.001 | o oo | 0046 | o0)0 | o007 | g0 | 0393
Length of pedicel of - - - - - - - - - - - - - -
pistillate flower (cm) 0.004 | 0.002 | 0008 | %% | 0.003 | 0.075 | %990 | 9002 | 0032 | 0047 | 0004 | 4404 | 0000 | 0000 | 550, | 0825 | 50 | 0000 | go5 | 0001 | 6605 | 0317 | 0088
Days to first harvest - - - - - - - - - -
0043 | 004 | 0927 | gogq | 0005 | 0.000 | 0.086 | o ooe | o 17p | 0176 | 0026 | o0 | 0.009 | 0.000 [ 0.000 | oo | o 0a | 0000 | g orq | 0009 | oos | 0451 | 0.016
Primary branches per plant - - - - - - - - - - 0.237
0009 | 0012 | 0009 | 0:009 [ 0001 | ;1 0028 | oo, | o500 | 0249 | 0.085 | 0008 | 0.017 | 0000 | o cor | oa0s | 0002 | O | .0a3 | 092 | o010 | 0588 |
Vine length (m) - - - - - - - - - - - 0.322
0015 | 001 | 0011 | 0000 | 0.003 | (oo | 0.028 | o oic | ooan | 0159 | 0406 | (00| 0014 | 0000 | oo | o | oooa | 9002 | o070 | 0951 | go07 | 0852 |
Number of node per vine - - - - - - - - - - - - 0.222
0.014 | 0,013 | 009 | 0018 | 0005 | 4505 | 0.022 | 1 | 9195 | 9677 | gagg | 0025 | %005 | 0000 | 4603 | 02a5 | 0004 | %901 | 0046 | 0% | 0011 | 0390 | "«
Internodal length(cm) - - - - - - - - - - -
0000 | 0.002 | o ooo | 0.016 | 0001 | 0.000 | o ooo | 0002 | 0.296 | 0452 | 2o | o 0oo | 0.00a | 0000 | 001 | 0204 | 0000 | 00010016 | oo | 0005 | 0ae2 | 0086
Harvest duration - - - - - -
0007 | 0007 | 0.009 | (o | 0.001 | 0.003 | oo | oo, | 0064 | (oo | 0.058 | 0107 | oo | 0.000 | 0.000 | 0.037 | 0002 | 0000 | 0.000 | 0.007 | oo | 0.013 | 0.125
Peduncle length(cm) - - - - - - - - - - - - 0.186
0.014 | 0012 | 016 ] 0003 14051 | 9001 | %013 | goog | 0.106 | 0099 | 0048 | 50g | 0060 | 0.000 | 450y | 9125 | 0002 | %00 | 9021 | 9921 | ggop | 0205 |
Fruits length (cm) - - - - - - - - 0.237
0002 | 0.006 | ooo1 | 0001 [ 0004 | 0020 | o0 | 0005 | o ooo | 0011 | 9942 | 0000 | 0010 | 000r | 0005 | 0017 | 0.001 | 0000 | 0.023 | | 0001 | 0.074 | O
Average fruit - ~ o006 | .- 0000 7. |0003]| . " | o016 | - ~ | o011 | 0000 | .~ . ~ looor| . . |0024| " | 0254 | 0138
circumference (cm) 0.006 | 0.003 | - 0.004 | - 0011 | © 0.008 | 0.074 | - 0078 | 0.003 | - ' 0012 | 0.067 | 0.003 | 0029 | 0.010 | '
Average fruit weight (kg) ) ) ) ) ) ) ) ) ) ) ) ) -
0,009 | 0014 | o00c | 6007 | 0.000 | 0026 | 0.024 | Q01 | 0233 | o177 | gogy | 0004 | g | 0000 | 0001 | 0.938 | (oo | o oo, | 0.049 | o oan | 0009 | 2o | 0529
Total soluble solids (%) - - - - - - - - - - -
0006 | 0006 | ©%7 | 0,002 | ©% | 0013 | 9022 | 0003 | 0111 | 253 | 0012 | 0013 | 0007 | 0000 | (oon | 0080 | oo | 0001 | (0o | 0.030 | 0.006 | 0.066 | 0059
Reducing sugar (%) - ~ | 0012 | 0.007 | 0003 | - | 0008 | - ~ | 0142 | 0133 | 0,008 | 0.008 | 0.000 | - - ~ | 0004 | - | 0096 | 0.003 | 0.292 | 0.110




0.002 | 0.004 0.003 0.007 | 0.245 0.002 | 0.249 | 0.006 0.152
Non-reducing sugar (%) - - - - - - - - - - -

0002 | 0006 | o oio | 0013 | 0,005 | %92 | o000 | %006 | 0199 | 1| 1 osa | 0000 | g ooz | 0000 | 0.002 | 0.249 [0.005 | oo | 0486 | oo | 0006 | 0264 | OO0
Total sugars (%) 0003 | .~ | 0023|0004 | 0003 | . . | 0007 | .~ ~ | 0159 | 0.207 | 0.006 | 0.011 | 0.000 | .~ 2 * 10003 | . .. | 0113 | 0002 | 0295 | 0.118

: 0.001 | - : : 0001 | © 0007 | 0238 | - : : : : 0.003 | 0.286 | 0.005 | ° 0132 | © : : :

Dry matter - - - - - -

0004 | 0.005 | 0.027 | 0.002 | 0.003 | 0.004 | oo | 0010 | 0.077 | (70 | 0075 | (000 | 500p | 0000 | 0.002 0169 |~ | 0.000 | , . | 0.004 | 0.050 | 0.010 | 0103
Number of fruits per plant - - - - - - - - - 0.762

0022 | 0019 | 0936 | goop | 0012 | 0019 | 0.032 | o o | o0 | 0214 | 0096 | 0001 | 0.010 | 0.000 | oo | o660 | 0.001 | 0001 | 0o | 0027 | 0000 | 1234 |

Fruit yield/plant (kg)

*, ** Significant at 5 percent and 1 percent probability levels, respectively.




Table 11: Estimates of direct and indirect effects of different growth and yield traits on fruit yield per plant of bottle gourd at phenotypic level

during Zaid 2021 (Y5,)

Traits =l _._EB3ZE8Z [ FOoC SR E-n- T TEZ &3 T T 5S> =5 [ =2 T2 = oTTZz =T

€2 |39 P28 28 |28¢22| 3 |o3| F|R5 28| 5| E|35 |23 |€3 /%8| E|§g| B| 2|35 |%8%

25 |25 f=2s ks |33 |23 5| =8 T g |23 2 a z |38 3 2 S | 23 o 3 g <,

2> |28 gs5¢35|82|22| =|"s| @] o |38| o| =| Z|&S| I | 2| 8|88 | § g o g

22 |25 %838 |28 | 2% 2 = 5 S| S z g | 3 = 2 £ g % - 2| =

23 |59 S| %2 122 |5¢2 = 3 3 g 2| & 3|87 oy o S o = 5

2 | = 8 S |28 | ~8 5 3 = 3 S Es 3| = 3 S = 3 S = 2
® 2| 2| of of 8 B g El g 5| ¥ 2

Days to first male flower - - - - - - - - - - - - - - 0.303
anthesis 0056 | 0.042 | %01 | 0010 | 2997 | 006 | %96 | 0004 | 0145 | %174 | 0004 | 0.013 | %015 | 00004 6601 | 0150 | 0.002 | %9 | 0.007 | 0.007 | 0.00a | 0470 |
Days to first female flower - - - - - - - - - - - - 0.187

0.048 | 0052 | %927 | 0014 | 299 | 9003 | %977 | 0006 | 0.169 | %173 | 0026 | 445 | 0014 | 0000 |4 051 | gos6 | 0.002 | %000 | 921 | 9003 | ggos | 0451 | Tk
Node number to first male ) ) ) ) ) ) . ) . . . B
flower appearance 0.007 | 0012 | o1 | 0017 | o ooe | od0s | 0020 | %002 | 9950 | oci | o015 | 0gos | o00s | 0000 | 0001 | 0119 | 0.001 | 0:000 0019 | oo | o1 | oags | 0424
Node number to first - - - - - - o N B R N
female flower appearance | 2008 | 001 | 9039 | 0066 | 4000 | 0001 | 0.014 | 0.004 | %003 | 0188 | 499 | gop7 | 0003 | 0.000 | 0.001 |4, | 0.000 | 0.000 | 4450 | 0.007 | 00021 4415 | o119
Length of pedicel of ) ) ) ) . ] . . . . -
staminate flower 0.018 | 0016 | (oo | 0005 | (* | (oo | ooy | 0002 | 0085 | 70| 0030 | oo | 0.004 | 0000 | 0000 | 0382 [ 0.001 | (oo | 0046 | ooia | oaer | 0ses | 0376
Length of pedicel of - - - - - - - - - - R - B B
pistillate flower (cm) 0.004 | 0002 | 0.008 | %% | 0.003 | 0.075 | %900 | 0002 | 0.032 | Q047 | 0004 | 5504 | 0000 1 0.000 | 4 4q, | 0325 | ¢ ngg | 0000 | o5 | 0001 | 5605 | 0317 | 0.082
Days to first harvest - - - - - - - - - - 0.200

0.043 | 0.046 | %027 | o.01q | 0005 | 0000 | 0.086 | 506 | g.17p | 0176 | 0026 | 4py | 0009 | 0000 | 0.000 | 565 | 9,003 | %99 | 9019 | %999 | 9004 | O4° | s
Primary branches per plant - - - - - - - - R _

0009 | 0012 | 0009 | 0009 [ 0001 | (oo | 0018 | 5| ooor | 0249 | 0055 | 0008 | 0017 | 0000 | o ooa | 0306 | 0002 | ©% | goas | 0929 | gggg | 0588 | 0.179
Vine length (m) - - - - - - - - - - - 0.237

0015 | 0016 | 0011 | 0000 [ 0003 | (oo | 0028 | oo | (o | 0159 | 0406 | o oo | 0014 0000 | oo | oaia | ogoa | 9992 | oo70 | 0981 | gaev | 0852 | %2
Number of node per vine - - - - - - - - - - R _

0014 | 0013 | 0009 | 0018 1 0005 | o5 | 0022 | 510 | 0105 | 0677 | g4gg | 0025 | 0005 | 0000 | 64503 | 9245 | 0.004 | OO | 9046 | 0027 | go11 | 0390 | 0165
Internodal length(cm) - - - - - - - - B B _

0.000 | 0.002 | 555 | 0.016 | 0.001 | 0.000 | 555 | 0002 0296 | 0452 | (759 | 005 | 0.004 | %000 | ggop | 0204 | 0000 | o401 | 0016 | 4517 | 0005 | 0.162 | 0.046
Harvest duration - - - B R "

0.007 | 0007 | 0.009 | oo | 0001 | 0003 | oo | gaoz | 0964 | o157 | 0058 | 0007 | (7o | 0000 | 0.000 | 0.037 | 0.002 | 0000 | 0000 | 0.007 | (’o | 0013 | 016
Peduncle length(cm) - - - - - - - R R B R _

oot | oorp | 0016 | 0003 | ol s 10013 | oo | oo | 0059 | 0048 | oo | 0060 | 0000 | oo | 0ies | agee | 0% | ogar | 0028 | gggy | 0205 | 0103

Fruits length (cm) - - - - - - - _

0.002 | 0006 | oy | 0.001 | 0004 | 0020 | ooy | 0005 [ Co (o] 0042 | gono | 0010 | ogor | 0005 | 0017 | 0.001 | 0000 | 0023 | 4, | 0001 | 0074 | 0127
Average fruit - - - s - - - N - - N _ N
circumference (cm) 0.006 | 0,003 | 09 | gooa | 2000 | 5011 | 9908 | 4008 | 0074 | %196 | 0078 | 0.003 | OO | 0000 | 6615 | 0067 | 0.003 | %001 | 0020 | 002 | g0 | 0254 | 0146
Average fruit weight (kg) - - - - - - - - - - - -

0.009 | 0014 | 415 | 0.007 | 0.009 | 0.026 | 0.024 | %011 [ 0233 | 477 | oog1 | 0004 | ggog | 0000 | 0001 | 0938 | 51 | go1 | 9049 | gogs | 9009 | ogeg | 0019
Total soluble solids (%) - - - - - - - - R B R

0006 | 0006 | 9907 | 0oop | 0001 | oo b ooz | o | oo 0153 | oo | oogs | 0007 | 0000 | (oo | 0030 | o 0001 | o | 0030 | 0006 | 0.066 | 0.079
Reducing sugar (%) - - - - - - - - R

0002 | 0o0a | 0012 | 0007 [ 0003 | o] 0008 | oo | oaus | 0142 | 0133 | 0,008 [ 0.008 | 0000 | oo0s | 0245 | 0006 | 0004 | o15p | 0096 | 0.003 | 0292 | 0.046




Non-reducing sugar (%)

0002 | 0006 | o015 | 0013 | 0,005 | %92 | 0,000 | %006 | 0199 | (1o | 0062 | 0000 | o7 | 0:000 | 0.002 | 0.249 | 0005 | o ooo | 0486 | ot | 0006 | 026a | 002
Total sugars (%) 0003 | ~~ . | 0023 0004|0003 . . |0007 | " - | 0159 | 0.107 | 0.006 | 0.011 | 0.000 | .~ . © 10003 | ... | 0113 | 0002 | 0295 | 0.064
: 0001 | : : 0001 | 0007 | 0238 | - : ' ' : 0003 | 0.286 | 0.005 | - 0132 | & : : :
Dry matter - - - - - - 0.257
0004 | 0.005 | 0.027 | 0002 | 0003 | 0.004 | | 0010 | 0077 | o7\ | 0075 | o ooo | o o0p | 0000 | 0.002 | 0169 | ooy | 0.000 | 0| 0.004 | 0050 | 0.010 | "
Number of fruits per plant - - - - - - - - - 0.645
0022 | 0019 | 9936 | ooy | 0012 | 0.019 | 0082 | (0o | o5gy | 0214 | 0.096 | 0001 | 0020 | 0.000 | oo | 0aso | 0001 | OO0 | ooao | 0027 | 0000 | 1234 | O

Fruit yield/plant (kg)

*, ** Significant at 5 percent and 1 percent probability levels, respectively.




Table 12: Estimates of direct and indirect effects of different growth and yield traits on fruit yield per plant of bottle gourd at phenotypic level

during Zaid 2020-21 (pooled)
i =0 PSZ EaZ | &F pha (SR =] <[ SZ ] a3 T T [ o ST [=> [ <2 T | 2 = O 22 | = X
Trete 22 | g9 3838|5383 | 2 |s5| 3|35 |E8| 3| £|23,|85 |85 %8| &|gz| 8| <35 &%
22|85 L= ks |53 &3 = | 558 = g | =23 2 3 z | 38 2 @ s | 28 @ 3 =3 <
20 | g4 B2 B2 | B T | 5< = € |38 2 =X S | 2] e S S| S5 = 2 < 3
S=x| 38 fEs3 83 |®S | LS = | T o Q o | 3 o ® @ S = g = e | =g < 3 o =
32 | 22P28r38 |28 |2% a 8 = s | s 2 g | 3 =4 g 2 = 3 - = =
23 | 5% S22 |22 |52 = 3 3 g 2 =1 3 |87 = @ < 2. 2 s 5
3 | 2 g 5135|235 g = 3 g S =3 5| = g = = 3 k> & 2
° 2 | 2| =| 8] 7 E 3 3 g &| & 5
Days to first male flower - - - - - - - - 0.207
anthesis 0.131 0.090 0.010 | 0.000 | 0.008 | 0.017 0.048 0.002 0.051 0.052 | 0.001 0.009 0.017 0.016 0.009 0.010 0.004 | 0.004 0.005 0.000 0.018 0.198 -
Days to first female flower - - - - - - - - 0.137
0.116 0.101 0.017 | 0.000 | 0.008 | 0.010 0.055 0.002 0.060 0.054 | 0.008 0,007 0.017 0.021 0.005 0023 0.004 | 0.007 0021 0.001 0.017 0.190 "
Node number to first male ) ) 3 B _ _ . - - - N
flower appearance 0,010 0.013 0.139 0.000 0011 0.003 | 0.005 | 0.000 | 0.004 0.019 0.009 0010 | 0.005 0.002 | 0.004 | 0.020 0004 | 0.006 0.019 | 0.000 0048 | 0200 Of*73
Node number to first ) ) ) ) v 7 ) ) ) ) -
female flower appearance 0.009 0.010 0.069 0.000 0,004 0.004 | 0.003 | 0.002 0017 0.038 0013 | 0.028 0.006 | 0.001 | 0.006 | 0.000 0.001 0.007 0033 0.002 0020 | 0035 0.151
Length of pedicel of ) ) ) ) A ) ) ) ) ) ) ) -
staminate flower 0023 0.018 0034 0.000 0.044 0.018 | 0.009 0.001 0.035 0.055 0.007 0012 0.005 0019 | 0.006 0.055 0003 | 0.019 0.062 | 0.001 0024 | 0362 0.332
Length of pedicel of - - - - - - - - - - -
pistillate flower (cm) 0.021 | 4010 | 0,003 | %9 | 0007 | 0196 | goos | %001 | go1g | 0018 | 0004 | 4505 | 0.000 | g | 0009 | 0.088 | 0009 | O.001 | g5 | 0001 | 417 | 0171 | 0074
Days to first harvest - - - - - - - -
0.106 0.093 0.013 | 0.000 | 0.007 | 0.010 0.060 0.002 0.054 0.047 | 0.008 0.009 0.011 0.009 0.004 0019 0.004 | 0.005 0013 0.003 0.015 0.173 | 0.121
Primary branches per plant - - - - - - - 0.210
0.016 0018 0.004 | 0.000 | 0.004 | 0.010 0.009 0.013 0.119 0.100 | 0.017 | 0.009 | 0.021 0.040 0.025 0.039 0.005 | 0.031 0.062 0.000 0.066 0.306 .
Vine length (m) - - - - - - - 0.277
0.030 0.027 0.003 | 0.000 | 0.007 | 0.008 0014 0.007 0225 0.060 | 0.151 0.005 0.020 | 0.003 | 0.017 0.056 0.009 | 0.053 0.098 0.002 0.021 0.354 o
Number of node per vine - - - - - - - - - - 0.193
0.026 0021 0.010 | 0.000 | 0.009 | 0.007 0.011 0.005 0.052 0.258 0159 | 0.023 0.008 0.002 0.016 0027 0.014 | 0.025 0068 | 0001 | 0.043 0.222 o~
Internodal length(cm) - - - - - - - - - - - - -
0.001 | %008 | 0005 ) 0.000 | 0001 | 49 | 0002 | 59, | 0133 | 0161 | o555 | 0,013 | 0.008 | 0.008 | 0.001 | @022 | 0004 | 5006 | 992% | 9002 | 0.026 | 0.096 | 0.074
Harvest duration - - - - - - - - 0.135
0011 0.006 | 0.012 | 0.000 | 0.005 0.003 0.005 | 0.001 | 0.010 0.054 0.030 | 0.113 0.007 0.005 0004 | 0012 | 0.010 0.011 | 0.000 | 0.003 0.007 0.044 .
Peduncle length(cm) - - - - - - - - - 0.145
0.030 0.023 0.010 | 0.000 0.003 0.000 0.009 0.004 0.061 0.026 | 0.026 0011 0.075 0033 0.015 0018 0.006 | 0.017 0034 0.000 0.004 0.134 e
Fruits length (cm) - - - - - - - - - - - - 0.184
0.011 | %01 | ggpg | 0000 | 0004 1 5094 | 9098 | 5003 | 0.003 | 0.003 | %004 | 0003 | 5013 | 0194 | 0023 | 0.022 | 0.006 | 0.022 | %058 | 0005 | ggoq | 0038 | i
Average fruit - - - - - - - - - - 0.137
circumference (cm) 0.016 0007 | 0008 0.000 | 0.003 | 0.013 0003 0.004 0.049 0.054 | 0.002 0007 0.015 0.060 0.075 0,001 0.006 | 0.026 0060 | 0002 | 0.043 0.162 .
Average fruit weight (kg) - 0.015 - 0.000 - 0.026 | 0.007 - 0.082 - - - - - 0.000 | 0.155 | 0.001 - 0.032 - 0.010 - -




0.008 0.018 0.016 0.003 0.045 | 0.036 | 0.009 | 0.009 | 0.027 0.022 0.006 0371 | 0243
*%k

Total soluble solids (%) - - - - - - - -

0010 | o o | 0.010 | 0000 | 0.002 | 0.019 | oo | 0001 | o our [ 0071 | oo | ooy | 0008 | o p, | 0.009 | 0002 | 0051 | 0.034 | oo | o 0p | 0009 | 0.041 | 0.069
Reducing sugar (%) - - - - - - -

0005 | (oos | 0007 | 0.000 | 0007 | 0.009 | (00| 0003 | o oo | 0.052 | 0.083 | 0.010 | 0.010 | oo | 0.016 | o oo | 0014 | 0128 | (a0 | 000 | 0015 | 0157 | 0.070
Non-reducing sugar (%) - - - - - - - - - - - - -

0002 | %097 | 0009 | 2990 | 5009 | 0.005 | %99 | 0003 | %976 | 0060 | 0.025 | %09 | 0009 | 903 | 0016 | 2017 | 0014 | 0101 | 90290 | 0008 | o6 | 0117 | 0043
Total sugars (%) 0001 | ~ > 10000 | 0000 | . " |0003|. . |o0000]. " ~ | 0018 | 0011 | 0.000 | 0.031 | - © N N ~ .| 0076 | 0030 | ... | 0025 | 0096

: 0.004 | - : 0001 | 0.006 | 0016 | 0012 | : : : 0.005 | 0.029 | 0.004 | 0.011 | " : 0013 | - :

Dry matter - - - - - - - - - - 0.184

001p | 0009 | 0.036 | 0000 | 0006 | o 0| 0.005 | o oos | 0025 | o0 10035 | o oou | 0002 | 0.00a | 0018 | 0009 | 0002 | 0010 | o | o, | 0186 | 0019 | Ci
Number of fruits per plant - - - - - - 0.697

0087 | p7 | 0089 | 0000 | 0.023 | (| oo | 0.006 | 7o | 0082 | 0085 | 0.007 | 0.014 | 0,010 | 0.017 | o oo | 0.003 | 0028 | oo, | 0001 | 0005 | 0.701 |~

Fruit yield/plant (kg)

*, ** Significant at 5 percent and 1 percent probability levels, respectively.
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