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Table (1): Mean values of parents. All hybrids and commercial hybrid- Nadi on the studied traits.
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2013 (4) 222 (41) laal

gl cliall Nadi slaill cpsells ALaSH Gaglly LY a8 cllagia (1) Jsaall

. e < e ‘ Galad) gl sl dalodl e Lyl clial)
AR LAY jlaiac | AR ) o ()t (2 ) i <l/alysY) e ()l s Traits
Sex ratio No. of female No. of male b pE)=5 = : No. of leaves / Plant length (cm) Ly sl
flowers flowers ry weight /plant Leave arezg/ Plant g HDs
(gm) plant(dcm?) Genotypes
0.38 fg 8.10 e 21.77d 394.08 a-d 96.17 bc 38.56 ab 104.73 a 1
0.40 e-g 8.33 e 20.55d 357.61 b-d 108.92 b 41.40 ab 99.06ab 2
0.31¢g 9.22 c-e 29.77b 305.97 cd 100.72 bc 50.20 a 83.20 c-e 3
0.72 bc 8.77 de 13.55f 312.89 b-d 80.68 d 40.86 ab 69.86 ¢ f 4
0.66 cd 11.10 b-d 17.11e 386.33 a-d 79.98 d 37.96 ab 101.63 a 2x1
0.68 ¢ 11.66 bc 19.44 de 50791 a 106.46 b 46.40 ab 103.53 a 3x1
0.77 a-c 9.88 b-e 12.77 fg 273.17d 102.79 bc 36.06 b 72.63d-f 4x1
0.44 e-g 11.21 b-d 25.77¢c 437.15 ab 105.84 b 45.10ab 108.96 a 1x2
0.34 ¢ 8.44 ¢ 24.77 ¢ 365.87 b-d 80.18 d 38.73 ab 88.00bc 3x2
0.54 de 8.77 de 16.77 e 403.09 ac 107.03 b 38.16 ab 80.50 c-e 4x2
0.32 ¢ 8.77 de 33.99a 298.22 cd 97.37 bc 48.73 ab 83.00 c-e 1x3
0.51 ef 8.22¢e 19.55 de 335.68 b-d 106.25 b 39.50 ab 84.83 cd 2x3
0.41 e-g 9.99 b-e 2522 ¢ 402.32 a-d 92.76 b-d 47.76 ab 76.40 c-e 4x3
0.79 a-c 12.10 b 13.66 f 344.89 b-d 98.46 bc 41.50 ab 101.06 a 1x4
0.83 ab 12.33 b 11.11 fg 348.68 b-d 88.42 cd 36.76 b 70.16 ef 2x4
0.80 a-c 11.44 be 12.66 fg 380.56 b-d 98.61 bc 36.06 b 62.20 f 3x4
0.86a 1644 a 9.88 g 427.87 a-c 148.24 a 45.63 ab 8133 c-e @l el
Commercial hybrid

15 Jlia) s die s ganl) saeiall (S50 HLES) s (gsine (38 Lot das Y an) Coall iy Gt Y0

*Means followed by the same letter within a column do not differ significantly from each other using Duncan’s Multiple Test at 5% level.
* The numbers (1, 2, 3, 4) indicated to the cultivars : Zucchini, Local cv. , Early white squash, Middle eastern squash respectively.

70

. s e Middle eastern squash « Early white squash « aesf Sl = Jsall Casall ¢ Zucchini :cslus) ) yais (4 3 2 (1) B0



Mesopotamia J. of Agric. ISSN:2224-9796(Online) Gl lld el ) dla s
Vol. (41) No. (4) 2013 ISSN: 1815-316x (Print) 2013 (4) 222 (41) 2l

gyl clicall Nadi (lail) Cpaglls ALl aglly ¢ LY af cillasgia 1 (1) dsaadl
Accessory to table (1) : Mean values of parents . all hybrids and commercial hybrid — Nadi on the studied traits .

Alaall
T ol lvothoul v el [ el L e ISP E T o
Plant yield (kg) V\);eigﬁe(grmu; 0. p?lanrtu' S coe]EfL:Ici:n??sm) aeo( da)./)arves %Flower setting Ayl syl
Genotypes
1.31cd 224.96a-d 6.88bc 2.54e-f 58.55ab 79.34e-g 1
1.44cd 242.72a 6.10c 2.86a-c 58.88ab 94.10a 2
1.33cd 170.28h 7.99a-c 0.54h 58.99ab 67.2%h 3
1.37cd 207.39c-e 6.66bc 2.76b-e 59.22ab 84.15b-e 4
2.38ab 229.74a-c 10.44ab 2.60d-f 57.21bc 80.36d-f 2x1
1.59cd 201.72d-f 7.99a-c 2.81b-d 58.33ab 70.79gh 3x1
2.06a-d 209.80c-f 9.88a-c 2.72c-e 57.88a-C 92.17ab 4x1
2.09a-c 237.03ab 8.95a-c 2.39f 58.21a-c 77.51e-g 1x2
1.58cd 200.48d-f 7.77a-Cc 2.75b-e 57.55a-c 78.41e-g 3x2
1.29d 213.46 b-f 6.77bc 2.74b-e 59.44ab 90.00a-c 4x2
1.43cd 205.04d-f 6.88bc 1.61g 58.55ab 84.49b-e 1x3
1.32cd 188.62f-h 7.22bc 1.58g 58.44ab 71.68f-h 2x3
1.38cd 194.69e-g 7.10bc 1.58g 59.99a 84.88b-e 4x3
2.09a-c 208.01c-f 10.22ab 2.99ab 55.99c 73.23f-h 1x4
1.42cd 194.75e-g 7.33bc 2.75b-e 59.99a 82.11c-e 2x4
1.82b-d 176.64gh 9.21a-c 2.68b-e 59.22ab 89.16a-d 3x4
2.61a 215.68b-¢ 11.22a 3.05a 53.88d 66.79h @l el
Commercial hybrid

75 Qi (st die s dgaall 2axiall (K00 AL Caun gsine 38 Lein dag Y oY) Capall sy Sl ) Y%
. sl e Middle eastern squash « Early white squash « sea Sl = sl caiall ¢ Zucchini :aalusl) ) juis (4 3«2 (1) S8y

*Means followed by the same letter within a column do not differ significantly from each other using Duncan’s Multiple Test at 5% level.
* The numbers (1, 2, 3, 4) indicated to the cultivars : Zucchini, Local cv. , Early white squash, Middle eastern squash respectively.
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Table (2): Analysis of variance of general . specific and reciprocal effects for studied trait

Mean Squares e jall Slas sia
1 531 IR I Sl sl
SRoY e Y e cilall Glall el | Al dalea | S99 . sl QY
Aguain)l gl ) L g . 2 il (o) sl 5o SOV
seiall 4 483 () (Fpa) bl d.f
. No. of . No. of Plant length
Sex ratio No. of male Dry weight Leave area/
female flowers Iplant (gm) lant(dcm?) leaves / (cm)
flowers P g P Plant
*% * &:I‘J)SAS‘
30.997 0.231 20.261 6460.532 114.535 49.380 137.775 2 .
Replications
A sl ) sl
**1085.913 **6.897 **132.398 *10136.050 **295.825 65.662 **643.352 15 M S
Genotypes
**815.877 0.933 **122.140 1613.717 37.416 42.433 **755.002 3 G.C.S dlall adity) 3 )8
*%k % % * LAl vyl EJAB
124.496 2.920 7.392 2969.842 75.319 15.002 25.101 6 SCA
SSal) sl
**372.492 *2.336 **41.870 *4670.01 **152.494 18.773 **133.524 6 " R E)*
55.137 1.659 2.607 4670.010 56.347 43.204 33.994 30 ol e
' ’ ' ' ' ' ' Experimental error
s il
1.878 0.40 4.648 0.043 0.082 11.654 13.502 G.CAG S
S.CA s il

*  **sjanificant at P ( 0.05.0.01) respectivelv .

sl Je 71575 Jia) (s5ine die dggine B 5 *
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Accessory to table (2): Analysis of variance of general . specific and reciprocal effects for studied traits.

Mean Squares <les yall Cilaw i
) Joala 5al (35 Jane el e S i) ae cla
s Y ey () 01 IS Jalns N T 0 ) las
(e2) No. of fruits / Fruit shape i saslall a3 7 ol S.0.V
Plant yield | Average fruit weight ' L shap Date of 1. harvest | %Flower setting d.f e
plant coefficient (cm)
(ka) (gm) (day)
<l |
0.115 40.488 1.959 0.015 0.364 405.347 2 .)JS'.J
Replications
* *k %k a‘.ﬁ\)ﬁj‘ uﬂS\JJ‘
0.373 1209.799 5.619 1.370 3.218 188.600 15 Genotypes
Laladl dpalasy) 3 j0aall
0.13 **1661.315 1.294 **1.323 1.476 111.880 3 = ‘ug CYS 2
Lalall dalasy) 5 jaaall
*0.212 103.840 *3317 #0137 *1.417 44.539 6 h ?cx X
Sl L)
0.033 73.668 0.716 **0.343 0.526 56.687 6 - RE)'J'J
) Uadl)
0.151 172.628 2.952 0.018 1.544 193.777 30 E "‘”Pﬂ
xperimental error
s s
0.123 8.660 0.033 2.517 0.266 - G.C.AG S
S.CAGLS Sl s
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Table (3): Estimation of general combining ability effect of parents

2013 (4) 3321 (41) s

el e e ey | et | S o il
C s 4 5Y) 4y Al N 7Ny <Ly Traits
Apminl Al ()l | ()il (~)
i No. of No. of ; No. of
Sex ratio Dry weight Leave area/ Plant length <
female male plant (gm ) lant( dcmz) leaves / (cm) LY
flowers flowers P g P Plant Parents
-0.39 0.37 0.89 13.57 0.99 0.12 10.67 1
-4.10 -0.40 -0.39 8.10 1.27 -1.60 4.66 2
-9.55 -0.30 4.47 -3.08 0.96 3.21 -3.81 3
14.05 0.35 -4.97 -18.59 -3.23 -1.72 -11.52 4
2.14 0.37 0.46 18.23 2.16 1.89 1.68 S.E(gi—gj)

75 Jlaial (5 siuse i 5 3 gaaldl saeiall (K00 HUEA) G (5 sine 3 L 2a g Y sanV) Caall iy o it ) Gl Y
sl e Middle eastern squash « Early white squash ¢ 2eal Sk - sl Canall ¢ Zucchini jcibaa¥) ) 5l (4 63 <2 «1) HE,31

*Means followed by the same letter within a column do not differ significantly from each other using Duncan’s Multiple Test at 5% level.
* The numbers (1, 2, 3, 4) indicated to the cultivars : Zucchini, Local cv. , Early white squash, Middle eastern squash respectively.
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Accessory to table (3) : Estimation of general combining ability effect of parents

) e 3 (u); Jone Jbi/‘“‘ 3 fsu) Jebns A :»)J\ o , e
syl () /jvveei;;@:e(;ﬁ;t o | psge | owo igafvest s towe st o
0.164 11.07 0.55 0.15 -0.61 -1.57 1
0.001 12.10 -0.47 0.19 0.04 2.30 2
-0.146 -18.11 -0.44 -0.60 0.22 -4.48 3
-0.019 -5.06 0.37 0.25 0.34 3.75 4
0.112 3.79 0.49 0.03 0.35 4.01 S.E(gi-gj)

75 Jlaial (g5ie g dgaal) aaaiall (K50 JLER) o (gsine (38 L 2am Y san) Gl G i ) JENI®
.5l e Middle eastern squash « Early white squash ¢ seal Sl = lad) caall ¢ Zucchini rcalua) ) i (4 3 2 1) 2831*

*Means followed by the same letter within a column do not differ significantly from each other using Duncan’s Multiple Test at 5% level.
* The numbers (1, 2, 3, 4) indicated to the cultivars : Zucchini, Local cv. , Early white squash, Middle eastern squash respectively.
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Table (4) : Estimation of specific combining ability effect of hybrids on studied traits.

Jw¥lae ey 25l sl ‘ il
donaadl Al A asdll ((";) oalall (ZMJ)QM EL; /;Li’:a\ ;t (e...u) alall Jsha Traits
: ; ; _ v
Sex ratio flg :)n'a?; ’\rlr?élgf Dry weight Leave area/ I Plant Plant length (cm) ol
2 -
flowers flowers /plant (gm) plant(dcm®) Hybrids
3.81 1.34 1.05 24.16 -6.27 1.52 3.09 2x1
4.41 0.37 1.45 26.67 3.03 2.74 -0.45 3x]
8.86 0.51 -2.59 -51.85 5.95 -1.10 0.38 4x1
0.62 -0.98 -1.92 -20.14 -5.94 -3.97 -1.29 3x2
3.06 0.69 -0.57 20.47 2.76 -0.68 -4.67 4x2
0.18 0.73 0.45 47.21 1.04 -1.05 2.22 4x3
3.71 0.64 0.80 31.57 3.75 3.28 2.91 S.E(sij—sik)
3.03 0.52 0.65 25.77 3.06 2.68 2.38 S.E(sij —ski)

5 Jlia) s die s agaal) aaiall (S50 HLES) G (gsine (38 letn aas Y san) Caall (s Gl ) Gl
. sl e Middle eastern squash « Early white squash « aeaf Sl = sl Casall ¢ Zucchini :calual) ) i (4 3 2 1) Y1

*Means followed by the same letter within a column do not differ significantly from each other using Duncan’s Multiple Test at 5% level.
* The numbers (1, 2, 3, 4) indicated to the cultivars : Zucchini, Local cv. , Early white squash, Middle eastern squash respectively.
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Table (5): Estimation of gca . sca and environmental variance for studied traits .

JL“J\“f” S ase sl Tyl | [SDIR= Ty
Lol . e 2 Ny <l N
il 2l No. of 4K (p2) bl Gl () bl No. of () cilal L)
Sex ratio ' No. of male | Dry weight /plant | Leave area/ ' Plant length | Variance | Parents
female flowers (gm) lant(dcm?) leaves / (cm)
flowers g P Plant
1.571 -0.003 0.721 59.750 -0.779 -1.334 112.893 o’g
1
50.561 0.936 4.686 1576.973 36.178 1.032 1.704 O-ZS
15.137 0.041 0.075 -58.956 -0.128 1.236 20.715 ng
2
57.614 0.494 11.125 319.910 99.196 9.993 14.929 O-ZS
89.659 0.025 19.977 -115.057 -0.822 8.970 13.504 ng
3
193.425 1.144 29.438 6309.615 89.941 -3.191 52.880 O-ZS
195.837 0.078 24.702 220.992 8.718 1.639 131.763 ng
4
294.200 2.283 23.544 656.711 44.031 16.546 136.067 GZS
18.379 0.553 0.869 1329.108 18.782 14.401 11.331 Gze

ia aa3y uall Ut s L) el (-)*
75 Qi (5 die s 3saall 2axiall (K00 LEA] Caua gsine 338 L das Y o) Capall Gty G ) Ll Y1
.Sl e Middle eastern squash « Early white squash ¢ seal S = lad) caall ¢ Zucchini rcalua) Y i (4 3 2 1) 2831*

*(-) negative value due to the sampling error . so it consider zero.
*Means followed by the same letter within a column do not differ significantly from each other using Duncan’s Multiple Test at 5% level.
* The numbers (1, 2, 3, 4) indicated to the cultivars : Zucchini, Local cv. , Early white squash, Middle eastern squash respectively.
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Accessory to table (5): Estimation of gca . sca and environmental variance for studied traits .

N “ . 0
2l g o [ o sae §5dll JSE ales dall ;m:}a %o ;
- . R N -
(59 ol s | (2 e (=) et Bl I L IR
Plant yield (kg) | Average fruit No. of fruits Fruit shape Date of 1°. YoFlower Variance Parents
. / plant - harvest setting
weight (gm) coefficient (cm)
(day)
0.022 117.233 0.213 0.024 0.335 -3.573 02 g
1
0.141 2.726 2.449 0.069 0.777 -12.324 (723
-0.004 141.156 0.050 0.038 -0.046 -0.748 0'2 g
2
0.024 52.117 0.126 0.027 0.612 -10.376 023
0.016 322.773 -0.055 0.368 0.004 14.026 02 g
3
0.007 3.547 0.045 0.355 0.072 30.201 o2s
-0.004 20.251 -0.092 0.064 0.068 8.028 0'2 g
4
0.011 66.917 0.302 0.157 0.399 34.690 UZS
2
0.050 57.542 0.984 0.006 0.514 64.5912 o e

im 2a3s gl Uadl) s g 2L el (<) *
TS Jlia) (ssine dies dgaal) aaeia) (K8 HUEA) Cus gsina (38 Ly das Y gan) Cipall iy Sl ) LI
. sl e Middle eastern squash « Early white squash ¢ seaf Sl = sl Caiall ¢ Zucchini :calusl) ) el (4 3«2 (1) S8y

(-) negative value due to the sampling error . so it consider zero.
*Means followed by the same letter within a column do not differ significantly from each other using Duncan’s Multiple Test at 5% level.
* The numbers (1, 2, 3, 4) indicated to the cultivars : Zucchini, Local cv. , Early white squash, Middle eastern squash respectively.
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Table (6) : Estimation of the reciprocal effect of each hybrid for studied traits .

Sl e S s Glall ol 1)) dalual [ ax clal) Joh | clial
Sex ratio No.of | 5 of male Dry weight Leave area/ | No. of leaves | Plant length e
female flowers /plant (gm) plant(dcmz) / Plant (cm) Hybrids
flowers
-10.92 0.05 4.33 25.40 10.92 3.56 3.66 2x1
-18.16 -1.44 7.27 -104.84 -4.54 1.16 -10.26 3x1
1.36 1.11 0.44 35.85 -2.16 2.71 14.21 4x1
8.26 -0.11 -2.49 -15.09 13.03 0.38 -1.58 3x2
14.60 1.77 -2.83 -27.20 -9.30 -0.70 -5.16 4x2
19.61 0.72 -6.27 -10.87 2.92 -5.85 -7.10 4x3
4.28 0.74 0.93 36.45 4.33 3.79 3.36 S.E(rij-rki)

*(-) negative value due to the sampling error . so it consider zero.
*Means followed by the same letter within a column do not differ significantly from each other using Duncan’s Multiple Test at 5% level.
* The numbers (1, 2, 3, 4) indicated to the cultivars : Zucchini, Local cv. , Early white squash, Middle eastern squash respectively.
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Accessory to table (6) : Estimation of the reciprocal effect of each hybrid for studied traits .

el Joals | 0 (s Jane Jw;;x Byl 0 Jalaa | (A5¥) dal) a5 J ?rjitésn
, : — sl
Pla m(;jg (ko) Avgfwi)fruit N gfafr:f ! Frg(i'::\)ape Date of( if)harvest %Floweﬁs:ttijnjg el
weight (gm) coefficient (cm) (day) Hybrids
-0.146 3.64 -0.74 -0.10 0.50 -1.42 2x1
-0.018 1.66 -0.55 -0.60 0.11 6.85 3x1
0.016 -0.89 0.16 0.13 -0.94 -9.46 4x]
-1.333 -5.93 -0.27 -0.58 0.44 -3.36 3x2
0.065 -9.35 0.67 0.00 0.27 -3.94 4x2
0.223 -9.02 1.05 0.54 -0.38 2.13 4x3
0.224 7.58 0.99 0.07 0.71 8.03 S.E(rij-rki)

* The numbers

1, 2, 3, 4

indicated to the cultivars
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*(-) negative value due to the sampling error . so it consider zero.
*Means followed by the same letter within a column do not differ significantly from each other using Duncan’s Multiple Test at 5% level.
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EVALUATION OF COMBINING ABILITY FOR GROWTH AND YIELD
TRAITS IN SUMMER SQUASH (Cucurbita pepo L.)
A.l.Al-Hubaity Asmaa Yousif Al-Heyaly
College of Agriculture and Forestry/ Mosul/ Iraq
E-mail: ahubaity@yahoo.com

ABSTRACT

An experiment was carried out by using 4 summer squash varieties viz.
(1-Zucchini, 2-Local cv., 3-Early white squash and 4- Middle eastern sq.). They
were subjected in a programmed of full diallel crosses during spring season of 2008
at vegetable field / College of Agriculture & Forestry to estimate several genetic
parameters: Analysis of variance revealed significant differences among parents and
F, hybrids for most traits. General combining ability mean squares were significant
for plant length, no. of male flowers, sex ratio, fruit shape coefficient and average
fruit weight. Whereas, the specific combining ability mean squares were significant
for leaf area, no. of male and female flowers, sex ratio, date to first harvest, fruit
shape coefficient, no. of fruits plant” and total yield plant™. The reciprocal effect
was significant for plant length, leaf area, dry weight plant™, no. of male and female
flowers sex ratio, and fruit shape coefficient. The result exhibited that Zucchini
variety was the best combiner for the favorable traits, while the hybrid (Zucchini x
Middle Eastern sg.) had a good specific combining ability for most desirable traits.
Key words: Combining ability, Reciprocal effect, Summer squash.
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