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ARBSTRACT

Yhis study wan conviucted during the peviod from 2001 jo 2005 o deveiope and
evainale new wotermsels hybvids. Selfing and crossing were cwried omt in the
greenkhonse, while evalsutions weve conducted under low iunnels. Ten imbred Hnes of
walcrmacion were weed a3 purents of Shis stly; nime were deveisped from the verities
Charicston Gray, Comge, Crimnen Sweet, Giza 1, Klondike, Kodii, Mcheny (o local
variety), Peacock WRES, Sugar Baby and the 18* wes the inbred Bne 7150 of Spenish
origin. These inleeds were cronsed in o bolf diallel muting producing 45 F, hybrids.
Produced seevls of 3 Fy hyieids were imufficient and exciuded from the evalnation. The
tem parewtel indeed Bnes, thelr 40 Fy bylwids and the commercial F; kybrid Axwan
{contral) were evainated im the fickd using drip-irrigation systm. The parent Sugar Baby
produced a high carly yicid (EY) in both seasons. The hybrids Gioe 1 x Sugar Baby,
Sugar Baly = Kismilhic, Super Bady » Peacock and Chexicvion Gray » Klondike
produced a high EY wihick weve not siguificondly different from both the check hybrid
Aswen sl the pareninl Snes Kodii and Supar Baby. The kybrid Charieston Gray *
me,ﬂnwm_ﬂrﬂh&cwm
The two hydvids Chericston Gray * Klondike and Charlesion Gray » Congo produced,
mﬂwuyuﬂmmuﬂduamw
withont sigmificant differemces from the control whick prodsced TY of 33.46 ton/fed and
siso withewt significant differences from the cresses Crimson Sweet » Congo, Crimson
Sweet x Klouddike, Crimson sweet % Mehesny, Crimzson Sweet x Peacock, Gita I x Sugar
Baby and Supex Buby * Peacock The hybrids Charieston Gray » Congo, Charlesion
Gray x Kewdike and Kodii * Supar Baby showed significont pesitive beticr-parent
heterosis values for TY. The kybrids Chaviccen Gray x Klsndike and Chaviesion Gray x
Mehciny siguificantly produced the heaviest fruits among sll evalnnied genotypes. Ten
Ryiwids showed significant superiovity over the check hybrid ranging from 21.2% fo
66.1%. Owt of thesn anly 4 kylvids cxbibited sipgnificant positive better-parent keterosis
ranging from 17.5% o 213.7%. Owly twe kylrids ont of the 40 eveinsied kybrids
sigwificanty saypuused fhelv betler-parents in frait length (FL). The parents Charieston
" Gray, Conge and Peacack beside two kybrids produced clongate fruits, and cv. Klondike
axd 21 hyleids produced oval firuits. The resaining cvs. and hybrids produced spherical
Juitx. The gemstypey st produced the least frult rind fhickness (FRT) in the two
seayons were the parents Kodiil, Suger Baly, Peacock and the hybeid Gita 1 < Sugar
Baby. In the two scusems, mest of the evalunied kylrids were not siguificently different in
FRT from shair hetior parcnts, Le., the porents haviag @hin rind. The geastypes that
produced finls boving the highest sotul soluide solids (TSS) contend were the parent
Kisndihe and the Mploid Gioa 1 » Supar Baby {11.1% end 11.7%, respectivedy). The
kyleid Gion 1 x Supar Baby was the snly one which siguificantdy snrpaxsed the standard
lpirid Aswan in TEX. Ouly 'S hylvids siguificantly surpassed their beler-parenty in frult
TXS with a range from £1% to 12.2% wikh the kylvid Kodii » Charieston Gray having
the hiphest esthonte:




INTRODUCTION

Watermelon (Citrulius lanatus ('Ihunb.) Mastum.& Nakai) is one of
the most economic vegetable crops grown in Egypt This crop offers good
potentialities for exploitation of hybrid vigour in improving yield and other
quality traits. .

Brar and Nandpun (1976) studied the Py, P,, F;, F;, BC,; and BC; of
three watermelon crosses. Over dominance occurred for low yield in the
cross Special 1 x Charleston Gray. Average fruit weight showed
considerable heterosis due to partial dominance for high fruit weight in two
crosses and over dominance in the third. Heterosis for TSS was observed in
F; hybrids of two crosses. Round fruit shape was partially dominant over
long shape in two crosses. Sachan and Nath (1976) reported, from a ten
parent diallel crosses, that fruit weight increased to a maximum of 16% and
TSS increased to a maximum of 21% over that of the better parent. In
promising hybrids, yield increased by 87% over the yield of the better
parent. In a diallel analysis of seven varieties (Sidhu and Brar ,1977),
heterosis was greatest for yield per plant. Heterosis was the highest in the
cross Sugar Baby x Shipper for yield and in the cross Durgapar Mitha x
Black Diamond for fruit weight. Hussain et af (1977) from an evaluation of
ten F, hybrids and their five parental varieties revealed heterosis over mid-
parents and superior-parents values for average fruit weight, TSS and yield,
w:ththcgremstyreidbemgpmduwdbythecross SugarBaby Sugar
Surika,

Sidhu and Brar (1985) used 7 parents and their 21 F; hybrids to study
heterosis in watermelon. The results showed that the crosses Sugar Baby x
Shipper and Shipper x Black Diamond exhibited the highest value of
heterosis for fruit yield over the better parcnt being 28.87 % and 21.55 %,
respectively. - El-Lithy (1986) found that hybrid vigour was strongly
expressed in rind thickness in the original cross towards the. thin rind.

Salim (1989) reported that the maximum better parent heterosis for
TSS was recorded in the cross Peacock x Crimson Sweet (19.40%) followed
by the crosses Sun Shady x Crimson Sweet (10.33%) and Sun Shady x Giza
21 (9.73 %). The hybrid vigour of the heavy fruits was observed in five
crosses, with average degree of heterosis ranging from 14.33 % in the cross
- Crimson Sweet x Giza 21 to 40.21 % in the cross Sun Shady x Crimson
Sweet. Only two crosses significantly decreased in rind of fruit than the thin
parmtby—1895% in the cross Peacock x Congoand —18.02 % in the cross

Congo x Critnson Sweet.” -

: Rajendranand'l'hamburq{l”:") studwdheteromsmGwﬂumelon _
inbred-lines and their 30 F, hybrids. The results showed significant heterosis
for fruit yield per vine and TSS content. Rajan Bansal ef al (2002) studied
heterosis in watérmelon- using ten female parents and three male parents.
They reported that the maximum heterosis for fruit yield / plant was
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recorded in the cross Sel-B x Shipper (47.55 %) followed by the crosses
Hw-1 x AM (4622 %) and DM. x Shipper (45.48 %). The cross DM x
Shipper exhibited the maximum heterosis (18.84 %) over the better parent
for TSS followed by the cross Sel- B x Shipper (11.77 %).

Wang ef al (2002) developed a high yielding watermelon hybrid ‘Aiye
I’ by crossing B> with T3. Fruits are nearly round shaped, having high sugar
content and fine sweet flavour.

Tao et al (2004) developed two new watermelon F, hybrids. The first
hybrid was developed by crossing A 320 (female) with B 119 (male).
Average fruit weight was approximately 2.5 kg and sugar content was 12.8
% - 13.8 %. The second one was developed by crossing N 120 with T 163.
Fruits were green with stripes, and the flesh was crispy. The rind was firm
and sugar content was approximately 10.9 % - 12.9 %.

The objective of this investigation was to develop and evaluate the
performance and heterosis of new watermelon F, hybrids.

MATERIALS AND METHODS

This study was conducted during the period from 2001 to 2005. Selfing
and crossing were carried out in the greenhouse of Kaha Vegetable
Research Farm (KVRF), Kalubia Governorate from 2001 to 2003, while
evaluations were conducted for the two successive seasons 2004 and 2005
under low tunnels at El-Borollous lmatlon (BL), Kafr El-Shikh
Govemnorate using drip-irrigation system.

The genetic materials used in the present investigation included ten
different genotypes of watermelon, viz., Crimson Sweet (Veronsa Semillas,
Spain), Giza 1 and the local variety Mehesny (Horticulture Researche
Institute, Egypt), Kodhi and the inbred line 7150 (Biotecnologia Genetica,
Valencia, Spain), Sugar Baby and Klondike (Rocalba Semillas, Barcelona,
~ Spain), Congo (Castle Seed Company, USA), Charleston Gray 133 ( Atlas

Seeds Company, USA) and Peacock WR 60 (Ferry — Morse Seed Company,
USA). The F; hybrid Aswan (Sakata, Japan) was also included as a check.
These genotypes were chosen according to their performance in previous
trials.

Individual plants from each genotype were selfed for 5 successive
generations. After that, the homogenous inbred lines were selected and used
as parents for this study. These inbred lines were crossed in a diallel mating
without reciprocals producing 45 F, hybrids. Out of these hybrids, seeds of
5 Fi's were insufficient and were therefore excluded from the evaluation.

Selﬁngmdhyhdlnnonmreusuallypracﬁeed between 6 and 10 a.m.
For selfing technique, the hermaphrodite, pistillate and male flower buds at
the suitable stage, which are expected to open on the following moring on
thesameplant.wuehodbyncotﬁonﬁlmnentmﬂleaﬁemoomNen
moming, the filament was untied and after pollinating with pollen grains
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from the same plant, the flowers were tagged and bagged. For crossing,
male and female flowers were tneq by a cotton filament to keep the corolla
closed to prevent contamination caused by foreign polien. In the next
moming, the male flower was pwlkei Pollination was made by rubbing the
anthers against the stigma. The pollinated flower was tagged and bagged.

The selfed and hybrid fruits were harvested soon after maturity.
They were cut crosswise and the seeds were scrabbed out and cleaned under
running tap water. Seeds, after being dried under indirect sunlight, were
used for planting.

The ten parental inbred lines, their 40 F; hybrids and the commercial
Fi hybrid Aswan (check) were evaluated in the ficld for two successive
seasons during the 2004 and 2005 under low tunnels at the experimemal
farm, at —Borollous location, ‘Kafr - EI-Shikh- Governorate using ‘a' drip-
irrigation systemn. Rows were covered with black plastic mulch of 0.2-
0.3mm thickness. Seed were directly sown on January 10%, 2004 (the first
season) and on January 15, 2005 (the second season).

In each evaluation trial, the evaluated genotypes were arranged in a
randomized complete block design (RCBD) with three replicates. Each plot
was one row of 3Im wide and 5m long and contained 10 plants spaced at
0.5m. “All agricultural practices were carried out according to the
recommendations of the Ministry of Agriculture, Egypt.

Data were recorded for the following characters:

1. Yield
s Early fruit yield.
e Total fruit yield,
Data on yield were recorded in kg per plot then were transformed to
tons per feddan.
2. Fruit charaeteristics
Data on average fruit weight, rind thickness, total soluble solids
{TSS) and fruit shape index were recorded on 5 random fruits / plot.

Statistical analysis

Data obtained were statistically analyzed using combined analysis
after testing the homogeneity of the data of the two seasons (Gomez and
Gomez, 1984) and mean comparisons were based on the Duncan’s multiple
range test (Duncan, 1955).
‘Heterosis '

Heterosis was estimated aocordlng the following equatlons
1— HP
(according to Sinha and Khanna, 1975)
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where_I-TP : Mean of the higher or better parent.
F; : Mean of the first hybrid generation.

'RESULTS AND DISCUSSION

Early yield
Data obtained on early yield (EY) of watermelon- genotypes
evaluated in the two seasons 2004 and 2005, are presented in Table (1). In
every seasom, there were mgmﬁcant dlifemnces among the evaluated
genotypes in EY.
Conoemmg parental evaluation,the inbred line Sugar Baby produced
a high EY in both seasons followed by the inbred line Kodhi without
significant differences between them  and the check hybrid Aswan,
Regarding the evaluated hybrids, the hybrids Giza 1 x Sugar Baby, Sugar
Baby x Klondike, Sugar Baby x Peacock and Charleston Gray x-Klondike
produced high EY which were not significantly different from the check
hybrid Aswan and also from the parental’lines Kodhi and Sugar Baby. Only
one hybrid, i.e., Charleston Gray x Klondike exhibited significant positive
higher-parent heterosis for EY in the two seasons. Meanwhile, most of the
evaluated hybrids showed negative higher-parent heterosis for this trait in
the two seasons. :
As for early yield relative to the check vanety, none of t’ne evaluated o
hybrids showed significant supenomy inEY. ‘ .
Total yield
Data obtained on total yield (TY) of watermelon gcnotypes
evaluated in 2004 and 2005 seasons are presented in Table (2).
Combined analysis of both seasons showed significant differences
-among genotypes for TY. Conceming parents, the line 7150 produced the
highest TY (28.7 tons/fed.), without significant differences from the control
and also from the inbred lines Congo, Klondike, Mehesny and Peacock.
The two hybrids Charleston Gray x Klondike and Charleston Gray x
Congo produced, significantly, the highest TY of 36.54 and 36.49 tons/fed.,
respectively, without significant differences form the check cultivar which
produced TY of 33.46 tons/fed. and also without significant differences
from the crosses Crimson Sweet x Congo, Crimson Sweet x Klondike,
Crimson Sweet x Mehesny, Crimson Sweet x Peacock, Giza 1 x Sugar
Baby and Sugar Baby x Peacock.” .
© Three out of the 40 evaluated hybrids showed significant positive
better—parent heterosis for this trait of 31.4 %, 28.2 % and 24.3 % for the
crosswCharlwtonGmyXCongo Charleston Grayx Klondlkeand Kodhl x
Sugar Baby, respectively. -
T!mrmltsoomcﬂedmﬂndwseofSachanandNaﬂx(lWG) who
repomd that the yield of pmnusmg hybrids mcmaed 87% over the yleld of
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Table 1. Mean performance of some watermelon genotypes and their
hybrids and heterosis estimates for early yield in the 2004 and

2005 seasons
: Early yield High parent heterosis F, relative to the
Genmotype (ton / feddam) (%) : check (%)
2004 2005 2004 2005 2004 2005
Check _
Aswan (F hybrid)  9.71ab  9.99s - - - -
Parents .
Crimson Sweet (P,) 691¢g 728¢i - - - -
Gixa 1 (Py) 784cd B9af - - - -
Kodhi (P;) 8.40bc 887ac . C. - .
Sugar Baby (P) 933ab 95224 - - - .
7158 (P5) 6dddg TISei - - - -
Charleston Gray (Pg) 6.25d¢ 588i - - ] - -
Coage (Py) sssfg 6s3gd b - - - -
Klondike (Py) 127cg 765¢d | - - - -
Mchesay (P,) 64ddg 625gi - - - -
Peacock (Py) 635dg 7.09¢i - S . .
Hybrids developed .
P xP; 681cg 700ei | -3128 -18.51 2987 -29.93
PyixP; 653dg 70ei | -3am 20.74 3278 -29.63
P.xP, 616dg 1.09¢i | -3784 2553 -36.56 29,03
PyxPs | 728eg 8.03bb -26.54 1030 -25.03 -19.62
Pyx P 64dg 69 3502 508 3368 3083
PixP; 737¢g 1.75¢4 | 2563 646 2410 2242
PxPy 70%¢g T00¢i . -2846 - 350 -26.98 -29.93
P 1P, 709cg &S1E 2846 446 | 238 3183
PixPu 718¢g 793c-h 2755 1185 2606 -20.62
PP, s19g 6sigd |- 3107 2638 4037 -34.63
P:xP, 1008a 9.71a< .4 200 | 3m 2.9
Pxls _ €S3dg TM0ei -16.71 ST X, 2993
P:xPq . - 13Teg 14Sei | 899 1385 ] 2400 2342
P:xP, 607¢cg 7T.19¢i 2258 -1630 | 37149 2803
P:xP, 5971y Ta8ei | -2385  -1525 | 3852 2713




Table 1. Cont.

F, relative to the check

Early yicld High parent heterosis

Genstype (ton / feddan) : (%)

2004 2085 2004 2005 2004 2005
P, €&S3dg 6Dy 1671 225 3018 3363
PxPy 128eg 74Sei 1.4 -10.94 -25.03 2342
PP, 156cf SXag -18.97 -13.66 2214 -17.72
PixPs TAleg 1S6ei -11.07 -4.TT 2307 2432
Y S 78 -38.00 -20.07 -39.44 -29.03
) N €ISdg 6ATH -25.60 3187 -35.63 -39.24
PxP, S5fp 663gi -30.00 2525 3944 -33.63
PP, Meg TPci 2774 2007 3749 -29.03
PxP, CMdg CI6M 2333 -30.55 3368 -38.34
PoxPs TTee 137ei 1726 2258 -20.49 -26.23
PoxP €S3dg 6NL 3001 2742 32.18 -30.8)
PxP, Meg 6Sgi 3494 3141 3149 -34.63
Px P, 96tah %Tlac 3.00 2.00 -1.03 -2.80
P, xP, Bdg 6Sgi 28.94 34 3172 -34.63
PoxPy 961ah 9902b 3.00 2.94 -1.03 -1.90
PsxP 59T 663 i 130 -7.66 3852 -33.63
Psx P, €35dg  GAdgi -1.40 -10.31 -34.60 -35.54
PsxPy 6S3dg ML -10.18 -12.16 3275 3273
PsxP, 6T2dg 6L 438 3.7 -30.79 -30.83
Psx Py 6Meg GB1E 575 515 -3749 -3183
PixP, €ISdg &I6hi 0.00 5.67 -35.63 3834
PexPy 99k 9Tiac 36.04* 26.93* 185 -2.80
PexP, Mg 6Bgi 575 6.08 3749 -33.63
PxP, 6i6dg 6&3gi 299 £.49 -36.56 -33.63
Pyx P 59T 66Igi 130 Y] -38.52 -33.63
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Table 2. Mean performance of some watermelon genotypes and their
hybrids and heterosis estimates for tota! yield in the 2004 and

2005 seasons. '
Total yleld (ton/feddan) ‘High parent | Fi reative to the
Genotype beterosis (%) chieck
2004 2005 Mean (%)
Check '
Aswan (F, hybrid)  3509a<c 3183a-c 3346ab - -
Pareats
Criison Sweet (P,)  23.520p 2576d-h 24641 - -
Giza 1 (P) 2744g-0 2763c-h 2753 c-i - -
Kodhi (Ps) 2184p 253%e-h 2361 h . -
Sagar Baby (P,) 2203p 2473gh  2338i . .
7150 (P3) 28.75dn 28.65b-h  28.70 b-i - _ -
Charleston Gray (P) 2529k-p 2567d-k 2548 e - -
Conge (P;) 27.25h-0 2828¢c-h 2777 bei - : -
Kioudike (Py) 27.63g-0 29402g 2851 by - -
Mehesny (Py) 2763g0 2847b-h 28085b4 ] @ - -
Peacock (Pyy) 26.79b-p 28.65b-h 27.72 bii " -
Hybrids developed
PixP, 30.52¢-k 2958a-g 3005 b 9.15 -10.19
P, xP, 2595ip 2501fh 2548 e 34 2385
P, xP, 2557j-p 2296h 2427 g -1.50 2747
P, xPs 30.7cj 2942a-g 2991 b1 422 -10.61
P xP 3127¢-h  30.61a-g 3094 b-e 2143 -7.53
P xP; 31.83¢-h  31.36a-¢ 31.5%a-d 13.7%6 559
PxPy 3332¢ce¢ 31.83a-c 2572« 14.24 -2.66
P,xP, 3267cg 3229a-c 3248 15.79 293
PixP, 3155¢-h 3145a-d 3ILS0ad | 13564 5.86
Pz P, 2468m-p 266c-h 2564 et .87 2337
P;xP, 3397bd 3229a<c 33.13a< 20.34 £.99
PyxPs 2809¢c-0 2763c-h 2786bi | -293 -16.74
PixP, 2949dn 2884bh 29.17b-h 596 1282
PxP; - 2809c0 2828c-h 2839 b 1 ] asas
PixPy 31.17¢i 30.242-g 30.71 b-e .n -3.22




Table 2. Cont.

Geaetype Total yicld {u-mu-) High ,.,::) Fﬁ?& to
2004 2085 Mean
PxP MNei DiSag MWIIbe 813 935
Prx Py Sl6dch 2772g NTbe 1.7 Y
Pyx P, 9404 2iag Dby 2431 1228
P;xPs 2931dn  3B9af  NI0M 453 -10.04
| JS UASep 2172c¢h 2B & 2 2203
Pyx Py 19594 2834bh  292bg 519 -12.78
Pyxly J6deh  IEBag  ME6be 7.54 837
Pyx Py 3l64ch Mg NS2bhe 581 879
Pyx Py 2BATee NTlag IS¥bg 675 1157
P,xPs 29408 da 9% a2 2958b¢ k¥ )] -§1.30
P,xP; Z8S6ee NSlxg DSIkg 1589 -1L.75
P,x P, M8Sed  921iag 29463bp (%) -1145
P, 1Py Wi M6lag NIbe 343 195
Paly ILBch  N2sg Wb 1048 738
P.x Py B23cA 3192 ac 3257a<¢ 17.50 -2.66
PsxP; 2819ce 2828ch ZBIIWI 164 15463
Px P, 21%1ge 2837ch PO 213 16,05
PsaP;s 2921da  3127ae  N24bS 537 262
Psx Py UBLp  27.06ch 259 & 244 -2233
Psx P 9TTdm 21T2ch  2BI5bi 8.17 -14.08
P.xP, 3199 sh 35082 B2 3140 9.06
Pox Py 38642 344430 36542 2817 921
Pex Py 3127ch  301Sag WTlbe i 522
Py x P IL36eh  2884bR  WIOMT (%) -10.04
PyxPu 2800fFe 2856bh 2BIBMi (Y] 1548




the better parent. In the same direction, Sidhu and Brar (1977) found that
heterosis was the highest in the cross Sugar Baby x Shipper for yield. Also,
Hussain ef al (1977) reported that heterosis over superior-parent for yield
was the greatest in the cross Sugar Baby % Sugar Surika. Also, Sidhu and
Brar (1985) found that the crosses Sugar Baby x Shipper and Shipper x
Black Diamond exhibited the highest values of heterosis for fruit yield
relative to the better parent of 28.87% and 21.55%, respectively. In the same
direction, Rajendran and Thamburaj (1993) found significant heterosis for
fruit yteld per vine. Also, Rajan Bansal ef al (2002) reported that the
maximum heterosis for fruit yield / plant was recorded in the cross Sel- B x
Shipper (47.55%) followed by the crosses Hw-1 x A.M. (46.22%) and DM
x Shipper (45.48%).

Average fruit weight

Data obtained on average fruit weight (AFW) of watermelon genotypes
evaluated in 2004 and 2005 season are presented in Table (3).

Combined analysis of both seasons showed significant differences
among the evaluated genotypes for AFW. The parent, Klondike produced
the heaviest fruit among all evaluated parental genotypes but without
significant differences from the inbred lines Crimson Sweet, Charleston
Gray, Congo , Mehesny and Peacock. The inbred lines Charleston Gray,
Klondike, Mehesny and Peacock significantly surpassed the check variety in
AFW. : '

Regarding the evaluated hybrids, the crosses Charleston Gray x
Klondike and Charleston Gray x Mehesny, significantly, produced the
heaviest fruits compared with all evaluated genotypes and had an AFW of
8.5 and 8.3 kg, respectively. '

Relative to control, 10 out of 40 evaluated hybrids surpassed the check
hybrid ranging from 21.2 % to 66.1 %. The highest value (66.1%) was
shown by the cross Charleston Gray x Klondike, followed by the cross
Charleston Gray x Mehesny (62.4 %).

Only four hybrids, viz., Crimson Sweet x Mehesny, Charleston Gray x
Klondike, Charleston Gray * Mehesny and Mehesny x Peacock exhibited
significant positive better-parent heterosis for this trait ranging from 17.8 %
t1023.7%. :

These results coincided with those of Sachan and Nath (1976) who
found that fruit weight increased to a maximum of 16% over that of the
better parent. Sidhu and Brar (1977) and Hussain et a/ (1977) reported that
heterosis was the highest in one cross and ten crosses for fruit weight,
~ respectively. Also, Salim (1989) reported that the hybrid vigour of the heavy
fruits was observed in five crosses, with an average degree of heterosis
ranging from 14.33% in the cross Crimson Sweet x Giza 21 t0 40.21% in
the cross Sun Shady x Crimson Sweet.
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Table 3. Mean performance of some watermelon genotypes and their
hybrids and heterosis estimates for average fruit weight in the

2004 and 2095 scasons ,
Average Srukt weight (kg) mgtpmuT F, relative to
Genotype po— o e | Sesrenis (%) the check
SR

Check

Aswan (F, hybrid) 4T3ev SATge Sibjgq - -
Pareats

Crlmson Sweet (P} 60fFm  6B3d4  6Gl2ej - -
Giza 1 (Py) 53Tha 51jq S528hq - -
Kodhi (Py) 38z 1Sits 34n - -
Sugar Baby (P 38w 33Tm 30 - -
T150 {P3) 49 nv A0Tpra 4483er - -
Charleston Gray (P) 727The  6Aed 683 &1 - -
Congo (P5) &l3ed  GB3dd  GiIei - -
Klondike (Py) 1MBef T13c T88ce - -
Mehesny (Py) €Bdh  6MTE 6ol - -
Peacock (Pyg) €Bed | 6Mej EIBed - -
Hybrids developed

Pzl 45Tev ADer 4654y -24.92 82

P xP, 4Mvx 4Shps  AXSes -I0.56 1647

P, xP, Sokv - SESfm  SIInp 1291 451

P, xP, S5Hjv STfm 542k 1144 627

P xP 587kvy  SAlke 525iq 2313 2.4

P xPy [+ 117 ] 6$T7ece 68241 1126 3.7

P xPy SMgp 597¢k SStk -1695 1529

P,xP, I8Tac  6€93cd TAOD4 1783 45.10°

P xPy 6Mek 6Mek Gl0cj 429 1941

PxPy 4Aex 4ABgt 4Ses 1761 amn

P xP, ATy  SM0kq SASk4q 47 137

Paxby 4 Nev 387Tsa 42Bps . ~1854 -16.08

P x P 40wy L0¢ SSigm 1830 .41

Pl 597fa  6Bech  6i15ef ° w5

PP, S93fa  S6fa STIgk| A8 1314




u FE

Table 3. Cont.

F, relative o the

. PGW ‘ AvengeA!nlit weight (kg) Izgo::'(‘::) check’
7004 2005 Mean A7) (%)
P,xP, .  6Wek 617d-i  6A8ei 159 2118
PaxPe . 55Tkt 493kr  53S5iq 1508 2.4
PxP, | 4T0ov 387su  428ps 23.34 -16.08
PyxP; . 4501w 447ps  448mq 1.13 -12.16
PyxPo - 530iw  533ip  SH2hp 221 431
PixP;  563ks  S47go S5Sigm 9.46 .82
PxP, - - S33b-w 550f0 SAZka 2345 627
PyxPy 4.63 p-v _;4;60 os 462mq -26A43 941
PsxPy;  440tx 4403  4d0nr -28.30 -13.73
PoxPs . 503k _;4.9@ mr 49Tkq 12.19 2.5
P,xP,  ST0hq S00kq S535ko 21467 4.9
PoxP, 583g-0 SEI 58Ik 489 1431
Rl SEThc ST0tm  Sesgd -19.77 1137
PPy 507Tkv _503kq 505kgq -19.59 098
PyxPyi  523iw  Sdio 532k 1392 431
PsxPe : 693cg  613d-i 653dg 439 28.04*

. PsxPy 583g0 SG3wo S6igm 8.16 10.39
XS s'm.r- 6Bd-i 615 -13.14 20.59
. PyxPy. 630¢ci 63ch  632ed 0.64 23.92¢

PsxPy 6M0ei ' Gld] 625l L13 22.58¢
PxP; “6ATex AN m-r  4681q 3148 24
CPexP,  B00ab  883a 8472 | 193¢ “os
- PexPy 8432  $13ab  828ab 1123 238

PxPe  627e]  63Tcg  6R2ed 227 BN
P,xPy 757Tad 7976 1Fisc 2373 5238
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Fruit Length

Data obtained on fruit length (FL) of watermelon genotypes
evaluated in 2004 and 2005 seasons are presented in Tabie (4). '

Combined analysis for the two seasons showed significant differences
among the evaluated genotypes in this trait.

Concerning the evaluated parental genotypes, the inbred line Charleston
Gray produced the longest fruit followed by the inbred line Congo without
significant differences between them. .

Regarding the evaluated hybrids, the cross Congo x Peacock produced,
significantly, the longest fruits among all evaluated genotypes followed by
the crosses, Charleston Gray x Klondike and Charleston Gray x Congo.

Relative to the standard variety, 17 out of the evaluated 40 hybrids
exhibited significant superiority for FL ranging from 11.55% to 56.37% in
the crosses 7150 x Klondike and Congo x Peacock, respectively.

As for better-parent heterosis, only two hybrids out of the 40 evaluated
hybrids significantly surpassed their better—parents in FL. On the contrary,
17 hybrids showed significant negative better parent heterosis for this trait
ranging from —22.86% to -9.91% in the crosses Giza 1 x Kiondike and 7150
x Peacock, respectively.

Fruit shape index

DataMonhutshapemdex(FSI)ofwaﬂmclmgmotyp&s
evaluated in 2004 and 2005 seasons are presented in Table (5).

Combined analysis of both seasons showed significant differences
among the evaluated genotypes in FSI. The parental lines Charleston Gray,
Congo and Peacock produced elongate fruits and the inbred line Klondike
had oval fruits. Meanwhile, other evaluated genotypes had spherical fruits.
Twenty one out of the 40 hybrids evalvated had oval fruits, 17 hybrids had
spherical fruits, and only two had elongated fruits.

As for better-parent heterosis, 23 hybrids out of the 40 evaluated
hybrids exhibited significant negative better parent heterosis for FSI ranging
from —30.77% to -8.97% in the crosses Crimson Sweet x Peacock and
Mehesny x Peacock, respectively.

Fruit rind thickness

Data obtained on fiuit rind thickness (FRT) of watermelon
genotypes evaluated in 2004 and 2005 scasons are presented in Table (6).

Concerning evaluation of parental genotypes, the parents Kodhi, Sugar
Baby and Peacock produced fruits with the least FRT in the two seasons
without significant differences from the check hybrid Aswan.

Regarding FRT of the evaluated hybrids, the hybrid Giza 1 x Sugar
BabyprodwedﬂlelﬂstFRTmpmedMalleﬁkmdhylrlhbu '
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Table 4. Mean performance of some watermelon genotypes and their
hybrids and heterosis estimates for fruit length in the 2004

and 2005 seasons :
Gesotype = Fruit length (cm) H;':épr::;m t: !ti.:::::k
7004 2005 Mean (R) %)
oy .
‘Aswan (F; hybrid) 2260t 2417Tha 2338k4q - -
Pareats
Crimson Sweet (P,) 219 pu  2397m-u 2293 ms - T
Gim 1 (P) 4ot 2247 tw 224388 N -
Kodhi(Py) ‘96w 195 xy 1955wy - -
Sugar Baby (P} 190 v 1813 y 1857v - -
7150 (Py) ' 1907v 204 wx 1973 tv - -
Charleston Gray(P.) 330 b 33.73be  3337b - .
Congo (P;) 3083bd 329 od  3187be - -
Klondike (Py) 3133bc  30.43ef  3038c - -
Mehesay(Py) - 247 jo 2477kt 24T3ga - .
Peacock (Pyy) ~  2933ce 295 eg  29.67cd - -
Hybrids developed
- PyxP; . 2330mr 2327gv 2328kg 1.53 0.43
PixPy 2193pu  2253tw . 222308 3.05 49
PxPy 2196pu 238 nw 2285ns £0.38 -2.27
PoxPg 21.33qv 2263w 2198 0t 4.14 599
1 72 2800eg 2633bm 27.17eg | -18.58* 1621+
PixP, 2710 £-j  28.10pd  27.604f -13.40* 18.05*
PxP, | 2440 k-p 2370 ou  2405ip | -22.12¢ 2.87
P.xPy 430)p 2510 ks 24.70g-m -0.12 -7
PixPy 9Tmp 2253 tw 2325kq .| -2L64* 4.5
PxPy .. . 2047sv  2204ww 2125qm 526 211
PxP DATet BATrv NRws- | L6 240
Pl 20106y 2037 vx  048sv |  8.69 12,40
PxPs L I83Twm 2197Tgj W4&Teh | 2008 | 1407
PaxPr . WTIE 2SST e 261Se | -1795¢ 1185
1 X7 T 236Tmq 2397m-a B )p -22.86* 138
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Table 4. Cont.

— e | mon | Tan
2004 2008 Mean |} (%)
P,xP, 470 jo 44T Kt 2468ga 2020 556
PxPy 2393 mp 2347 pu DSGjp -19.78* 1.80
P, 2037 s-v 20467 wx 2051lrv 496 -12.23+
PyxPy 2097 r~v 2240 ¢w 21468pw 913 -1.27
| X3 27TA3 H 2653 M 2698eg 19,15 15.40*
PP, 697 6f 257 iq WI5ei -17.32* 12.70*
Pyx P, 52T hm 2577 Hq 2552H -17.36* 9.15
Pyx Py 2T ws 22qgv NNBEr -7.08 1.7
PyxPy, 24T ot MUSTkt 23S2kq -20.73* 0.60
PexPs 253 et S0pa 182N 16.65* -1.54
PaxP 2703 Fj 273 hk  2686eg -19.45% 14.97*
P.xP; 2663 £1 2620 he 26420 -17.10¢ 13000
Pux P, 2497 i0 2623 ka 2560 ¢k -17.10* 9.50
PuxP, 2377 m-q MBIkt 243000 -1.74 3.93
PxPy 2377 m-q 2557 jr 14.6_1 g-a -16.85* 5.52
PxP, 716 e 2SIEh 28084 -15.85* 2010*
Psx P, 28671 2%00p 7.3 -1425* 16.89*
PsxP, 2587gm 2630 hn  2688¢c -15.54* 11,55+
PsxP, 1570pm 2523 kr 2547fm 2.99 8.94
Psx Py 2699 Lk 2657 M 26T3eh EXIY 14.33*
P,xP, 3320b 377 ke 3348D -0.56 43204
PexPy 3203 be 35206  3362D 0.75 4380
Pex P, 3193 8¢ 3897 de  31AShe 575 352
PrxPy BT a 3137 a 3656 a 14,72 5637
PyxPy 3153 b 3053l 31M3¢ 458 nn

913




Table S. Mean performance of some watermelon genotypes and their
hybrids and heterosis estimates for fruit shape index in the

2004 and 2005 seasons .
Genotype Fruit shape index _ '::f:m p; T ::) F;ﬂ. r:l:hﬁ::km
_ 2004 2005 can (%)
A e
Check . o
' Aswan (F, hybrid) 1.10j-p 109sv 1.09)m - -
Parents
Crimson Sweet (P) IMi-p 113pv LIZjm - -
Giza 1 (Py) L1dio  L1Sp-v 1Mim - -
Kodhi (P3) 106j-p 109sv 1.08km| . -
Sugar Baby (P)) - 106j-p 102v  104m - -
7150 (Py) 1.03mp - 1.09sv 1.061m - -
Charleston Gray (B9~ L7ta  L73ab  172a - -
Congo (P,) 162ab 1823  L72a { - -
Kiondike (P;) - 149¢ce 137dg 143cd | - -
Mebesay (Py) 107jp LIOrv 1.09jm - -
Peacock (Py0) 157bc  154c  156b | - -
Hybrids developed
PxP, L6  L17m-s L16h-m 175 6.42
P 1Py LSim  L13pv Lldim 1.79 4.59
PxPy 1.02pp Ll0gy 106km -5.36 -2.75
Py xPs ' 101op Llipvy 1.06k-m 536 275
PyxP 14561 137dg ldlce -18.02* 2936
PP, ' 1230 B2Tgm  LISEE ] 2733+ 1468
PyxPy LR2ip Lldoev LB3im 20.98* 3.67
P.xP, ' Lidia  L1Zpv L13im 089 367
P AP 1.05k-p - Lllgv 108)-m 3077+ 092
“BpxPy LAotp - 167ty 104m 3 @ BTT A4Sy
PrxP, 106jp Lllgv LO9j-m -4.39 0.00
P;xPs 1075p LOSwv  106k-m Y 275
Pyx P 138eg 13ei 136df 2093* 2411
Pix Py i31gh  1224r 127Fh -26.16* 1651
PyxPy LI7ik  124%p 121gj 1538 11.01
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Table 5. Cont.

Fruit shape index High parest F, reiative to

Genstype ; heteresis the check
2004 2085 Mean {%) _ (%)
PxP, 18Mip LiSgy 187km 414 183
P;xPs LMie LMev LHim 2692* 9
rixP, 187jp ILB3py LHjm 185 0.92
PsxPs 18 j-» 15w 186 -2.78 -3.67
Pl 138eg 132ej LSS 2151* 2335
PPy 1366 IPH LB 2267 2202
PP, L1835 LISkt  LISWK -1678* 19.17
PixP, L18jp LiSLa LMim 45 45
PixPy LISim 12ge 12Mgi -23.08* 10.09
PuxPs Lilip 1LB3pvy LiZjm 566 275
| /5 3 9 144 &1 136 d-h 140 c-¢ -18.60* 28.44
PPy 138ph 13lek 13leg 2442* 1927
P.xP, LiSim L9kt LI1TM -18.18* 7.34
P.xly 1L2ip iMev LDBim 367 3.67
| S 115im LIkt  L1TM 25.00* 734
Psx P ldleg LQ2d 1A2ce 17.44* 3028
rsxP, 136fg 129fm L324f -2326* 21.10
Psx Py 1351 12155  128¢h -10.49* 17.43
Pzl Llijp Lilgy 1ljm 113 1.83
PxPy LiZip 1Diq LISM 2436 826
Pl 1652b 1713k 1682 233 54.13
PP 145¢f 138dg lLce 1744* 3028
PxP, 155hd L46ed 151 he 1221+ 3353
| B 1660  LTN 1682 21 54.13
Pl L8 LW 1Qce 397+ 3028
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Table 6. Mean performance of some watermelon genotypes and their
hybrids and heterosis estimates for fruit rind thickness in the

2004 and 2005 seasons
m'.d hickaess High parent F, relative to the
cm i
Genotype B { .) llet(:ﬁrc)ms c(ln.;.c)k
2004 2005 2004 2005 2004 2005
Check -
Aswnaa (F, hybrid) 1.00 g-r L.024-i - - - -
Pareats
Crimson Sweet (P,) LI8bhg 1.22af - - - -
Giza 1 (Py) 1.09e¢n 1.08 b-i - - - -
Kodhl (P,) 085r 0.95 hi - - - -
Sugar Baby (P 0890r 089i - - - -
7150 (Pg) 1.16 d-1 1.13 b-h - - - -
Charleston Gray (F) 10820  1L12b-h - - - -
Congo (P2} 1.0%e-m 1.14b-h - - - -
Kiloadike (F;) 108 0 1.10 b-i - - - -
Mehesny (Py) . 134ab 130 ab - - - -
Peacock (Py,) 090 n-r 098 ¢g-i - - - -
Hybrids developed
P xP; 106ep 1L16b-h 2.8 7.41 6.00 13.73
. PxPy L14 e-k 1.11 b-i 43.1* 16.84 14.00 8.82
P xP, 091 m-r LI12b-h 22 25.8* -9.00 9.80
PxPs E15 ¢ 1.16 b-h 4.5 2.65 1500 13.73
Py xPg 1.08e¢ 1.14b-h 0 L79 3.00 11.76
P xP, 1442 1.28 ac 32.1* 123 44.00 2549
PxP 1.18b-h 125ad %3 13.63 18.00 22055
PP, 124be L1Th-h 5.1 4.1 24.00 147
P xPw 1.10 d-1 1.08 b-i 22.2* 10.2 10.00 5.88
P,xPs 0% nr 10244 59 74 -10.00 .00
P xP, 037 pr 089%i -2.2 0 -13.00 -12,75
PxPs 106e-p 118a-h -2.8 923 6.00 15.69
P,‘l Ps 1.09em L1.12b-h 0.9 3.7 2.00 9.80
P, xP; 103gr Li4bh ¥ LI ¥ 300 11.76
P, xP, LiSci L2lag 65 12.03 1500 1863
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Table 6. Cont.

917

Cenotype Rind thickness (cm) High parent heteresis Fy l:::::’: :z)tlle
2004 2005 2004 2005 3004 2005

PxP, 19%ca 108D 0 0.9 9.00 5.8
PixPu 18gr  1LO9M 14.4 112 3.00 6.86
Pix P, en)r 098gi 82 101 $.00 39
PxPs LI U TH 153 42 2,00 294
Pyx P eMer 186cd 165 1.6 -1.00 392
PxP, 0Skr 180ei 113 53 5.00 -1.96
P, 1Bgr  LI6bh 212 221 3.00 13.73
Pxl 0ir 101 e 153 63 -2.00 098
PyxPu asSpr 188 35 53 200 1.9
PuxPs 8jr 186 101 19.1 2.00 39
PuxPs 10tq LITh-h 169 315 4.00 14.71
PxP, 3 kr 103 d- as 157 700 0.98
PixP, e LE3d 34 187 -14.00 0.98
PuxPs 12854 121ag 438 359+ 28.00 18.63
P.xPn CIYERT TS 112 124 -1.00 1.9
PsxPs LI%bg 1402 102 250+ 1900 3725
Psx Py Ll4ck 108bi 46 44 14.00 5.88
PsxPs LMk 1L10bi 5.6 0.9 14.00 7.84
PsxP, L2Abe 123s¢ 12.7 3.3 2400 2059
Psx P 1¥es 109D 211 122 9.00 7.84
PxP, LI7hi  L16b-h 8.3 36 17.00 13.73
PoxPy 138se  128ac 204 164 3000 2549
PP, 128 128sg 130 71 22.00 17.65
PrxPu 185cp Li6hh 167 184 5.00 13.73
Pox Py Li7ei Lk | 300 184 f 1700 1373




without significant differences from both the control and most of the
evaluated hybrids in the two seasons.

In the two seasons, most of the evaluated hybrids were not
significantly different in FRT from their better parents, i..c., the parents
having thin rind.

These results partly agree with El-Lithy (1986) who found that
hybrid vigour was strongly expressed in rind thickness in the original cross
towards the thin rind. Also, Salim (1989) reported that only two crosses
significantly decreased in rind of fruit compared to the thin parent by -
18.95% in the cross Peacock x Congo and -18.02% in the cross Cong x
Crimson Sweet.

Total Soluble Solids

Data obtained on total soluble solids (TSS) of watermelon genotypes
“evaluated in 2004 and 2005 seasons are presented in Table (7).

Combined analysis of both seasons showed significant differences
among the evaluated genotypes in fruit TSS. The parent Klondike produced
fruits having the highest TSS content {11.1%) among all evaluated parental
genotypes, but was not significantly different from the check hybrid
(Aswan) in this trait. This parent and most of the evaluated parental
genotypes were not significantly different from the check hybrid (Aswan).

Regarding the evaluated hybrids, the hybrid Giza 1 x Sugar Baby
produced fruits with the highest TSS content {11.7%) among all evaluated
genotypes with significant differences from the check hybrid (Aswan). At
the same time, this hybrid was not significantly different in TSS from other
12 hybrids.

The hybrid Giza 1 x Sugar Baby was the only one which
significantly surpassed the standard hybrid Aswan in TSS.

As for better parent heterosis, only 5 out of the 40 evaluated hybrids
significantly surpassed their better parents in fruit TSS with a range from
6.1 % to 12.2 % with the hybrid Kodhi x Charleston Gray having the
highest estimnate.

These results are in agreement with results of Brar and Nandpuri
(1976), Sachan and Nath (1976), Hussain et al (1977), Rajendran and
Thamburaj (1993) who found that TSS showed high heterosis values for
some hybrids over their better-parents. Also, Salim (1989) reported that the
maximum better-parent heterosis for TSS was recorded in the cross Peacock
x Crimson Sweet (19.4%) followed by the crosses Sun Shady x Crimson
Sweet (10.33%) and Sun Shady x Giza 21 (9.73). In another study, Rajan
Bansal ef al. (2002) reported that the cross DM x Shipper. exhibited the

- maximum heterosis {18.84%) over ihe better parent for TSS followed by the
cross Sel-B x Shipper (11.77%).
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Table 7. Mean performance of some watermelon genotypes and their
kybrids and heterosis estimates for TSS in the 2004 and 2005

scasons
Genotype s .“*i"mm.im) h nl:uﬁ::km the
2004 2005 Mesn (%)
Check '
Aswan (F, hybrid) 109023 10973b 1893 b-i - -
Parents .
Crimson Sweet (P) © 1040 ¢-n 104720 1043 g - -
Giza 1 (P) 1023ga 1030sh 1027 ka - -
Kodhi (Py) 977Tma 101750 997ia - -
Sugar Baby (F) 14382f 1057ab 1063 31 - -
7150 (P9 10170 1023k 1829is - -
Charleston Gray(F) 9871s 101320 16.001a - -
Congo (P)) 97 1013sh 99Nmm - -
Klondike (P9 1180k 1L10sb 1185sg - .
Mebesay (Py) 9%0ka 953 2k 957 - -
Peacock (Py) 10005 10532 HS2d - -
Hybrids developed
PxP; 107901 1093:0 10524 3.74 -1.01
PixPy 1020z 101336 10.17§a 249 695
PxP, 10.10ia 18432k  1827hn =Y 7 6.04
P xPs 11082-h 1113ab 11872g 6.14* 1.28
P xP H3en I077ab 1060cn 1.6 -3.02
Pz 10.73bk 1180sb 1057 e 422 055
PP 10S3cs 1053ab 1053 Fa 4mn -3.66
PixPy 1027gn 16532k 10M0pa] 029 4385
P xPy, L1321 1150sh 1132ae 482 kX7
‘PxPy 10775 1093 wssei] 56 473 -
XS . 11682 1LTIsh 1STx | o 927 6.77*
PaxPs 10370 10572 slem] 341 284
PxP 1057cm 10.77sh 1067 d-m Y 238
P:xP, 130k 1L83ab 10580 594 0.46.
P:xP, 1133sb 113824 2.9 412

1143 sb
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Table 7. Cont.

920

F, relative
Genotye TSs gkt | ik
2004 2005 Mean (%)

Pix Py 997j}m 1003ab 10.00tm 2.63 451
Pyx P 11.00a-h  1120ab  1110ag 1.59 1.6

PyxP, H.032g 1090ad 1097a-h n 037

Pyx Py 10671  1087ab  10.77d% 559 146
Pyx P, 11233 1120sb  1122af 1220 2.65

PyxP, 1057c-m  10.80ab  10.68 d-l 712 229
P,x P, 11.002-h 11.03ab 11.022-h 027 ox2

Psx Py 973wmn  10.10ab 992mn -0.50 2%
P;x Py 1137 a-¢ 11.43ab 1140 ad 5.36 430

P.xPs 1043es  1077ab 1060 e-n .75 3.02
P.x P, 1057c-m  10.733b 1065 d-me 028 2.8
PxP, 1003j}a 1000sb 10.0ZFn 418 433
Pux P, 1.43sb  1180ab  1162ab | 516 631

P.xPs 10.10 i-n 9.73b 9.92 mn -7.12 9.24
Pex Py 1133 ad 11.83 a 11.58 a—¢ 7.02* 595
Psx P, 1L13a-f  1090ab  11.02a-h 8.04* o

Psx P, 107061 1L13sd 10921 7.06 0.09
Psx Py 10.772-j 1100sb 10388 b -1.54 0.46
Psx P, 10.70i-a  993ab 1000 a -1.96 251
Psx Py 10.10i-a  1000ab  10.05k-n 712 $.05
Pex P, 1050da 1080sb 10.65d-m 6.50 2.5
Pex Py 10.97 a-h 11.67 ab 1132 a-¢ 244 3.57
Pex Py 10.77a} 1053ab  1045d-m 650 2.5
P;x Py 1047en 1087ab 1067 d-m 139 2
PyxPu 19Bga 10453 1034ge 44 ry)
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