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ABSTRACT

This study was conducted at Kaha Vegetable Research Farm
(K.V.R.F), Qalubia governorate, Egypt and private farm in Wady El-
Nitroun during the period from 2015 to 2017 to determine the variability,
heritability and correlation among some watermelon inbred lines. The
treatments consist of forty two watermelon inbred lines, laid out in
randomized complete block design (RCBD) and replicated three times.
Inbred lines were evaluated for ten characters to determine variability,
estimate heritability and correlation. Analysis of variance revealed highly
significant (P<0.05) for all characters. The results indicated the presence of
substantial variability among the genotypes. Genotypic coefficient of
variation (GCV), phenotypic coefficient of variation (PCV) and broad Sense
heritability (h2) estimates ranges from 14.05-72.98, 14.86-73.84 and 89.36-
99.94% respectively. The high estimates of GCV and PCV in this study
indicated the existence of variability and selection can be done. Whereas
high estimate of h2 for the tested traits indicated that these characters were
highly heritable and selection can be imposed. Significant phenotypic
correlation for fruit diameter, fruit length, fruit weight and number of fruits
per plant with total yield per plant revealed that, these characters were
primarily influenced by their direct contribution to higher yield. Four inbred
lines had best marketable yield and fruit quality as red and yellow
watermelon inbred lines. Therefore, it is recommended for an effective
selection of those characters which could be adopted for cultivar
improvement and hybridization program and more research is needed to

validate the findings.
INTRODUCTION

Watermelon (citrullus lanatus thunb.) is one of the most popular and
widely grown cucurbitaceous fruit vegetable crops in tropical and sub-
tropical countries of the world. It’s global consumption is greater than that of
any other cucurbits (Goreta et al. 2005). In desert areas, the juicy flesh
serves as substitute for drinking water. The flesh which is soft and spongy is
reddish or pink or yellow or yellowish white in color (Anburani et al. 2019)

Success of watermelon production and profits accrued are
determined by the choice of genotype, production method and market
demand. Basic market requirements relate primarily to fruit characteristics
such as fruit size, rind thickness, taste, meat color, fruit shape and color
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(Jelica et al. 2011). Current demands of both consumers and producers are
an important item in watermelon breeding programs, especially for fruit
traits. These requirements are: fruit size of 4-6 kg, good taste (8-10% TSS),
rind thickness up to 1.5 cm, round to oval-shaped fruit, small seeds, and very
high meat ratio. Watermelon breeding includes the development of breeding
lines, cultivars and hybrids using different crossing methods. To increase the
efficiency of breeding, it is necessary to know the genetic basis of the traits
that are being improved in the available material selection.

Anburani et al (2019) studied the genetic variability and heritability
in thirty watermelon genotypes and the results showed significant
differences among all studied characters.

Genetic variation among traits is important for a crop improvement
programme and in breeding or selecting desirable types. Information of
variability patterns allows breeders to comprehend the evolutionary associations
among genotypes in a better way, to collect genotypes in a more organized
manner, and to make plan to incorporate valuable material in their germplasm
(Bretting and Widrlechner,1995). Anburani et al. (2019) reported that
characters, viz., fruits diameter, , number of fruits per plant and yield per plant,
recorded high estimate of PCV and moderate estimation of GCV. Meanwhile,
the characters, viz., number of seeds per fruits, and fruit diameter recorded
moderate estimate of PCV and GCV. Also, high heritability (broad sense) was
observed for 100 seed weight, number of seeds per fruit, fruit diameter, fruit
length, yield per plant, and number of fruits per plant.

Hence, the present investigation was attempted to find out the extent
of genotypic variability and heritability for yield and yield components with
a view to identify the best red and yellow watermelon inbred lines.

MATERIALS AND METHODS

This study was conducted during the three successive summer seasons
from 2015 to 2017.Forty two watermelon inbred lines (Table 1) collected from
diverse sources (40 from Netherland Gene Bank and 2 from Philippine Agr.
Co.). Selfed pollinated at Kaha Vegetable Research Farm (K.V.R.F), Qalubia
governorate, Egypt were done for 7 generations to have pure inbred lines. These
inbred lines cultivated at K.V.R.F in 2015 to ensure their purity. Forty two
watermelon inbred lines cultivated at private farm at Wady EI- Nitroun in
summer seasons of 2016 and 2017 to estimate phenotypic coefficient of
variation (PVC), genotypic coefficient of variation (GCV) and heritability for
yield, yield components and fruit quality. Seedlings were transplanted on March
1%, 2016and March 2™ 2017in the open field. The experiment was set up in a
randomized complete block design with three replications. The experiment unit
area was 20 m?. Twelve watermelon plants were planted in each unit: three
rows 2 m apart, and plants spacing in row, 1m. Land preparation, fertilizer
application and other field practices were conducted according to
recommendations of the Egyptian Ministry of Agriculture.



Table 1. performance of studied watermelon genotypes.

1 2 3
Genotypes | 2-2-1-2 2.3-3-8 2-3-1-
1(11) ;
Flesh color Rose Rose Dark red
Green
Rind color Dark with dark Dark
Green Green Green
lines B
Seed color Brown Black Black -
Seed size Large Large Medium
4 5 6
Genotypes 21(3121) 2-3-1-2 2-3-1-3
Flesh color Rose Red White
Rind color Dark Green Dark
Green Green
Seed color Brown Brown Brown
Seed size Medium Large Large
7 8 9
Genotypes 2-3-1-7 2-3-2-1 2-3-3-11
Flesh color Orange Rose White
Green
Rind color Green wgr;edea:]rk GD ;g;
lines
Seed color Brown Black W= e i W SO Black
Seed size Large Large Small
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Table 1. Count

10 11 12
Genotypes 2-4-4-8 2-3-4-11 2-3-4-8
Flesh color Rose Orange Red
Rind color G?,ZZE Green g rier(;
Seed color Black Black Black
Seed size Medium Large Small
13 14 15
Genotypes 2-4-1-1 3-1-1-6 3-4-2-2
Flesh color Orange Yellow Yltie?lfc])f/v
Rind color (?.12; Green (I;D ;2;
Seed color Brown Brown Black
Seed size Medium Medium Large
16 17 18
Genotypes 3-4-2-5 6-1-4-9 6-2-1-11
Flesh color Red Canary Canary
Rind color C?lire,\l:l C?zare‘; Green
Seed color Brown Brown Black
Seed size Medium Medium Small

/4
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Table 1. Count

19

20 21
Genotypes 6-2-2-12 6-2-2-16 6-2-3-1
Flesh color Canary Canary Red
Rind color Green Green Green
Seed color Black Black Black
Seed size Small Medium Large
22 23 24
Genotypes 6-2-3-10 6-2-3-11 6-2-3-15
Flesh color Canary yellow ylzeil?svtv
Rind color gg';kn Green gg:;
Seed color Brown Black Black
Seed size Medium Large Medium
25 26 27
Genotypes 6-2-3-16 6-2-3-2 6-2-3-3
Flesh color Yellow yl_eil?c?\;[v Dark red
Rindeolor | g Green Green
Seed color Black Black Black
Seed size Small Large Medium
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Table 1. Count

28 29 30
Genotypes 6-2-3-3-18 6-2-3-8 6-2-3-9
Flesh color Dark red Canary Yellow
Rind color Green ggelg Green
Seed color Black Black Black
Seed size Medium Medium Small
31 32 33
Genotypes 8-1-1-18 8-1-1-20 8-1-1-21
Flesh color Yellow Orange Orange
Green Green
Rind color Dark with dark with dark
Green Green Green
lines lines
Seed color Brown Brown Black
Seed size Large Large Medium
34 35 36
Genotypes 8-2-1-1 8-2-1-10 8-2-1-12
Flesh color Dark red Dark red Dark red
Rind color GD;ZI; Green GD r?el::]
Seed color Brown Black Black
Seed size Medium Large Small
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Table 1. Count

37 38 39
Genotypes 8-2-1-3 8-2-1-6 8-2-1-9
Flesh color | Light rose Red Orange
Green
Rind color Dark Dark with dark
Green Green Green
lines
Seed color Black Black Black
Seed size Large Large Small
40 41 42
Philippine Philippine
Genotypes 7-5-3-5 28 25.3
Flesh color yellow White Rose
Light
. Green
Rind color g::g:l Cla_lr?az;tl with dark
Green
lines
Seed color Black Black Black
Seed size Large Large Medium
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Studied watermelon genotypes were recorded for 10 quantities
traits, viz., number of fruits per plant (NF), average fruit weight (kg)
(FW), total yield per plant (kg) (TY), rind thickness (cm) (RT), total
soluble solids (%) (TSS), fruit length (cm) (FL), fruit diameter (cm)
(FD), number of seeds per fruit (NS), 100 seeds weight (g) (SW),and
fruit shape index (SHI)).

Mujaju (2009) reported that the pulp of watermelon varies from
yellow or green (wild forms) to dark red (cultivars).Soluble solids were
measured in degrees brix using a refractometer that was dipped three
times into the flesh in the center of the fruit (Gusmini and Wehner,
2005).

Observations were recorded on various characters and subjected
to statistical analysis. Collected data were subjected to analysis of
variance (ANOVA) using Statistix 8software version 8.0 (2003) and
correlation was also determined. Genotypic coefficient of variation
(GCV), phenotypic coefficient of variation (PCV), and environmental
coefficient of variation (ECV) were calculated according to
Sivasubramanian and Menan(1973) and heritability (h?) was calculated
according to Johnson et al(1955).

RESULTS AND DISCUSSION

The general analysis of variance showed significant differences
among the 42 genotypes of watermelon for all ten studied characters in
2016 and 2017 (Table 2).

1- Number of fruits per plant:

Data showed that only line 6-2-3-16 and 6-2-3-15 had the highest
values of number of fruits per plant in both two seasons (7.0, 6.6, 6.7 and
6.2, respectively), with significant differences with the other inbred lines
in 2016 and 2017. The lowest number of fruits per plant was ranged
from 2.8 to 3.2 and obtained at 5 inbred lines in first season and 4 inbred
lines in second season with significant differences with the other inbred
lines.
2-Fruit weight:

Data obtained on fruit weight are illustrated in Table (2).1t is clear
that the genotype6-2-2-16 gave the heaviest fruit weight in both two
seasons (8.2 and 8.1 kg, respectively). The lightest fruit weight was
obtained in genotype 2-4-1-1 (1.9 and 2.0 kg) in both seasons
respectively. it could be concluded that genotype 6-2-2-16had the highest
value of fruit length, diameter and weight. (Gusmini and Wehner 2005)
studied 80 cultivars and found the range of mean value revealed
sufficient variation for average watermelon fruit weight between 1.59 to
9.58.
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3- Total yield/plant:

Data obtained on the total yield per plant are illustrated in Table
(2). The results indicated that evaluation of genotypes based on higher
yield per plant ranged from (7.6 to 40.5 kg) and (8 to 42.5Kg) in both
seasons respectively, genotype8-2-1-12 (40.50 and 42.5Kg) as the top
ranking genotype with significant differences with other inbred lines.
Philippine 28-2 had the lowest values of total yield per plant in two
season without significant differences with 4 inbred lines in 2016 and 7
inbred lines in 2017.

4- Rind thickness:

Rind thickness in the studied 42 watermelon inbred lines studied
ranged from 0.34 to 2.0 cm (Table 2) in the two summer seasons of 2016
and 2017. Rind thickness was significantly greatest in the genotype6-2-3-
8 in both seasons of study (2.00 and 1.98 cm, respectively). Slim rind
were obtained with Philippine 28-2 in both seasons (0.4 and 0.34 cm)
respectively. Gusmini et al. (2004) divided watermelons into three
groups based on the rind thickness. The first group were genotypes with
the rind thickness >1.9 cm, the second from 1.0 to 1.9 cm and the third
<1,0 cm.

5- Total soluble solids (%):

Total soluble solids in the studied 42 watermelon inbred lines in
both seasons had wide ranged from 3.0 % to 12.4 (Table 2). In both
seasons, total soluble solids was significantly greatest in 6-2-3-16 in both
seasons of study (12.3 and 12.4 %) respectively. LowestTSS was
obtained with Philippine 28-2 in both seasons (3 and 3 %, respectively).
Jelicaet al. (2011) studied six parents and their 30 hybrids for sugar
content which ranged from 8.8 to 10.8%.
6-Fruit length

Data obtained on the trait fruit length are illustrated in table (2).
The results obtained that the 4 inbred lines (2-3-1-1-11, 2-3-3-11, 6-2-2-
16 and 8-2-1-12) gave fruit length above 40 cm in both two seasons. On
the contrary, 2-4-1-1gave the shortest fruit length on both season (18.8
and 17.7cm, respectively). These results agreement with Gusmini and
Wehner(2005) who studied 80watermelon cultivars and found that fruit
length ranged from20.17 to 52.00 cm.
7-Fruit diameter

Data obtained on the trait fruit diameter of 42 watermelon inbred
lines are presented in table (2). Data showed that only line 6-2-2-16gave
the highest values of fruit diameter in both seasons (39.5 and 38.2 cm,
respectively), with significant differences with the other inbred lines in
2016 and 2017. The lowest fruit diameter was obtained on2-4-1-1 (12.6
and 13.0 cm) in both seasons, respectively.



Table 2. Means performance of studied watermelon genotypes.

| NF FW TY RT TSS FL FD NS SW SHI

Genotypes 2016 | 2017 | 2016 |2017 | 2016 |2017 | 2016 | 2017 |2016 | 2017 |2016 |2017 | 2016 |2017 | 2016 2017 | 2016 | 2017 | 2016 | 2017
1 2-2-1-2 4.5 4.1 3.3 3.2 135 | 13.1 | 0.64 0.69 | 10.0 | 10.0 | 28.1 | 305 | 20.2 | 21.7 | 2911 |[2946 | 146 | 152 | 1.40 | 141
2 2-3-3-8 3.2 3.0 4.9 4.8 151 | 144 | 1.30 1.32 8.1 8.1 329 |[36.7 | 322 | 310 | 3141 [309.7 | 74 8.0 1.10 | 1.18
3 [2-3-1-1(11) | 4.4 4.8 6.4 6.2 303 | 298 | 1.19 111 | 11.0 | 10.7 | 43.7 | 413 | 348 | 335 | 156.0 [150.0 | 7.7 8.3 123 | 1.23
4 |2-3-1-1(12) | 4.8 4.3 4.6 48 | 219 |205 | 1.00 0.97 9.0 9.0 |329 (356 |297 | 292 | 3510 [3545 | 7.3 7.9 117 | 1.22
5 2-3-1-2 4.5 4.1 4.0 4.1 18.0 | 16.7 | 1.57 1.52 5.5 55 | 321 |345 | 220 | 239 | 4355 |[4295 | 108 | 103 | 1.47 | 1.44
6 2-3-1-3 4.9 5.3 3.0 2.8 144 | 147 | 1.00 0.97 8.6 8.7 296 | 282 | 209 | 202 | 2655 |[269.0 | 56 5.1 1.40 | 1.40
7 2-3-1-7 4.5 4.1 4.9 48 | 223 | 196 | 1.00 0.98 8.1 8.1 332 [ 356 | 299 | 286 | 168.1 |[163.7 | 59 6.4 117 | 1.24
8 2-3-2-1 4.2 3.7 5.1 53 | 214 | 192 | 1.60 1.58 9.8 98 | 371 [395 | 337 | 324 | 2989 |[2929 | 49 4.4 117 | 1.22
9 2-3-3-11 3.9 4.3 6.9 70 | 266 |298 | 1.70 1.67 8.7 88 | 424 | 413 | 359 | 346 | 2114 |2149 | 6.1 6.7 1.20 | 1.19
10 2-4-4-8 4.2 3.8 4.0 3.8 16.7 | 144 | 1.60 1.62 7.2 73 | 315 (339 | 245 | 232 | 131.8 [1273 | 49 4.4 1.40 | 1.46
11 | 2-34-11 4.5 4.0 5.8 6.0 | 265 |239 | 1.20 1.18 6.9 6.9 | 387 |411 | 346 | 333 36.4 37.8 6.9 7.4 117 | 1.23
12 2-3-4-8 55 5.9 33 35 18.3 | 20.6 | 1.50 1.47 8.9 89 |36.0 [319 |242 | 229 | 2688 |2643 | 6.0 6.5 143 | 1.39
13 2-4-1-1 4.5 3.8 1.9 2.0 8.1 7.6 1.40 1.38 6.3 6.4 188 | 177 | 126 | 13.0 | 3278 |321.8 | 3.0 3.1 1.43 | 1.36
14 3-1-1-6 4.2 4.0 5.2 50 | 234 |201 | 1.90 187 | 116 | 112 | 346 | 370 | 326 | 313 | 3761 |[370.2 | 86 9.2 113 | 1.18
15 3-4-2-2 3.9 4.3 4.4 4.5 17.0 | 194 | 1.20 122 | 112 | 110 | 326 |352 | 289 |276 | 3039 |[298.0 | 106 | 11.0 | 1.20 | 1.28
16 3-4-2-5 4.2 3.8 2.2 2.3 9.2 8.5 1.10 1.07 8.8 85 | 290 (253 |19.6 | 183 | 388.9 [3924 | 43 3.9 143 | 1.38
17 6-1-4-9 5.4 4.8 2.7 25 145 | 124 | 1.40 142 | 110 | 108 | 237 | 261 | 204 | 191 | 1986 |[192.6 | 111 | 116 | 1.30 | 1.37
18 | 6-2-1-11 5.4 4.9 33 3.4 17.7 | 16.7 | 0.60 0.58 9.5 96 | 289 |[313 |241 | 228 | 267.7 |263.2 | 83 8.9 130 | 1.37
19 | 6-2-2-12 6.0 6.4 4.3 45 | 262 | 289 | 050 0.48 6.9 70 | 324 |348 | 286 | 273 | 1528 |1483 | 59 6.5 1.20 | 1.27
20 | 6-2-2-16 6.4 3.3 8.2 8.1 318 | 269 | 1.00 098 | 11.8 | 118 | 403 | 421 | 395 | 382 | 3632 |358.7 | 7.7 7.2 1.07 | 1.10
21 6-2-3-1 3.9 5.8 2.6 2.7 16.7 | 159 | 1.60 1.57 8.0 89 | 241 |265 | 209 | 196 | 399.6 [393.6 | 65 7.0 1.30 | 1.35
22 | 6-2-3-10 4.5 4.1 3.2 3.3 145 | 136 | 1.40 1.38 9.4 94 | 284 |308 |247 | 220 | 3933 [396.8 | 105 | 10.0 | 1.27 | 1.40
23 | 6-2-3-11 4.5 4.9 4.4 4.5 19.7 | 222 | 1.30 1.27 5.8 58 | 323 |[351 | 286 |273 | 3083 [303.8 | 89 9.4 1.20 | 1.29
24 | 6-2-3-15 6.7 6.2 3.8 40 | 255 | 243 | 1.20 122 | 119 | 118 | 318 |342 | 250 | 237 | 1520 |1555 | 111 | 116 | 137 | 144
25 | 6-2-3-16 7.0 6.6 4.5 46 | 316 |303 | 0.70 067 | 123 | 124 | 347 | 355 | 294 | 281 35.8 39.3 5.9 6.5 1.23 | 1.26
26 6-2-3-2 4.2 4.6 4.1 4.2 173 | 194 | 1.30 1.32 8.9 89 | 377 346 | 271 | 258 | 251.3 |2548 | 34 3.2 137 | 1.34
27 6-2-3-3 3.2 2.8 2.9 2.7 9.3 7.6 1.10 1.07 3.9 39 | 242 | 266 |21.3 | 199 | 2008 [196.3 | 94 10.0 | 1.20 | 1.34
28 |6-2-3-3-18 | 5.1 4.6 5.9 6.0 | 299 |272 | 120 118 | 105 | 103 | 369 |398 | 341 |328 | 1935 [190.7 | 9.1 8.6 113 | 1.21
29 6-2-3-8 3.9 4.3 5.1 5.2 19.6 | 22.3 | 2.00 1.98 6.8 69 | 369 |[393 |336 |323 | 2314 [2249 | 46 51 117 | 1.22
30 6-2-3-9 2.9 3.3 4.3 4.4 124 | 145 | 1.30 1.27 7.9 79 322 | 346 |279 | 266 | 2805 |284.0 | 89 9.4 1.23 | 1.30
31 | 8-1-1-18 3.0 2.8 3.3 3.2 10.7 | 8.8 1.50 1.48 5.8 58 |334 (301 |226 |215 | 1656 |161.1 | 89 9.5 1.43 | 1.40

cq

1202 (€) 9¢ “19s “[dady jo r 1067



Table 2. Cont.

NF FW TY RT TSS FL FD NS SW SHI

Genotypes 2016 | 2017 | 2016 |2017 | 2016 | 2017 | 2016 | 2017 |2016 |2017 | 2016 | 2017 |2016 | 2017 | 2016 2017 | 2016 | 2017 | 2016 | 2017

32 8-1-1-20 35 31 5.1 52 18.2 | 16.2 1.40 1.38 105 | 10.3 | 36.4 | 388 | 332 | 319 386.8 |382.3 8.0 8.5 117 | 1.22

33 8-1-1-21 35 3.9 2.2 2.3 7.6 8.9 1.20 1.22 118 | 116 | 229 | 253 | 193 | 180 | 376.0 [370.0 | 139 | 134 | 1.30 | 141

34 8-2-1-1 3.9 3.3 2.8 2.7 10.9 9.0 1.30 1.32 9.0 9.1 239 | 263 | 206 | 19.3 | 380.5 |384.0 | 8.0 8.6 1.30 | 1.36

35 8-2-1-10 45 41 3.8 4.0 174 | 16.3 1.50 1.52 6.4 6.4 321 | 345 | 242 | 237 2955 |[291.0 9.4 9.9 1.40 | 1.46

36 8-2-1-12 5.4 5.8 7.5 7.3 405 | 425 0.90 0.88 11.7 | 115 | 400 | 415 | 323 | 35.6 188.0 | 184.0 53 4.8 1.20 | 1.17

37 8-2-1-3 31 3.0 4.9 51 174 | 151 1.20 1.17 5.8 5.8 350 | 374 | 327 | 314 2385 2325 5.6 5.1 113 | 1.19

38 8-2-1-6 49 43 3.1 31 16.2 | 13.8 | 1.70 1.68 9.1 9.1 249 | 298 | 182 | 21.0 | 4305 |434.0 | 114 | 119 | 140 | 1.42

39 8-2-1-9 5.9 5.4 2.7 2.9 16.0 | 155 | 0.90 0.87 10.7 | 105 | 26.0 | 284 | 217 | 204 | 3378 |3318 | 86 9.2 1.30 | 1.39

40 7-5-3-5 42 3.7 2.8 2.9 116 | 104 | 0.80 0.82 9.6 9.6 269 |29.3 [ 205 | 208 | 339.5 |330.0 | 6.2 6.6 137 | 141

41 Phgg’_gi“e 38 | 32 | 21 |23 |80 |73 |040 |034 |30 |30 |234 |228 |185 |17.2 | 1190 |1145 | 149 | 152 | 1.30 | 1.33

42 |Philopine | 3 | 33 | 38 |36 |141 |120 | 160 | 157 |50 | 50 [287 327 259 |231 | 2880 |2820 | 83 | 78 | 127 | 142

Mean 45 43 4.1 4.2 185 | 17.9 1.24 1.22 8.6 8.6 31.7 | 332 | 265 | 256 269.0 |[266.4 | 8.0 8.2 1.27 | 1.32
Range 2.97t0 28to |19to | 2to [8.1to |7.3t0 0.4 102 0.34to | 3to | 3to |18.8to|17.7to [12.6to|13to | 35.8to |37.8to | 3to |3.1to |1.07to|1.1to

6.6 8.2 8.1 405 | 425 1.98 123 | 124 | 437 | 421 | 395 | 38.2 435.5 434 149 | 152 | 147 | 144

LSD 45 43 4.1 4.2 185 | 17.9 1.24 1.22 8.6 8.6 317 | 332 | 265 | 256 269.0 |[266.4 | 8.0 8.2 1.27 | 1.32
INF=Number of fruits per plant, FW= fruit weight (kg), TY=Total yield per plant (kg), RT=Rind thickness(cm), TSS= Total soluble solids (%), FL=Fruit length (cm), FD=Fruit

diameter (cm), SHI = shape index, NS= Number of seeds per fruit and SW =100 seed weight (g)
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8- Number of seeds per fruit

Number of seeds per fruit of the studied inbred lines had wide rang
from 35.8 to 435.5 seeds (Table 2) in both seasons. The genotypes 2-3-4-11 and
6-2-3-16 had the lowest number of seeds per fruit with significant differences
with the other inbred lines in 2016 and 2017. on the other hand, 2-3-1-2 and 8-
2-1-6 had the highest number of seeds per fruit with significant differences with
the other inbred lines in 2016 and 2017. Anburani et al (2019) studied thirty
watermelon genotypes and found that number of seeds per fruit ranged from
115.00 to 422.67 seeds. Messiaen (1994) reported that watermelon seeds are
relatively large, with 7-20 seeds/g, varying in color i.e., white, green, yellow,
grey, tan, brown, red, black as well as mixed colours. Seeds continue to mature
as the fruit ripens and the rind lightens in color.

9- 100 seeds weight (g):

100 seeds weight of the studied inbred lines had wide rang from 3 to
15.2 g (Table 2) in both seasons. The inbred lines 2-4-1-1and 6-2-3-2 had the
lightest 100 seed weight with significant differences with the other inbred lines
in 2016 and 2017. on the other hand, 2-2-1-2 and Philippine 28-2 had the
heaviest 100 seeds weight with significant differences with the other inbred
lines in 2016 and 2017. Anburani et al (2019) studied thirty watermelon
genotypes and found that 100 seed weight ranged between 4.25 and 12.63g.
10-Fruit shape index

Data obtained on fruit shape index trait are presented in table (2).The
results showed that the values of fruit shape index ranged from 1.07 to 1.43 in
the both seasons, these values referred that the shape of all inbred lines were
round and cylindrical, this scale of fruit shape index of melon fruits by Rashidi
and Seyfi (2007). These shapes are excellent for market. Gusmini and
Wehner (2005) studied the length/diameter ratio (L/D) in watermelon and
found that fruit shape index ranged between 1.1 and 2.3.

These results agreement with Jelica et al (2011) which reported that the
current demands of both consumers and producers are an important item in
watermelon breeding programs, especially for fruit traits and said these
requirements are: fruit size of 4-6 kg, good taste (8-10% SS), rind thickness up
to 1.5 cm, round to oval-shaped fruit, small seeds and very high meat ratio.
Genetic studies

Selection is the fundamental process in the development of superior
varieties and it depends on the variability available in the crop. Genetic
variability is the basic need for a plant breeder to initiate any breeding
programme. A wide range was observed for the major yield contributing
characters and wide variances were observed for these traits.

- PCVand GCV

Greater variability ensures better changes of producing new desirable
forms. Phenotypic coefficient of variation (PCV) and genotypic coefficient of
variation (GCV) were computed for ten studied characters on 42 genotypes of
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watermelon (Table 3). The PCV for different characters ranged from 14.86%
(fruit shape index) to 73.84% (total yield per plant). The GCV ranged from
14.05% (fruit shape index) to 72.98% (total yield per plant). High amount of
fixable variation in watermelon characters has been reported by Lalta et al.
(1998). In the present study, high estimates of both GCV and PCV were
registered for the studied traits, viz., FW (60.21 and 60.31% respectively), NS
(66.04 and 66.06% respectively), SW (61.84 and 62.12% respectively) and TY
(72.98 and 73.84% respectively) which suggest greater phenotypic and
genotypic variability among the accession and responsiveness of the attributes
for making further improvement by selection.

Moderate estimates of GCV and PCV were registered for the traits FD
(40.13and 40.13% respectively), TSS (46.43 and 46.45% respectively), NF
(39.18 and 40.31% respectively) and RT (51.27and 51.32% respectively).

Low estimates of GCV and PCV were registered for the traits viz., FL
(29.14and 29.79% respectively) and SHI (14.05and 14.86% respectively),
which indicated that these traits were less affected by environment. (Indiresh
1982) reported similar results in bitter gourd. This suggests that these characters
may be less influenced by environment which is agreement with the findings of
Tomer et al. (2008) in muskmelon.

Table 3. Estimation of PCV, GCV, heritability and genetic advance
as per cent of mean for various characters in watermelon.

No. Characters Ve Vg Vp GCV PCV h’
1 FD 0.99 105.35 106.34 40.13 40.31 99.07
2 FL 4.23 93.46 97.69 29.14 29.79 95.67
3 FW 0.02 6.27 6.28 60.21 60.31 99.69
4 NF 0.16 2.80 2.97 39.18 40.31 94.45
5 NS 17.30 30956.40 30973.70 66.04 66.06 99.94
6 Sw 0.23 25.49 25.72 61.84 62.12 99.11
7 TSS 0.02 16.30 16.31 46.43 46.45 99.90
8 TY 4.05 169.97 174.02 72.98 73.84 97.67
9 RT 0.00 0.39 0.39 51.27 51.32 99.82
10 SHI 0.004 0.032 0.04 14.05 14.86 89.36
NF=Number of fruits per plant, FW= fruit weight (kg), TY=Total yield per plant (kg), RT=Rind
thickness TSS= Total soluble solids (%), FL=Fruit length (cm), FD=Fruit diameter (cm), SHI =
shape indexNS= Number of seeds per fruit and SW =100 seed weight (g)

- Heritability

In the present study, almost all the characters exhibited high heritability
value which ranged from 89.36 to 99.94 per cent. The characters included 100
seed weight, number of seed per fruit, single fruit weight, fruit diameter, fruit
length, flesh thickness, and yield per plant. High heritability values obtained for
all traits in the present study suggest that these traits may generally be governed
by additive gene action and hence the phenotype would provide a fairly reliable
measure of the genotype which provides scope for selection based on the
phenotypic performance.

In general, we can notice that the differences between phenotypic
and genotypic variance for all studied traits were low. In other words, the
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large portion of phenotypic variance (%) was due to the genetic variance
(cszg). Consequently, estimated broad-sense heritability showed high
values for these traits, indicating that the observed significant phenotypic
differences among the studied inbred lines are of genetic nature and there
are small environmental effects on the phenotypic variation. Therefore,
these characters can be improved through selection based on phenotypic
observations in early segregating generations in watermelon germplasm.
- Correlation

Simple correlation coefficient among 42 watermelon inbred lines
is presented in (Table 4). The result indicated highly significant positive
correlation for FD with FL (0.66), FW(0.23) and TY (0.44). Whereas
negative correlation was recorded with SHI(-0.26). Significant and
highly positive correlation for FL with FW (0.33) and TY (0.50)
respectively were also observed. Whereas negative correlation was
recorded with SHI (-0.12). Significant and highly positive correlation for
FW with RT (0.15) and TY (0.82) respectively were also observed.
Whereas negative correlation was recorded with SHI(-0.31).Significant
and highly positive correlation for NF with TSS (0. 51) and TY (0.67)
respectively were also observed. Whereas negative correlation was
recorded with SHI (-0.09).Significant and highly negative correlation
was recorded for TY with SHI -0.27).
Table 4: Simple correlations coefficient among 42 watermelon inbred

lines.

FD FL FW NF NS RT SW TSS TY
FL 0.66
FW 0.23 0.33
NF 0.45 0.38 0.16
NS -0.32 -0.47 -0.21 -0.22
RT -0.34 -0.22 0.15 -0.27 0.40
SW 0.04 -0.18 -0.49 -0.16 0.05 -0.15
TSS 0.39 0.13 0.22 0.51 0.28 0.02 -0.14
TY 0.44 0.50 0.82 0.67 -0.34 | -0.08 | -0.44 0.41
SHI -0.26 -0.12 -0.31 -0.09 0.13 0.07 0.15 -0.08 | -0.27

NF=Number of fruits per plant, FW= fruit weight (kg), TY=Total yield per plant (kg),

RT=Rind thickness TSS= Total soluble solids (%), FL=Fruit length (cm), FD=Fruit

diameter (cm), SHI = shape indexNS= Number of seeds per fruit and SW =100 seed

weight (g)
CONCLUSION
The results can be concluded that variability studies showed
significant differences among the 42watermelon inbred lines for all the
studied10 characters. 8-2-1-12 had the best marketable yield and fruit
quality on shape (excellent round shape), fruit weight (7.3 and 7.5 kg),
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number of fruits per plant (7.5 and 7.3 cm), total yield per plant (above
40 Kkg), TSS (11.7 and 11.5%) and the flesh color is dark red, but the
seeds is very big, so, this inbred line is suggested to be introduction in
breeding programme for red F; hybrids production.6-2-2-16, 6-2-3-15
and 6-2-3-16 are the best marketable yield and fruit quality as yellow
watermelon inbred lines of shape, fruit weight, number of fruits per
plant, total yield per plant, TSS and the flesh color, and they are
suggested to be introduction in breeding programme for yellow F;
hybrids production. Genetic analysis indicated maximum phenotypic and
genotypic coefficient of variation for most characters. High heritability
observed for all characters.
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