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Introduction

The success of breeding programs depends on the existence of diversity in germplasms in terms of the
desired trait or traits. Collecting superior watermelons and examining their characteristics provides valuable
resources to researchers for breeding programs. Watermelon (Citrullus lanatus (Thund) Matsum and Nakai)
(Citrullus lanatus) has great diversity in terms of shape, fruit size, fruit skin pattern, fruit flesh color, seed length
and width, and number, the seed in the fruit as well as the quality of the fruit is among its cultivars and varieties,
therefore it seems that by examining the native cultivars it is possible to find desirable traits and use them in
future commercial cultivars for breeding processes. Iran is the most important producer of watermelon seeds.
These nuts not only meet the needs of the domestic market, but are also one of the export items, especially to
Arab countries. Limited breeding efforts have been made globally on nutty watermelons. However, developing
high-yielding and high-quality cultivars can improve water use efficiency and enhance export potential and
foreign exchange earnings. In many central and eastern provinces of the country, nutty watermelons are
commonly cultivated as a second or dry-season crop. Unlike edible watermelons, the yield in nutty watermelon
cultivation is measured by the quantity of dry seeds produced, rather than the fresh weight of the fruit, as the
seeds are harvested for use as snacks. The primary breeding objective for nutty watermelons is seed yield. Other
key traits targeted for improvement include larger seed size, a higher kernel-to-hull ratio, and softer seed texture.
Therefore, due to the fact that it is necessary to investigate the cultivated landraces in each region, the genetic
diversity and capabilities of each for genetic modification and improvement should be determined. This research
investigates the genetic diversity of the indigenous s of Iran through the investigation of morpho-physiological
traits.

Materials and Methods

In order to evaluate genetic diversity and eliminate weak and low-quality landraces in the first generation and
to investigate genetic improvement in the second generation of 10 Iranian watermelon (Citrullus lanatus (Thund)
Matsum and Nakai) landraces by examining growth and seed-related traits, a two-year study was conducted in
Farouj County. Seeds of the landraces Jabani (4 lanrace), Sanbak (4 landrace), and Kalaleh (2 landrace) from
Jovin, Kashan, and Gorgan were separated and collected based on fruit skin color and seed-related traits. Direct
seed sowing was carried out in Farouj County lands using drip irrigation with a tape. Evaluation of 10 local
breeds was carried out in the first year (first generation) in a randomized complete block design with 3
replications and 10 samples per experimental unit. Then, inter-cultivar and intra-cultivar selection was carried
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out among the 10 local breeds with regard to uniformity and especially data on key seed-related traits, including
seed yield and kernel-to-seed percentage. The 4 selected landraces from the first year were evaluated again in the
second year (second generation) in a randomized complete block design with 3 replications and 10 samples in
the experimental unit.

Results and Discussion

Data analysis of the selected landraces in the first and second years was performed as a split plot analysis of
variance. The study of morpho-physiological and functional changes of different watermelon s in the first
generation showed that the s of Stigma 1 and 2 and Jabani 1 and 3 were superior to the other landraces in terms
of growth traits and fruit yield, but in the second generation, Jabani 1 had the best fruit yield in terms of weight
and fruit flesh percentage and can be used as mother s for the improvement of nut watermelon. Also, in the first
generation, the study of traits determining seed quality and quantity such as thousand-seed weight, percentage of
kernel weight to seed, length, width and diameter, and seed coat thickness showed that Jabani 1 and 3 were the
most desirable landraces. In the second year, the Jabani 1 and 3 landraces had the highest seed quantity and
quality and were suitable for cultivation as nut watermelons. Comparison of the two generations of each of the
selected landraces showed that most of the fruit and seed traits improved under the influence of generation, and
the second generation produced heavier fruits with higher seed yield. Also, this improvement in fruit traits in
Jabani 1 and improvement in seed traits in Kalaleh 1 was more significant than in others.

Conclusion

The evaluation of morpho-physiological and functional traits in the first generation of various watermelon
cultivars revealed that Kalaleh 1 and 2, along with Jabani 1 and 3, outperformed the others in terms of growth
performance and fruit yield. However, in the second generation, Jabani 1 demonstrated the highest fruit yield,
particularly in terms of fruit weight and flesh percentage, making it a strong candidate for use as a maternal
parent in nutty watermelon breeding programs. Additionally, the assessment of seed quality and quantity traits—
such as thousand-seed weight, kernel-to-seed ratio, seed length, width, diameter, and shell thickness—in the first
generation indicated that Jabani 1 and 3 were the most desirable cultivars. In the second year, Jabani 1 and 3
exhibited the highest seed quantity and quality, making them well-suited for cultivation as nutty watermelons. A
comparison between the two generations of each selected cultivar revealed that most fruit and seed traits
improved in the second generation, which produced heavier fruits with enhanced seed yield. Notably,
improvements in fruit-related traits were most significant in Jabani 1, while enhancements in seed-related traits
were more pronounced in Kalaleh 1 compared to the other cultivars.
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Figure 1- Comparison of seed appearance characteristics of selected watermelon landraces
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Table 2- The seed characteristics of the watermelon landraces

. aldyl5 39 ald &1 2o (59 w2y s Job M2l Gy Culbs
> e weight of one e percentage of kerne ; ee e thickness 0
e 3135 Th ht of Th flernel o ® jongth  Seed  The thickness of
Landrace thousand seeds weight to the whole seed (mm)g width the seed coat
(@) (%) (mm) (mm)
‘Sl b;kl’ 179.5¢" 50.02 14.56¢% 8.63cd 0.40%
on
SZ b;k2’ 157.9¢ 48.9% 13.86¢¢ 7.09¢ 0.38¢°
on
§osa 171.6° 48/3° 15.12¢ 8,13¢dcd 0.37¢
‘Sonbak3’
b s 149.3¢ 46.6° 13.55¢ 8.35¢ 0.39¢
‘Sonbak4’
Lt 328.6° 45.2° 2013 1173 0.51b
Jabanil
Z He 270.6" 416° 1834 1117 0.46°
Jabani2’
3 St 310.4° 39.6' 19.99  1150° 0.50°
Jabani3’
4 @LB 275.2° 44 5 18.38° 10.47% 0.572
Jabani4*
Taus 158.2¢ 44.6¢ 15.01°¢ 8.61% 0.42¢
‘Kalaleh1’
el | 161.5° 45.6% 14.70% 9.30% 0.39¢
‘Kalaleh2

(LSD, p=<<0.05) 5,155 (5 I3 sxo cigl5 tuo > gy Jlois] o ;3 LSD (01 pololpy ctidly o S yiio By S5 g s o8 ooy uSibo w0 0 *
* In each column, the means that have at least one letter in common are not significantly different based on the LSD test at the five
percent probability level. (LSD, p<<0.05).

Wlgia (oo G135 0900 3 Shes Glho (Glasyo (188le) (il ylg 42525 -4 Jgo

Table 3- ANOVA (mean squares) for the fruit yield traits of watermelon landraces

3laxi bwwgio

buwglo

039 bwgie

039 bwgie

KW 3 Slos
25 2l @ Ag N0 0940 ) Dga0 Caws a0 CoigS . = :
gove vy ¥ Ry 9200 0 09 b % ¥0 dgwe CenigS ogwo 339 3 ,Slos
SOV J Average Average Average Average . . Seed vield
df : - - Fruit flesh Fruit y
number of fruit weight of fruit flesh ercentage ield
fruits per plant weight fruit peel weight p g y
e 2 0.9* 0.34m 0.15™ 0.09™ 55.90* 0.024™  0.000009 "
Block
sloee Ol
9 0.2m 13.1** 0.18** 0.70** 196.24**  371.27** 0.22**
Lanrace
(159
18 0.19 0.27 0.05 0.01 10.23 0.38 0.001
Error
cops
Ol yusis 36.32 21.84 21.58 7.40 5.73 1.66 3.1
CV (%)

il oo Juoyd S Jlosn ] prdaws 53 I3 me 5 c(g )l sixo el o1imd LS il 4y KK NS
" and **: non- significant, and significant at the 1% of probability level, respectively
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Table 4- Comparison of the average traits related to the fruit yield of watermelon landraces

3axi buwgie o359 bawsio 359 g — ;
) . - = KWEIN-) )SL]LQ‘ .
I Y L R e R A it e TN
‘ Average i Average Average o9 ~ Seed yield
Average fruit / i ’ Eruit
Landrace number of weight (kg) weight of fruit flesh  Fruit flesh ield rattlo_l
fruits per fruit peel weight (percentage) ( toyn ha) (ton.ha™)
plant (kg) (kg) )
! ‘Stnb;kl’ 1.66% 3.15° 1.13% 2,02 63.93° 52,8 0.75¢
2 ‘Sinb;kz’ 13% 3.14 0.95® 2.19° 69.942 42.33° 0.55¢
3 ‘Sinb;k? 1.33 2.3 0.87%® 1.498b¢ 63.3° 31.60° 0.715¢
4 ‘Stnb;k4’ 1.66° 173® 0.68" 1.05° 61.00 28,8019 0.53¢
° Jlat:;:; 2 2.88° 135 1.53%c 53.3b° 57.60° 1.418
6 ‘JZELBZ 1.332 2.31% 1.17% 1.14% 49.9¢ 31.70¢ 103
abani
! Jgat:;:; 1.66° 277 1422 1.35%¢ 49.25°¢ 41,519 1.15b
8 “]4 Efblir 1.332 2.352 1.13% 1.230c 52.00b° 30.53¢f 0.97¢
abani
S ‘K(l)ljlﬁl’ 2 1.36° 0.69° 0.67 49.40° 29,428 0.95¢
‘KZI‘\JIM;Z 1.662 179ab Og?ab 0.82¢ 45.80¢ 2600h 093¢
olale

(LSD, p<0.05) 35,55 (syls gixo Coglés duoyd gy Jloin] grdaw ;3 LSD (9051 (wluolys el so S jtio By 5 > Jilis oS ooy Sl a0 0 *
* In each column, the means that have at least one letter in common are not significantly different based on the LSD test at the five
percent probability level. (LSD, p<<0.05).

(1400) 093 Jlow alajl 53 algaids 0235 2 oxe Sadl35 4o laoguas (€l po (8lie) il g 2525 -6 Jgan
Table 5- ANOVA (mean squaress) for the seed characteristics of selected watermelon landraces in the second year

experiment (2022)
- 4, a3 o W13 4y 320 (39 Moyd Jsb e el Gy Cualiud
S galio r The weight of : PR IEY prY prY
S.0V 3l one thousand Kernel to seed i
e df weight percentage Seed Seed ~Seed The thickness of
seeds length width  diameter the seed coat
sk 2 11.22 0.09m 0.16™ 0.003m 0.01m 0.0001"s
Block
sl 315 3 26655.23** 26.28** 23.20** 8.37** 0.67** 0.08**
Lanrace
s
6 6.1 0.50 0.11 0.18 0.01 0.0002
Error
e b 0.98 151 1.89 3.96 3.61 0.12
CV (%)

Al e 2oy S Jloin ! pdaws 1 (655 dme 5 (5 ixe g sk LS o FFg NS
s and **: non- significant and significant at the 1% of probability level, respectively
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wgeo (i lawgie Jold g (00,Slee Wlaw oS b ol
CubgS o)> ogun CubsS ()jg Lawgie g Cungy ()9 bawgio
@a.w ) 4)]9..\,«.127 lises A_':‘b“' dllb.)])) ).3.). 9 0gao .))5\14)& «0guo
(8 Jgiz) azaly (ol ino B3NS s> S (gllas Jlozs]

some S a5l e sbadlp e b b mlbs il
(PS5 eks 3/14) bgs0 (S bl deng (gD Gxe OS]
(e,55ks 15) 7 WM™ Jlie o as oamlie 1 SLb o
wloee gl )0 bare Cawgy (T S (Bl 1y g (S
Loy g CasS (yig oy (pySshS 180) T bl ol s 4,
|y osse CubS i e (p )55k 0/80) 7 DS g o9 S
T bl )3 ogme CussS Moy pyieS &S Sygepd ol i
S )3 5 62/8 Sile (im ogue 3,Shas (YL 05 oanliie
ol Jako ol & Ghge s o T Gl o 313 4 by yo
90 a3 Jobs HiSa 5 20060 L 2 AW 5 jesls
9 o S 5 U3 LT SLb 55,0 5 Skee asls
Al )y 5y Sles oy jieS HlSa > o5 0/90 L 2 NS

ol olale 3T pgs Jlaw 5 53y Bilas guad b Lo o cilieo

JUo 3 b 4 bygje Sluoguad slaedly uibjly 4558 Jgao
99 bl paws p3 e 335 a5 a0 L Jgl iales] pgd
Slao oles i b gme b Cliv ol old p oy
Lo)d g ogee CubsS (g bawgie jrds pod Jus )3 (ow)p 390
O gl e G Sy o)y g S
osbly el ey Wlgi oo amdpe L5 & iy (g pSeuite
Al ity IS g (i3S 8 Con laedg g,

) T bl bgye byl g 0oVl T Jgio Gillas
162/1) Z a¥S™ 1> wbsylza 59 cpyieS 5 0392 (p,5 345 iy
e S35 4l 4 Sin g s S 3 sl e ( 15
45 Sike b g s (ol Sas 51 775 3 bl T bl
e Sl peda Lol x|y ey 4y jie (39 Lopd (npmly 2oy
95 4 |y (hoys BL/03) wls & 500 159 Joy> cp VL 1T WS
sogke 2035 Jgbo (5S0be) T bl (ol s 51 ol ol
S gy il |y ke 2585 (reike 1244 o5
02 xSl g o e 14140 Jsbo (:Silo 4y 590 L 7 DT
e Sl 55,5 ol |y sl (555 iake O/38
) ssds o pcaelies o5 g o fmaed i Z AT T ol
M Casgy (s &S duy e Gl 4 b plad] a4
ol dgptie 3 bl e 31355 5 (20 Lo 0/98)

(1400) o5 Jw (siulo;l 43 dilguin oo (315 ald Clwogad b b po Olho -7 Jgi>
(2022) Table 6- The seed characteristics of watermelon landraces in the second year experiment

Slaa bawgie 039 e Oj9 Moy
L iy P ogm &>, 3 aild 4 Adeb ot HRCele d Cuy Cwlbe
oo 15 Average The weight Kernel to Seed Seed Seed The thickness of
Landrace  pumber of of one seed weight length width diameter the seed coat
fruits per thousand percentage (mm) (mm) (mm) (mm)
plant seeds (g) (%)
L @.L'F’ 22 345.70° 45.43° 20.352 12.442 3.3%2 0.86°
‘Jabanil’
3 S b b b b b
o 1.662 320.18 45.13 19.22 11.81 2.80 0.98?
Jabani3
L 28 180.20° 51.032 15.93¢ 9.17¢ 2.68° 0.6¢
‘Kolaleh1”
2 ) 1.332 162.18¢ 44.83° 14.40¢ 9.38° 2.23° 0.80°
‘Kolaleh2

(LSD, p<0.05).5)85 (s )b s coglis b p> gty Jloin] gdaws 3 LSD 9051 (wlool s caicisly o S jitio o 5 3 Jilis &S loncnSilo (ygiw y2
* In each column, the means that have at least one letter in common are not significantly different based on the LSD test at the five
percent probability level. (LSD, p<<0.05)
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Table 7- ANOVA (mean squares) for the fruit yield traits of selected watermelon landraces in the second year experiment

(2022)
o Mand bwgie i bwgie (59 hawge (359 lawge o3 5 Slos
v . - ) - .- o N . = .
i @bie i Ay )3 oo 29+ Sy Cawyy B9 SN cbes oo dShes g
SOV s Average Average Average Average Fruit flesh Fruityield  seed
df number of fruit weight of fruit flesh ercentage ield
fruits per plant weight fruit peel weight p g Y!
S5k 2 0.25m 0.004ns 0.02ns 0.03"s 58.19"s 0.10" 0.001"s
Block
sl 33 3 0.30M™ 1.34** 0.33** 0.52** 120.97* 980.50**  0.13**
Landrace
e 6 0.13m 0.05 0.02 0.01 14.40 0.16 0.001
Error
oS 15.88 9.85 14.00 7.93 6.86 0.91 2.87
C.V (%)
Al e 30> K g g Jlein] gaw 3 (65 xe ()3 e b odimd Ui ol sy FFFNS
ns *and **: non- significant, and significant at the 5% and 1% of probability levels, respectively
(1400) 95 Jw (siulo;l 15 dilguind 84335 w1 Joxo (S35 13 dgae 3,Sos Clhwo -9 Jgun
(2022) Table 8- The fruit yield traits of selected watermelon landraces in the second year experiment
daxs bawgh *y39 Jawgh . . . “ nE
i FEOHTIE s bugie Oj9 bawgie  CudeS oy sose 3
dig S0 ° . -t s 2o 3 Slos :
Ssly - o900 Cuwgy  dgro CunigS o Fraityield 2o
Average Average A A Eruit flesh Ity Seed yield
Lanrace  number of fruit Average verage ruit fles yield hat
fruits per weight weight of fruit ~ fruit flesh ~ percentage (ton.hah) (ton.ha™)
i 0,
plant (kq) peel (kg) weight (kg) (%)
L @L'\_? 2 3.142 1.342 1.80° 57.4720 62.8 1.398
‘Jabanil’
3 b b b b b
. 1.662 2.43 1.272 1.16 47.75 44.40° 111
Jabani3
. Lo , 22 2.04 0.76° 1.28° 62.722 46.80 1.01°
Kolaleh1
24 ) 1.332 1.50° 0.70° 0.80° 53,2420 20.60¢ 0.90¢
‘Kolaleh2

(LSD, p<0.05).5,5 (gl size coglis duo > gty Jloin| o )3 LSD 9051 (ol b oo S o By 5 0 Jilis oS locpSilio (gt o p0*

*In each column, the means that have at least one letter in common are not significantly different based on the LSD test at the five
percent probability level. (LSD, p<<0.05)

oSly (lodgs oy i S (gly (dore sladlp aad o ol &S
e gl S & s gl pan g asls LS,
ol>

e B qgwp 090 Jore g3l ele o
Ay 255 9 Ab)lim (jg (S g i o e STy Sl
3k Cangy Caaled oy (2 JS3) sl olais g 4,
ot izren )8 odalie I Sl 5 T SLls lajles
(2 JSs) cails 1y s gy cppS36 Z AN 1S

P9 pibe )l 49 i Blas guad s dasi o Clds
P9 inlojl )3 )k Sluogad b baspe slaodls Luib)ly 4355
S0y o 3l Sl a2l o gsdge nl Sl 10 Jpax o
CksS 20 3 48 bl o gine 585 5y 2ye g 4 & o g
Sy e 315 gg eole i 45 Syeyn @yls ool sl als
Pgme b o K plas Jlis! maw p clio olo
Wb e Moy o B g s bilie Sl e sl
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Table 9- Analysis of variance (mean squares) of traits related to seed characteristics of generations of watermelon landraces

35 ol wp WOk gy, Fepjgmey  phuldd e kb )k cwy cele
Pl i The weight of i
SOV ;! one thousand Kernel to seed Seed Seed Seed The thickness of
o df seeds weight percentage length width diameter the seed coat
Gen::z: tion 1 492.23"™ 41.63** 0.002" 0.36* 0.009" 0.26"¢
ohol 05 o> 93.12 0.05 0.26 0.008 0.009 0.66
Main plot error
L‘;l:: r:f . 3 50211.6** 30.50** 49.56** 13.7** 0.94** 18.60**
e 35 X Jus
Generation x 3 67.30 22.76** 0.77* 0.17m 0.05** 0.76™
Lanrace
o ol 14 290.8 0.33 0.19 0.10 0.008 0.32
Minor error
UC‘:)A:/” (“0;;9 6.88 1.2 2.49 2.98 3.20 4.94
. 0,

kk Kk

Wil oo Ao yd S g oy iy Jleis ] e D 5 dime > e pE pagbeds o Sy KT NS
ns, * and **: non- significant and significant at the 5% and 1% of probability levels, respectivel
9 g p y p y
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Figure 2- The seed characteristics in watermelon landraces (LSD, p<0.05)
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Table 10- The interaction effects of generation xlandrace on the seed characteristics of watermelon

i Joxe 3135 il &1 jhe (yj9 )3 s dsb o Sl
Gereration Landrace  [<ernel toseed weight percentage  Seed length Seed diameter
(mm) (mm)
It 46.15"" 20.13° 3.21%
‘Jabanil’
3 S 39.58° 19.99° 2,950
1 Jus Jabani3’
Generation 1 Ty 44.60° 15.01%¢ 2.63%
‘Kolaleh1’
7 JYS 45.56P 14.70b¢ 2.47¢f
‘Kolaleh2’
vaen. 339°
jl Efu:, 4543b 20.532
abani
o 2.80‘1
- j3 Eflel_} 45.13 19.23
; abani
- ) X 2.680‘19
Generation 2 ‘K(l) I;JIB; ) 51.032 15.93¢
s 2.3f
olale

b sme Cglis doy> gy Jlein] gaws )3 LSD (9051 (bl caidily oo S o s 5 3 Jlis oS ol SSle ygiw ya 3
(LSD, p<0.05)..5,l
* In each column, the means that have at least one letter in common are not significantly different based
on the LSD test at the five percent probability level. (LSD, p<<0.05)

039 025 S 5 gl s 3 TN o (3US5) ol oluais]
039 2050 00 51 [t pod Jus 4 s g el | oge S
10 pSola b pgd Juus 3 T aMS™ Jlos ccuily (5208 ogn0 cisS
ol olaid] 3¢5 4y ogue CdgSuo) slp |y A oyll gy oy
o & bgipe (103 AIAA) (a3l o) ke o sl S Sl
30 e ogae cusgS Moy > (gylel ol g0 pgd Juus y> Z NS
023l ol 10,5 30 3905 b pgd Jus g 99 39800 1 IS Lo
ity pgd Jus » 1 GLle Jlas (3D JSt) b Ll |,
O ks Ll ol oebaid] 2es 4 1y S 13 ogre 3ySlas e
odnlio I M pgs Jud > (a3l opl 5)g0 > (S} Cdpiin
23y T Ll BE JS) (e 5 5 65 Sile) a3
JS8) catly |y > Slae lie YL S 0 5 15 e L
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oS 2 L5 9 392 )l e 0900 3 )Shes g 0gue CuBS Aoy Jud
o3l 1 (prizmen 0 dn Jud el 2)Sles dgie sl S
buogie wge Cusgy (g Lawgie wge (g Lawgie p (Joxe Ol
Noisine ogee 9 ph 3)Sles g0 CubgS Aoyd ogee CubS (g
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4 035 e 3 )Sles g 0gr0 CubsS Moy ogue CudgS Lawge
ol el GRS A e ladlp cglite STy ewimd L
(12 Joss) canl i

PS5 ok dw ke b T SLLT oo o155 oS 3y L ol
590 caliveo (e (sladlP dunlio j> .asld 1) ogre oy 3 S
P3Ol g T by’ aS wi asuie calise Jus 93 iulejl
0is ol Jus 0 Z KT 9 T Jlo 4y s Jlo g0 2
L adis Jlos 3 o Jus 31 (3 JS2) 2ty (6 5V oge sy
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Table 11- ANOVA (mean squares) for the fruit yield traits of generations of watermelon landraces

> dgao daxd . . . e ae
4y ! %f Oj9 wgio gl 09 CwwsS 039 Moy 3 Slos 5,
& gl o td N .
e s The number o - Dw. o . o9 .wf Q%‘.’ >
50.v df of fruit per The fruit The weight The fruit Fruit flesh Fruit Seed
ol antp weight of fruit peel  flesh weight  percentage yield yield
Gen;:tion ! 0.04™ 0.03 0.04™ 0.016" 205.33*  182.93** 0.4
'\7;: :I)jti:]:; 4 0.29" 0.06 0.02 0.02 7.98 0.05 0.3
L‘;l::r:f o 12 0.37" 2.75%* 0.64** 0.84** 91.78* 1402.34**  0.32**
sl A o
Generation x 13 0.04" 0.35* 0.03" 0.18** 57.35% 158.36** 0.6™
Landrace
|\7|;'C s 52 0.14m 0.07 0.03 0.01 17.60 0.16 0.02
inor error
ug:/u (:;’)w 20.9 11.80 16.34 8.54 8.01 0.97 12.30
. ()

** * ns

ASL e Mo yd S g doyd iy Jlein ] e j0 51 gime I gxe juE pariedy Cud iy K g
ns, * and **: non- significant and significant at the 5% and 1% of probability levels, respectively

Sl Sy » bogw s H5l amy o lis & cusb (r = 0/37)
2B Sh9 b 698 (Ko 0920 (g Lawgio Cal J3ga50e 10
b omicmed (She opl b olis (r= 0/85) o900 DySlos jgZmen
Oms ) oo (i (gaulS I sdiad Ll &S cudly (g)b gxe
ol Jgas 3, Slas

o900 3,Sloe b (g5 cize g Cutto (Siusod g0 CudisS duoyd
3 0gu0 CudgS Mo yd el oaimd Uiyl oyl cuils (= 0/41)
plo b opcims  Siumed Cdo pl wogdleds .ol ()] 3,Slas
o (r=-0/01) )i jo,e 4 (r = 0/07) )i Job yiss claw
= -0/18) sgp0 3,Shas b il 159 4 jie (59 Moy wules jd b
ite w5l b Sy cpl ol (Sow &S ity ito (Stuend (1
il ansly ogre 3, Slas

A 2 Shy & 1S e 18T by () gere
2B SRy opmen ) Jpaze S sl Shy g 2Slas
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aly)lia e o300 o ol roge 3Shas S0 > ol L
(r =0/98) ,is Joye 4 (r=0/98) )i Job L oYL Siunsen
050 DySlas g ibjlia is p Cote (Siuned (pired WCudl
5,Shes 390 > b Shg op) Caenl 48 34 l5 sxe (r = 0/81)
S o 2B 1y Jgeamo IS

g b oYU (Siusen (1= 0/94) ,i (o, b 5,k Job
» b ol 1y e bl (1= 0/84) sgue 5,Shes b pwimon
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Figure 3- The interaction effect of generation xlandrace on the number of fruit per plant (A), the fruit weight (B), the fruit
flesh weight (C), fruit flesh percentage (D), and fruit yield (E) of the selected watermelon landraces (LSD, p<0.05)
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Figure 4- The effect of landrace on the weight of fruit peel (A) and seed yield (B) of watermelon landraces (LSD, p<0.05)
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Table 12- The correlation coefficients between some studied traits for watermelon landraces
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*and **: significant at the 5% and 1% of probability levels, respectively
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