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ABSTRACT

The present investigation was carfed out at South Valley University
Experimental Farm during the two summer seasons of 2007 and 2008 using 88 half
diailel cross. The objectives of this investigation were two study combining ability and
‘heterosis of okra. Highly significant differences were found ameng parents and their
F1 hybrids for all the studied traits. Both generat combining ability (GCA) and specific
combining {SCA) variance were highly significant for all the studied traits. The mean
squares for GCA were greater in magnitude than SCA value. Among parents, Balady
and Pusa Sewani cvs. were the best combiner for total green fruit yield, number of
branches, diameter at mid-green fruit fruit length and plant height traits; iragi and
White Velvet cvs. for days to 50% flowering, White Velvet cv. for weight of green fruit,
Pusa Sewani for number of green fruit. However, in specific combining ability study,
the cross (Escandrany x lragi) and {(White Velvet x Pusa Sewani) were the best for
total green fruit yield, number of fruitsiplant, number of branches/plant and plant
height; (Escandrany x Pusa Sewani) and (Escandrany x Dot} for weight fruit ang total
_green fruit yield. number of green fruit and number of branches; {Clemson Spineless x
iragi}. (Balady x Escandrany) and (Pusa Sewani x Iragi} for days to 50% flowering,
diameter at mid-green fruit and weight of green fruit. Heterosis over mid-parent was
found for total green fruit yield and its components.

INTRODUCTION

Okra (Abeimoschus esculentus (L.) Moench) is considered one of the
most favorable vegetables in Egypt. it is grown as summier crop, primarily for
the immature fruits which are used fresh, cannaed. frozen or in dry state.
Okra fruit has high nutrition vaiue. it contains protein. fats, carbehydrates, oit,
mineral, fibers and vitarmins (Watt and Merril, 1963).

Combining ability of the parents is becoming increasingty important in
plant breeding, especially in hybrid production. it is useful in connection with
the testing procedures in which it is desired to study and compare the
performance of the hine in hybrid combination. Information on the generai
and specific combining abilites wil be helpful in the analysis and
interpretation of the genetic basis of impertant traits. In okra studies on this
aspect have been made by many workers [Nassar ef al. (1983); Partap and
Dhankhar (1983); Viiay and Manohar (1986). Poshiya (1986a); Jawili and
Rasco {1990} Al {1985); Ahmed (2001}, Abbas (2008), Srivastava et ai.
(2008}

Heterosis is a special genetic mechanism wherein the distant
genotypes are brought tegether in a specific pattern to express their ability to
make a dramatic shift in the magnitude of a particular trait. In okra, heterosis
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has been reported for yield and other yield related traits by Partap ef al.
(1981); Poshiya (1986b); Shukla et al. (1989); El-Gazar ef al. (1988)
Mohamed et al. (1994); Ahmed {2001); Dhankhar and Dhankhar (2001);

Nandan Mehta (2007).
Hence, the present study was undertaken with a view to assess the

combining ability of eight geneticaily divergent lines of okra in a diallel
analysis.

MATERIALS AND METHODS

The present genetic study was carried out at the Experimental Farm
of the Facuity of Agriculture, South Valley University, Qena Governorate,
Egypt, during the summer season of 2007 and 2008. The soil type was clay
loam.

Eight genotypes {Abeimoschus esculentus (L.) Moench), provided by
Prof. Dr. A. M. Damarany were used as parents [inbreed line seeds {(s,}] in
this investigation.

Table (1): The general characteristics of The Eight Parents of okra used
in The Present study .

E Genotypes COI;’muir:" ) Leaf Shape |Flowering hF:i!lnLt'L
3_[{P1) Balady Dark green Lobed | Eaely Long |
2 (P2) Esscandrany (Escand) Green Lobed Medium | Medium
3 {P3)Clemson Spineless {Cim.s.) Green Very Lobed | medium short

i {P4) Emerald Dark green Paimately medium short

5 KPS) White Velvet (White V) | Light green Loped medium | medium
6. (p8) Pusa Sewani ( Pusa S8.) Green Loped Eaely Long

7 p7) Dot Green Semei— Loped late medium
8 |(P8) Iraqi Whit green Loped late long

Source: Prof. Dr. AM .Damarany ,Hort . Dept ., Faculty of Agric., South Valiey Univ .

In 2007, March 10, the eight cultivates each presented by ten plants,
were planted crossed with a diallel fashion without reciprocals.

In 2008, March 10, seeds of the 8 parents genotypes and The 28 F;
hybrids were planted in the field and arranged in a randomized complete
biock design with three replications. Each replicate was represented by 28
plots of Fy hybrids and 8 plots of parenis. Each plot consisted of one row, 3
m. leng and 0.7 m. wide. The seeds were planted in hiil spaced 30 ¢cm apart.
Thinning to one plant/hill was done after 25 days from sowining.

The normai agriculture practice of irrigation, fertilization, weed and
pest control were practiced as recommended for okra production. Harvesting
of green fruits took place during the period May 10-July 20 every 2 days-
intervals.

Data were taken on 5 to 10 plants and on 10 fruits every two days.
Measurements:

The following characters were studied:
1- Days to flowering. recorded as number of days from planting to 50% of
the plants that were in bloom.
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2- Plant height in cm: was measured from the cotyledonary to the terminal
bud of the main stem at the end of the picking season.

3. Number of branches per plant counted also at the end of the picking
season.

4- Number of green fruits per plant: total number of edible fruits that were
picked per piant during the growing season.

5. Total green fruit vield (ton/feddan). weight of all edible fruits that picked
(harvested) all over the growing season.

&- fruit length {(cm).

7- Fruit diameter (¢m): measured at mid-green fruit.

8. Weight of green fruits per plant (g).

Statistical procedure:

General and specific combining ability:

Statistical analysis was made on an entry mean basis. The variation
among parents and F. crosses was partitioned into general and specific
combining ability as iliustrated by Griffing (1956), Method (2), Mcdel 1.
Heterosis %:

The heterosis % expressed by the F, hybrid and mid parent (MP)
was calculated according to Singh and Khanna (1375) as follows:

F —MP
The Heterosis % = ———=—- x 100
MP B 3
_ P +P
Where MP (mid parent) = — 5 -2

RESUL.TS AND DISCUSSION

I — F, performance:

The analysis of variance among the differant entries of the F, diallei
crosses of studied ftreils reveaied highly significant differences among
genotypes as shown in table (2).

Table {2}, The analysis of variance of ail studied characters among the
different entries of diallel in the growing summer season of
2008.

[Source | plant |Number|Numbsr| Total | oo e | weight |
of

Days to . of of green; green . A
o ance d.f S h;lg?t ranches | fruit/ fruit 1@{.-::31t‘h le:::;ar . :"; :::.!{Itl',
plant plarit yield ’ 9

Fapicaton] 2 | G.444 | C.361 | 0.008 | 0.023 | 0017 | 0.006 | 0.001 | 0014
Genctypes | 35 | 96 87> |474.86~] 2.22° | 45.96— | .82 | 20.95" | 0.36" | 3.15"
Errar 76 | 0.616 | 0.3045 | 0.0180 | 0.0234 | 0.0273 | 0.005 | 0.0032 | 0.0052

IGCA 7 [37.35272014 2387 7 020 N67.458-1 5638 | 76.522""] 1.340~ | 9563~
ISCA 28 113.256" | 90008, 0.704™ ;15,587 | 0.860* | 7.066+ | 0.115* | 1 550*
GCA/SCA, 32861 1223711 9981 [10.74:1 | 6.46:1 ; 10.82:1 | 11.55:1 | 6.16:¢

Error 70 ) 0.6460 { 03045 | 0.018 § 0.0234 | Q.0273 1 0.005 | 0.0032 | 0.0052
* and ** are significant at 0.05 and .01 level of probability, respectively,
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Days to flowering: The results in Table (3) showed that the average number
of days to 50% flowering appearance for parents ranged from 42.33 days for
P, (Balady) to 70.33 days for P8 {Iraqi). This is in agreement with Ahmed
{2001) who found that parental mean values for this trait ranged from 41.33 to
71.33 day, with a grand mean. The average of F, crosses ranged from 47.33
days for the cross PyxPgs (Balady x Pusa S.) to 65 days for the cross P3xPy
(Clms.S. x Iraqi). These are in accordance with the findings of Jordan-Molero
(1986), Damarany and Farag (1994), Ali (1995) and Abbas (2006).

Table (3){: Mean performance of parents and hybrids in the growing
summer season of 2008.

T Number | Number| Total : ;
Days to | Plant Fruit Fruit .
Genotypes | 50% | height brar?:has Offﬂfﬁ?" fn?ilt.eﬁgld length |diameter ogvf‘:"’ h;)
floweringl {cm) " 0100 plant [ftonifed)| (€™ | (em)
3233 | 81.53 361 1103 | 7.250 580 | 2.30 470
5767 | 6270 150 7.40 5717 6.40 190 8.01
Z7.00 | 5280 240 1050 | 6317 | 10.50 1.80 545 ]
5133 | 5003 2.31 1577 | 6880 t 11.50 1.35 6.53
57.33 | 78.37 1.90 1053 | 5800 | 10.29 1.20 8.33
4800 | 8663 305 18.77 | 7.23a 8.23 1.75 575 |
BG.00 | 57.73 411 1123 | 7.017 | 4.53 146 6.45
7033 | 8493 3.06 5.50 B.050 | 545 205 51
5549 | 69.59 774 11.36 654 | 7.82 1.73 5.09
1.41 0.93 0.36 0.50 0.43 0.6 | 091 314
B0.00 | 74.77 27 §.30 6.450 7.02 1.92 665
53.00 | 68.53 2.78 1147 | 7.500 | 11.35 183 585
5100 | 6532 2.78 173 7900 | 11.78 1.60 6.81
55.00 | 79.53 2.00 1143 | 6300 | 1035 | 145 8.83
4733 | 84.73 3.47 2130 | 8383 8.35 181 503
5567 | 61.60 438 12.40 | _7.700 465 1.50 576
6167 | B2.80 3.73 1040 | 6750 563 2.15 580
58.67 | 56.77 260 10.77 | 7117 | 11.66 1.85 555
5533 | 5460 2.45 1680 | 7.400 | 11.71 T.46 6.73
57.33 [ 80.87 Z.13 1123 | 6.233 | 1035 1.25 551
5333 | 7230 | 336 | 2010 | 8200 | 830 183 | 580
5867 | BG.17 458 11,67 | 7.433 470 1.56 585
5367 | BL21 341 1000 | 6650 | 565 225 S50
5433 | 5290 265 1830 | 7.200 | 11.80 [ 156 5.75
5800 | 75.13 227 057 | 6.157 | 10.40 143 881
5000 | 8553 351 2043 | 8617 8.50 1.86 585
56.33 | B7.87 440 1133 | 7.633 463 | 158 5.45
65.00 | 77.80 351 1063 | B8.467 565 231 573
5300 | 6163 211 1233 | 63150 | 10.65 150 8165
A867 | 70.60 3.35 21.23 | B.150 | B.55 178 575
SEQD | 5553 433 13,23 | 7.300 466 160 5.80
B0.0D | 76.53 351 1137 | &.200 5.69 243 588
5067 | 97.70 3.25 2027 | 7.600 851 | 1.85 B.17
5800 | 5967 4.30 147 | 7.600 480 ) 135 5.75
6300 | 838 3.40 10,77 | 6.400 575 | 1.95 560
5133 | 6563 485 1347 | B8.350 460 | 1.73 6.80
B1.67 | 9087 361 233 { 7283 | _&65 2.53 578
6433 | 87.20 3.1 1053 [ 6850 | 578 | 2.37 558
56.24 | 72.27 3.32 13.63 7.22 7.75 1.79 5.54
[1.28 0.85 0.22 0.25 0.27 012 0.08 (K F]

Plant height (cm): Mean plant height of the parents ranged from 50.03 cm
P, (Emerald) to 88.63 cm for Ps (Pusa S.) and from 52.90 cm for PsxP, cross
(Clms.S. x Emerald) to 92.67 cm PgxPg (Pusa S. X Iraqi). Similar resuits in
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okra were reported by Rao et al. (1989), Ahmed (2001), Khan ef al. (2002),
Abbas (2006).

Number of branches: The mean of the parents ranged from 1.5 for Py
(Escandrany) 10 4.12 for P7 (Dot} and her too from 2.09 for PyxPs (Balady x
White Velvet) to 4.83 for P1xP; {Balady x Dot). These results are in same line
with Alok Nandi (1990), Ali (1995), Abbas (2001) and Indu Rani et al. (2003).
Number of green fruits/plant: the results in Table (3) showed that the mean
number of green fruits/plant of the parents ranged from 7.4 for P,
{Escandrany) to 18.77 P {Pusa S.) and ranged from 8.3 for P,xP;, (Balady x
Escandrany) to 21.30 for P;xPs {Balady x Pusa S.). These results are in
agreement with the findings of Damarany and Farag (1994). Ali {(1985),
Ahmed (2001) and Indu Rani et af. {2003).

Total green fruit yield (tonffeddan): Mean total green fruit yield of the
parents ranged from £71 for P, (Escandrany) to 7.25 for P, (Balady) and
from 6.18 for P,xPs (Emerald x White Velvet) to 862 for PyxPg {(Cim.5. x
Pusa S.). Similar results were obtained by Ali (1298}, Ahmed {2001), Abbas
{2001}, tndu Rani et al. {2003) and Ahbas (2006).

Fruit length (cm}: Regarding green fruit length, its ranged from 4.53 {cm) to
11.5 {(cm} for parents and ranged from 4.6 {cm) to 11.8 {cm) for F, hybrids.
These are in accordance with the findings of Ahmed (2001), Khan et ai
(2602}, Indu Rani ef al, (2003} and Adeniji and Kehinde {2007).

Fruit diameter (cm): The range of diamefer green fruit varied frem 1.2 cm for
P; {(White Velvet) to 2.3 cm for P, (Balady) and ranged from 1 25 c¢m for
PoxPs to 2.53 em for PgxPs among parents and hybrids. rezpectivelty. These
results have been promoted by Ahmed (2001), Indu Rain et &. (2003) and
Adeniji and Kehinde (2007).

Weight of green fruit{g): The mean weight of graen frults {(gm) in Table 3
ranged from 4.7 {gm) for P, {Balady)} 10 8.33 for P; {(White Velvet) and ranged
5.55 {gm) for PyxP; (Escand. X Cim.5) to 8.83 for PyxP5 (Balady x White
Velvet). Similar results were reported by Jordan-Molero {1986}, Al {1685
Ahmed (2001), Khan et al. (2002) and Abbas (20086

li- General and specific combining ability:

The variance due to GCA and SCA (Table 2) were significant

indicating  both additive and non-additive types of gene action in the
inhentance of all studied traits. The obtained results are in line with those
obtained by Ali (1885), Ahmed (2001} and Abbas (2006). The estimates of
the GCA effects of the eight parents and the SCA effecs of Fy hybnds are
presented in Table (4) and {5), prospectively.
Days to flowering: The parenis P, P;. Py and Ps (Tabie 4) exhibited high
significant positive GCA effect of 7.04, 143, 1.33 and 0.46 Abbas (20086)
reported similar results while the hybrids P xP,;, PsxPa PixPs, PyxPy, P,xPe
and PyxPg showed significant positive SCA effect of 6.01, 2.74, 197, 1.77
and 1.14 (Tabie &) respectively. Thus, the cross P;xP; was the best specific
combination closely followed by PgxPy and PyxPs. These resulls ace in
harmony with those obtained by Nassar ef al. (1983), Poshiya (1986a), Al
(1996), Ahmed (2001} and Abbas (2006}
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Plant height (cm): However, since the P8 had the highest GCA effect of
10.63 among the parents thus it was general combiner. The highest specific
combination was P;xPg (10.08} followed by PyxPg (11.07) and PsxPe (5.47).
These results are in same with those reported by Partap and Dhankhar
(1983), Rajani et al. (2001) and Srivastava et al. {(2008).

Tabie (4). Estimates of general combining GCA effects of parents for all
studied traits in the growing summer season 2008.

enotypes (P1) | (P2) | (P3) { (PH) | {P5} | (PB) | (PT7) ] (P8) £
~haracters Batady | Escand [CIm. 5. | Emerald |[Emerald Pusa&.} Dot | raqgi | (g;) | lg-ad
Days to ffowering [3.667"1.433" | 0.233 |-2.500"" |0 467""{-4.700"*1.333"*|7.400""|0.134|0.202
Plant height {em) 3.547°7].3,861""|-6.458"*110.190""4.989"*[9,565"|-8.175*[10 639" 10 054 [0.142
Number of branches [0.0297*|-0.502**]-0.2t2**| -0.293" | 0.539**[0.2617"1.027**]0.225" [0.0020.034
Number of greent0.3137-1.453%-0.46077| 2.201*" |-1.066"%4 747**|-1,2637-2.476*"|0.026(0.040
fruit/plant
Total green fruit yield{d 182*]-0.274""| -0.034 | 0.040 |-0.512*[0.763""|0.324**[-0.496"*[0.028|0.042
(tonifed.}
Fruit length (cm) 0.077*7(0.223"|1.503""| 1.788"" [1.137""|-0.094**|-2.708**|-1.926""|0.014]0.020
Fruit diameter (cm) [0.088**| -0.006 { 0.008 | -0.135 |-0.302*0.071""1-0.137"*[¢ 414" |0.010[0.014
Weight of green frujgs‘-o 19774 -0.028 0. 212“1 0.2437" [1.193"[-0.448"(C.118**{.0.670**|0.014]0.017

(9}
*ang ™ are significant at 0.95 and 0.1 |eve| of prabahility, respectively.

Table (5). Specific combining ability for all studied traits in Okra in the
growing summer season 2008.

aracters Number Total .
Days to | Plant po Number | green | Fruit Fruit | Weight
o h 5%0/9 h{e:g?int branches. fof_ re;ent frulrct’ I?ngth di?meter offr}ult
rosse owerin cm ruit/plan ie em cm
b g p|ant P (toyn,’fed.} ) ) [g
P xXF; BOTT™ [ 3435 | -0.549% -2 179 1 .053T™ | -1.048" { D.0BE8" U425
PP 1.211 0204 0228 0980 |07 | 1.5857 10036 1 -0.788°
PP 0.944 0784 1 -0.749" | 2078 Ue0a™ | 2 d [ T3 T 0.374™
PP 1978 | 0678 | 05527 | 0437~ | -0444™ . D115 1 1350
1. Pe 0527 | -0.054 -(.069 30217 | O350 1 05827 | 0127 [ .13
PP T77gs -5 243 | O6BT™ 1 0737 | 0120 [-0.484~ 0230 | 0.335—
10y T 3g T aEo L0585 A 010 1 W 2N O 24 | A0
P;:P; ST 222 1 -4.5337 [ -0.055 0357 | ZIe6™ .07 | -hBR6
P2:F4 0178 2995~ | U.086 Z7ig™ T OeET™ 1927 1707 Q072
;‘Ps -07BY T B A3 [ T-0.077 0508 | 0054 | ¥.294™ | -0.220™ I 0905
0378 5050 | AT T 3 56T | UB3Z™ T 0395 | 0005 U170
F’nl 0322 0557 | 0.862™ 1 71387 | 0310~ | 0501~ r07% | 0314~
PL ST 389 [ 278 T 04947 0885 : 0.347™ | 0427~ { J.0Bd* [-0.748™
1229 P4 U378 -2 071 -0.041 32357 1 020 T 0.7 34™ [ 0082 [ D272
3. T.C78 [ 455d= | G714 U377 U015 { -0.049 | 1383
F:fPs STse [T 0372 28717 | 0.808 | -0B8T™ L05 0.0b4
P2 Fr STESe 1 OOB5T™ | U385 | 0175 [ 0270 [ -T1.537~ | 0.059 | 0037
3. Py 1743 117770 0.304™ ' 0335 -0.077 71 -1 7027 0. 376 ™ T 0169
4zP5 U189 [ 1350~ [ 0.7 | -2 135 0457~ | -0.057 A5 U787
Pﬁ =035 -1.457 0, 188" LRh1T™ 1 QZGE™ 1 B30 T R.OeT | 45T
..,P, U056 | 2222 | 0.386™ 1 T35 | 0137 | -2 1807 [ 0.084™ | -0.008
A IX 4408 | 0.GB0 . | -1.692 " {-G477 [ -1.948™ | .37 | -0.136"
P_‘_ 132N S 4TI 0 GesT | 3.347 § G570 | 0.0 | 0. 103" (-1.075
’uP 0,022 [-BBZ3™ [ 08IE | 05561 [ 0.7157 {-1405™ | 0.011 | -1008™ |
4 Pg -1, 3700 | OBTS™ [ 0aes - | 0335 | 1236 | L.O8Y | T370™
Py Fr -T2 | -7.433™ 66T | 1767 0184 10374 0027 | 0E8d™
Py 2733 U7y | BOBg [ 37180 | -0.063 | 3 102° [ G270 | 0.455™
72PN -U ()4 LOECT | O8I | T.0Z28 05T 264 T U315 [ -U.077 |
SE (o) -0.288 C.U7 u.UBU 1N L.03d 1.030 0037
SE (Sy~Sn) 0 507 U427 0.703 0. 180 0. 128 | 5.057 0.043 U.055
BE (Sy-Sw) T 0.573 0303 0.097 DKV C.120 0.053 047 0052

*and** slgnlﬁcantly at 0.05 and 0.01 level of probability, respectively.
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Number of branches: Parents, P; (1.02), Pg (0.26) and Py (0.22) showed
highly significant positive GCA effects. The best specific combination was
displayed by P,xP; (0.86} followed by P;xPs (0.73) and PsxP; (0.61) Table 5.
Vijay and Manohar (1986), Ali {1995), Rajani et al. (2001) and Abbas (2001}
" reported that GCA and SCA effects were highly significant.

Number of green fruit/piant: Among the parents, Ps (4.74) and P, (2.29)
exhibited significant positive GCA effect while hybrids PxPs (3.62), PaxPg
(3.56), PsxPs (3.34) and P3xPg showed high significant positive SCA effect.
Similar results were obtained by Partap and Dhankhar (1883), Shukla et af.
{(1989), Ahmed (2001) and Srivastava e! al. (2008).

Total green fruit yield {ton/feddan): Highly significant positive GCA effect
observed among parents, Pg (0.76), P; (0.32) and P, {0.18}. Manifested the
best specific combination were the PsxP; (0.72} followed by P,xPs (0.63) and
P.xPs (0.60). These results are in agreement with those reported by Ali
{1996), Poshiya (1986a), Ahmed (2001}, Abbas (2006) and Srivastava et ai.
(2008). .

Fruit length (cm): Three parents P, P; and Ps showed highiy significant
positive GCA effect of 1.78, 1.50 and 1.13. The hybrids P;xPs, PP, and
P,xP, showed highly significant positive SCA effect of 2.64 2,16 and 2.14,
respectively. Similar results were obtained by Nassar et al (1983), Abbas
(2001) and Adeniji and Kehinde (2007).

Fruit diameter {(cm): Among the parents, Py had the best combiner with the
highest GCA effect of (0.41) while the hybrids P;xPg, P4xPg, PaxPs and PgxPg
showed highly significant positive SCA effect of 0.31, 0.37, 0.37 and 0.27,
respectively. These resuits are in agreement with those reported by Vijay
and Manchar (1986}, Ahmed (2001), Abbas (2001) and Adeniji and Kehinde
(2007).

Weight of green fruits (a):; Three parents, Ps. Py and P, showed highly
significant positive GCA effect of 1.19, 0.44 and 0.24. The bet speciiic
combination were PxPg (1.39) followed by PxPs (1.39), PaxPs (1.38} and
P.xPs (0.90). These results are in harmony with thase reported by Partap
and Dhankhar (1883), Ahmed (2007} and Abbas (2006).

- Heterosis %:

Heterosis % value expressed as the percentage deviation from F,
mean performance from mid-parentin the analysis are presented in Tabie 6.
Days to flowering: The heterosis % value ranged from (-4.94%) to (20.0%).
The maximum heierosis was observed in cross "{Pusa S. x Dot)" (4.94%),
followed by the cross "Cim.8. x Pusa S (-4.76%) and "Clm.S. x Dot" (-
3.71%), while the heterosis % of cross "Balady x Escand." gave the lowest
number of days to 50% flowering (20%). These results are in same line with
those reported by El-Gazar et al. (1988), Shukla et al. (1989} and Ahmed
(2001).
Plant height (cm): Heterosis above mid-parent ranged from (22.24%) to
(0.08%). The maximum heterosis being in the cross *Dot x Iraqi” (22.24%)
followed by "Clm.S. x Pusa S." (-12.31), while the heterosis of cross PsxP;
gave the lowest value (-12 31%). Poshya (1986h), Mohamed ef al. {1994)
and Abbas (2006) also reported similar results.
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Table (6). Estimate of heterosis based on deviation from the

respective mid-parent ( MP ) of 28 F, crosses for all studied
traits in summer 2008 season.

Heterosis % (MP)

Entries  andt poug i | prant |NUTPRT| umber | 792 ) pruit | Fruit | Weight
COMPArisons | gao | height branches | ©f @reen frgi';:eaigl 4| tength | diameter | of fruit!

flowering! (cm) plant fruit/plant tonfyfe d {cm) {fecm} |plant {g)
P.xP; 2006 | 367 | -15.12 | .0.21 -064 [ 1518 | -8.23 | 2406
PiPs B73 | 202 | 754 | 581 10.62 | 39.26 | -1038 | 1538
PiPa 8O0 | 069 | 557 ' 28.1d 1183 | 31.56 | 1256 | 21.29
PuPs 10.37 | -063 | -024 : 5.05 411 12921 | 714 | 3578
P1xPs 481 | 041 | 281 42.0 1574 | 1809 | 1.04 | 1365 |
Py.Ps 879 . -1125] 2520 | 10641 785 1100571 -20.21 | 21.49 |
PPy 281 [ -0.51 ) 11.76 | 0.38 150 005 7 -105 | 1350
PuPs 146 169 | 3333 | 2033 1828 | 3807 | 018 | -314
PuPa 152 1 312 | 29.16 | 4507 | 17.64 | 30.87 | -10.00 | 7.33
PaPs 029 | 1478 | 2547 | 2533 | 7.28 | 2454 | -19.35 | 18.78
PP 164 | -444 | 4767 | 8366 : 2673 | 1612 [ 016 | -1.36 |
PxP7 T h 28 . 008 | 63.00 | 2534 | 1682 | 1407 | 714 | 9.5
P..Ps 0BT | 70C1; 4985 | 1893 i3.06 | 472 | 1263 | -277
PuPe T pdn 1 288 VTR s 9.25 727 | 082 | 1268
By P {46 1 1484 | A72 057 076 0.38 446 | 2798
Pa:Ps 476 | 2136 | 3297 | 39684 | 2728 | -928 4.49 4.46
P3P: 371 1 470 | 3538 | 432 1448 | -3839 | -347 | 840
P1,Ps 245 11267 | 28356 | .30 464 | 2002 | 1943 | 461
PesPs 06C | A4 1 033 | 6523 -3.75 ! 184 | 17.18 | 1&.41
PP -133 ¢ 183 12500 | 2282 i543 §-13.28 ! 1483 | 635
PP | 120 | 306 | 3406 | 160 518 [ 4180 | 1347 | 477
PysPs i 1274 1 3074 | 387 ] 402 3278 4228 | 976 |
PsxPs | | 654 | 3157 | 3838 | 2024 [ 654 1224 [ -13.11
Fs:Ps | D231 4288 1 542 1782 13487 ] 150 | 868
Ps:Ps ! 238 | 3708 | 149 720 12656 | 19.63 | -1907
Pe:Pr 4 -1t 2988 14020 1711 13783 | 7.45 | 1147 |
PP $24 . 676 | 5820 | 1273 568 | -17.35 ) 3246 | 2.56
PPy A5G 2224 | 35S 154 495 | 1638 | 3465 | -162
Maxi_value DLOG 1 2204 U 6309 | G366 1 2728 | 3926 | 4228 | 3538
Mini, value 64 1237 {512 | 1273 | -411 [ -4180 | 1935 [ 19.07 |

Number of hranches: The vanation in heterosis % ranged from (-15.12%) to
(63.09%). The maximum was observed n cross "Escand. x Dot" (63.09%;)
foflowed by "Escand. x iraci’ (49.86; and "Escand. x Pusa S." {47 87), while
the heterosis % of "Cross Satady x Escand.” gave the iowest value {-15.12).
These are in accerdance with the finding of Partap ef ai. (1981), Shukla et ai.
(1989) and Anhmed (2001},

Number of green fruidplant: The results in Table & showed that the
heterosis % variad from (-12.73%) lo (53.66%). The maximum heterosis %
value being in the c¢ross "Escand. Pusa S." (53.66) followed by "Escand. x
Emerald” (45.07%) and "Batady x Pusa 5." {42.00%), while the heterosis of
% cross "P6xP8" gave the iowest value (-12.73%). Ahmed (2001} reported
similar resuits.
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Total green fruit yield: Heterosis % above mid-parent ranged from (~4.11%)
to (27.28%). The maximum heterosis was observed in cross "Clm.S. x Pusa
S." (27.28%) followed by "Escand. x Pusa S." (26.73%) and "White Velvet x
Pusa 8." (20.24%]), while the heterosis of cross "Balady x White Velvet' gave
the lowest value (4.11%). Similar results have been obtained by Mohamed
et al. (1994}, Dhankhar and Dhankhar {2001} and Nandan-Mehta et al.
(2007).

Fruit length (cm): The range of green fruit length varied from (41.8%) to
(39.26%). The maximum heterosis % being in the cross "Balady x CIm.S."
(35.26% followed by "Escand. x Cim.S." {38.07%) and "Balady x Emerald"
(31.56%), . while the heterosis of cross "P.xP;" gave the lowest value (-
41.8%). These are in accordance with the findings of Poshiya (1986b),
Shukla et al. (1989) and Nandan-Mehta &t al. (2007).

Fruit diameter (cm): The heterosis % value ranged from {-19.35%) to
(42.28%). The maximum heterosis was observed in cross "Emerald x !ragi”
{42.28%) followed by "Dot x Iraqi” {34.65) and "Pusa S. x Iraqi" (32.46), while
the heterosis of cross "Escand. x White Velvet' gave the lowest value (-
19.358). These results are in harmony with those obtained by Ahmed (2001)
and Abbas (2006).

Weight of green fruits/plant (g): Results in (Tabie 6) showed that heterosis
% over mid-parent ranged from (-19.07%) to (35.38%). The maximum
heterosis % was observed in cross "Balady x Clm.S." (35.38%) followed by
"Cim.S. x White Velvet" (27.96%) and "Balady x Escand." (24.06%}, while the
heterosis % of cross "White Velvet x Iragi” gave the lowest vailue (-19.07%).
These are in agreement with the findings of El-Gazar et af. {1888), Mohamed
et al. (1994), Abbas (2006} and Nandan-Mohta et al. (2007).

Conclusions : _

1- Balady and Pusa Sewani cvs. Were good general combiners for totai fruit
yield (tonffed), number of branches/plant, pant height {cm) and green fruit
diameter (cm} These parents Could be used in breeding program in
different ways.

2- The Cross {(White Valvet x Pusa Sawani) Showed high Performance for
total fruit yield ton/fed , number of Fruit/Plant, number of branches/plant,
piant height and Could be used in Practical Plant breeding.

3- The F, (Clemson Spineless x Pusa Sewani) exhibited The maximum
heterosis % over mid parent for Fruit vield (8.62 ton/Fed. This F, can be
consider promising cross for exploition in hybrid Production.
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