sl (B L) ) e ey B AN A 3 oo L) 5 sR 1 g Coanng) B 589 ¢ BE il Al
(Lycopersicon esculentum Mill.)

Study the Effect of Epistasis, Heterosis and Inbreeding Depression for some Yield
Parameters in Tomatos (Lycopersicon esculentom Mill.).

(1)3?35[;\.“@ | @ Yag damma 3.1 (1)&“’ sl .
Ghaitha Hasan Mohammad Moualla Hassan Khojah

g (2 Amala el AUS Gl @ (1)
g ¢ (5 sl el AUS Aasd| Jslall @l (2)

oasltf

Lael)) ulee B I (Ayygedl Agal )31 Aalall Cagomdlh Aalall Lgll o lill o3 5 daiall 2 Auel) 301 Apalall dugoe ) 38 50 2 el 22
@eea3 gLl Cherry 5 .Sahelee12 .Orient .Saintpierr :a 3,9.0dl (pe 3acias LY &8l 350 4as,l ole (2010 42009 4 2008)
Scaling Test and Components of Generation) JL¥1 cillawgie Scaling HLas slaial @3 el 50 Zanyl 2 3LalSI 481 gall cule Laal!
.(Means

2 (F2) Ll Sl 51,89 43101 B 20l ye 3li) yagaully c (F1) oW1 Jundl 2 crmgl 3535 . 51yl sliadl 5315 ot o 1 Coin
dely 3 Cag s o (5 el (39 dawgiag cdm gl 3gaiall B 5Ll sue g cnlil Lle audliall suc g cclid) 2 ]) L oYl ol yiga (an
ol cnmgilly (F3) cdlily o (F2) Sl Jead) il le Jsumandl @3 ¢ 4%4 S1aladl o gl oLV cldlias cayal Agasl
.(BC2) il 3 (BC1) ¥l sdu

sac dacat (Orient X Cherry) came!l Jow el cduwg;all el yigell cnma JS Jlal o dusiall adle @lils seag el e gl
Aygine 3950 Bl gl @l (3 il ()9 Jawgia 2aial (Saheleel2 x Orient) cnzegll ilaey ol e agalial!

a3l 2wl (Sahelee12 x Orient) gty bl Lo bl ya5t 2wl (% 93.36) caza 353 el (Orient X Cherry) cag!! e
gl Sl Lais (%40.19) uslgll sgaiall Lle sLeitl sue a5t (Saheleel12 x Saintpierr) cueglls « (%37.04) bl le adliall sac
b paill (g dasugie yail Leidls (%38.43) [, 5 il @ olanils n g crma 353 (Orient x Saintpierr)

gyl aliall ety (gl Ldle die onmgll 393 e ol G8l5ie (S il 2 cnmgll 3530 H5au3 3ga g Aulyll e
2 ol ell eS|yl Jadll 50 Ll @il LS ol Gan 2 Bugias oS5 @y cysdl) i Ao (e paunll dd g
sic (Sahelee12 x Cherry) cngll 2- il ,a5l54 . (Sahelee12 x Orient) cpzgl! 2 abedl Jaally . (Orient x Saintpierr) cu=g!!
A Y clas egye

Beatl conzmgll 543 yeanidl (ASID A )5 Al Cand Gy B ygals + Ao Lt S LadSH

©2017 The Arab Center for the Studies of Arid Zones and Dry Lands, All rights reserved. ISSN:2305 - 5243 ; AIF(NSP)-316

(2-1)10 dalodl el ay yall dlnt 1 The Arab Journal for Arid Environments10 (1-2)



Abstract

The research was carried out at the Center of Agricultural Research in AL Qunaytirah, General Commission for Scientific
Agricultural Research, during three growing seasons (2008, 2009 and 2010) using four parental genotypes (Sahelee12,
Orient, Saintpierr and Cherry). The experiment was done by the randomized complete block design in four replications
and based on the Scaling Test to analyze the components of generation means.

The aim of the research was to determine the effect of behavioral genetics and heterosis in first filial (F4) and inbreeding
regression in filial (F,) of some yield indicators (yield per plant, number of cluster per plant, number of fruits per cluster,
average weight of fruit) in green house tomatoes. In the experiments chiasmata parents was designed by half-diallel
crossing scheme 4x4; to obtain F4 for all crosses, then get from all of them the F,, F5, BC; and BC, generations.

The results showed significant differences between the clans of each hybrid in the four indicators studied, except 1):
the populations of two hybrids (Orient x Cherry) in the number of cluster per plant character, and 2): the weight of fruit
character for the (Sahelee12 x Orient) which showed no significant differences.

The hybrid (Orient x Cherry) gave the highest significant values of heterosis in yield per plant (93.36 %), while the
(Sahelee12 x Orient) showed the highest values of heterosis in the number of cluster per plant (37.04 %) and the
(Sahelee12 x Saintpierr) in number of fruits per cluster (40.19 %). whereas the hybrid (Orient x Saintpierr) showed
highest values of heterosis for average weight of fruit (38.43 %) towards big fruit.

The study demonstrated a significant inbreeding deterioration in the second generation, compatible with the direction of
heterosis in most crosses for all studied traits, the proportion of regression ranged from simple, to medium and strong.
Reaction genotype analysis of generation means revealed the contribution of the three genotype effects, additive in
the hybrid (Orient x Saintpierr), dominance in the hybrid (Sahelee12 x Orient) and epistasis in the hybrid (Sahelee12 x
Cherry) in inheriting yield indicators.

KeyWords: Tomatoes, Half-diallel crosses, Inbreeding, depression, Heterosis, Epistasis.
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2SI olad¥l 61 s g Aygina croma 345(%38.43%) (Orient x Saintpierr) ! 115 (% 19.09%) (Sahelee12xOrient) J5¥1 (il
- 8l g

5 Kanno &30 pe 3015 1 35S0 3 ,all daiad ;391 Lgunnyg o3 bl 5 il Laemd 33l sl (gl ams off le clidaall S
.(1981) Kamimura

LAl & disal (ID) A8 A ) o @) aaill g Cugd) Jagia Ao Lk (%) H ) ) Gsagl) 3683 Jgaadl
g yaal) By 9alal) ca &

cladlifdalin) claili/adlial) axs 3 giial)/ HLall) 2as Sl 09 wgia Al
5 o 1.D. I 1.D. A 1.D. A 1.D. gl

-17.78 6.92" 37.04" 21.08" -33.17 10.04" 19.09° 4.34"s Sahelee12 x Orient | 1

489" 2.28" 6.93" 5.54" 40.19" 8.34" 8.21N8 254NS  Sahelee12 x Saintpier

-3.89 9.33" 1214 9.92" -0.55 483" "-88.1 0.97" Sahelee12 x Cherry

93.36" 27.53" 28.29" 10.89" 39.04" 26.69" "-56.1 4.79"s Orient x Cherry

2
3
33.80° 7.797 21.717 23.24" 18.95" 10.34" °'38.43 3.51" Orient x Saintpierr 4
5
6

23.44" 3435 0.26" 10.79" 21.39" 4.61° -79.5" 1.89"  Saintpierre x Cherry

(3 e s % B s geua o st o(Ragiral) o) % 1 ssea o gsina

Jeudll L LNl ol yha 2 ginn sl 3985 3929 3 Jgamndl culidana yglas :(F2) AL Jad 12 4 t_mu,...n‘_,cc_'ubyut 3
J(F1) Ja¥ Jead! Sle mm (F2) Lt

Orient X) Luslsd! cnimgl! (F2) Juudd! Ladel oISy (Agiall L,JLQ\ 2 gl pannd (F2) Juait) jglal :olid)/ 2 Lo Y ji3a0
(F2) Jouis (% 2.28™) jagat) dagd Jal cilS Lady - (153! e % 34.35™ % 27.53") . (Saintpierr x Cherry) (sLudly « (Cherry
Jo¥! a3l 3 ! el SLI Jetl 2 (%*7.79.9.337.6.92™) L)Lzm,a@w\ OlS ¢ 2 (Sahelee12 x Saintpierr) Ll gl
.Agdl Gle (Orient x Saintpierr) o1 15 . (Sahelee12 x Cherry) edtuly . (Sahelee12 x Orient)
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-(2001) 453La g @ual sl (2001) 453Le )y Indrajyothi 5

alsT 3 12 Bl L BlS ldliatl! 2 Ale Aygtan 5N LaloLasy 281 el cdhe Lintl g Lol M\,@J 530 039 dassie
Orient) w;ug (Orient x Saintpierr) x| 315 . (Sahelee12 x Saintpierr) il Lo dazs ealdlas B2 Ale Ligine oSyl Jaat!
==l ol LL.:J OsSa 3 Adiall Cuygi dga Alaa Do pa ddiall ol Cu gt 2 eS|y (gl S50 e .,\534 Ls « (x Saintpierr
Kannoy (1980) Singhy (1979) Khalil 5 (1973) 453Ls 35 Maggiores e «U> 3algws fds_x\@\al_ml_.df.\ L.L.:.ljwwu,.m1
.(1997) 453La 34 Singh 4 (1987) Obeidat, Valiceky (1985) Alvarezy (1983) 45539 Bhuiyan 4 (1981) Kamimura,

A gl B gaidl cad (A i) < disal Apuldl) Lgilad aa Scaling Test Jhidly cilau gial) Julas gilis 4 Jgaad)

o) A B (o D
aldll/Aaluy)
1 Sahelee12 x Orient -0.91+0.24"  -0.27+0.15N  -0.57+0.36"S -0.96+0.34"
2 Sahelee12 x Saintpierr 0.48+0.44"s  -1.58+0.28" -1.99+0.57" -2.10+0.34"
3 Sahelee12 x Cherry -0.95+0.23"  -0.09+0.09"  -0.42+0.33"s -1.28+0.25"
4 Orient x Saintpierr 3.07+0.43" -0.68+0.22" -0.56+0.30NS -0.87+0.29"
5 Orient x Cherry -0.25+0.12°  -0.09+0.08"s  -0.05+0.02Ns 0.18+0.06NS
6 Saintpierr x Cherry -0.53+0.24° 0.34+0.17Ns -0.47+0.29N8 -0.72+0.27°
clail)/adlial) aas
1 Sahelee12 x Orient -0.34+0.21N  1.80+0.40" 3.56+0.61" -2.26+0.30"
2 Sahelee12 x Saintpierr 0.20+0.15S 0.27+0.16N° 6.61+0.60™ -3.26+0.37"
3 Sahelee12 x Cherry 0.67+0.22" 0.36+0.20NS 6.53+0.61" -3.56+0.32"
4 Orient x Saintpierr 0.53+0.24° -0.23+0.19N8 3.10+0.50" -1.15+0.43"
5 Orient x Cherry - - - -
6 Saintpierr x Cherry -0.15+0.02N  -0.55+0.17" 1.39+0.46~ -1.57+0.28"
3 ghinl)f JLallll dae
1 Sahelee12 x Orient -1.36+0.29"  0.15+0.05"S 1.57+0.51" -2.55+0.43"
2 Sahelee12 x Saintpierr -1.53+0.31" 0.20+0.01NS 1.57+0.56" -2.53+0.46"
3 Sahelee12 x Cherry -1.47+0.28"  13.06+0.82" 6.38+0.70" -4.44+0.53"
4 Orient x Saintpierr -0.13+0.10Ns 0.96+0.25 1.72+0.35" -0.65+0.32"
5 Orient x Cherry -1.03+0.25"  -0.98+0.23" 2.20+0.65" -1.45+0.39"
6 Saintpierr x Cherry -0.14+0.13%  0.30+0.18NS 0.56+0.28Ns -0.28+0.05N8
3t ¢ 39 daa gla
1 Sahelee12 x Orient - - - -
2 Sahelee12 x Saintpierr -3.240.01" -4.01+0.1" 7.07+0.03" 2.39+0.5"
3 Sahelee12 x Cherry -1.86+0.33"  -0.05+0.05"s 0.16.+.02" -1.13+0.58"
4 Orient x Saintpierr -1.56+0.88"  -0.71+0.11" -2.29+0.74" -2.13+0.4"
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Orient x Cherry

6 Saintpierr x Cherry

-1.56+0.86"
-0.72+0.04"

-0.120.03+NS
0.4+0.05”

-1.49+0.08"
-0.62+0.44"

-1.56+0.15"
-0.77+0.15"

3 X b 53l X (o) 5 o aS) 5 X aS) ) (Bl 1) el Jadl) e AN alai¥) 3929 A B g A Ligina i -
g5t 4 T NS (% 5 (g g o g gina st (Sl X S S) (Al Daalll a5 Ao D Aygine g ¢((gali X (giban) (Alosl Jaadl) aga g ) C Ay gina i -

At 550000 (b ALY il hisal Al il ga 315l () e o 5 Jsad)

gl m d h i j |
clil/daliy)
Sahelee12 x Orient 0.21+0.05"  0.03#+0.01M | -0.98+0.28" @ -0.61+0.23" | -0.64+0.13" 1.80+0.42"
Sahelee12 x Saintpierr | 0.34+0.07" 1.01+0.16" @ 0.76+0.48"° 0.69+0.41"S 1.86+0.21" 0.61+0.16MS
Sahelee12 x Cherry 0.22+0.05"  0.03#0.01Ms | -1.17+0.26"  -0.83+0.22" -0.86+0.11" 1.87+0.35"
Orient x Saintpierr 0.13+0.04" 1.60+0.21" 2.58+0.46™ 2.95+0.45"  3.74+0.23" -5.34+0.88"
Orient x Cherry 0.07+0.03° | -0.02+0.01"s -0.26+0.15" | -0.23+0.13° -0.21+0.06" @ 0.51+0.23"
Saintpierr x Cherry 0.13+0.04"  -0.08+0.01N° | 0.33+0.28" = 0.28+0.25" -0.87+0.14" -0.10+0.09"S
cilaili/adlial) sas
Sahelee12 x Orient 1.21+0.12" | -1.09+0.19" -1.56+0.64" | -2.11+0.62" -2.14+0.19" 0.65+0.06"°
Sahelee12 x Saintpierr = 1.72+0.15" | -0.09+0.03"S -6.25+0.62" -6.14+0.62" | -0.07+0.01"  5.68+0.71"
Sahelee12 x Cherry 1.72+0.15" | 0.12+0.03“S  -5.53+0.65" | -5.49+0.64" 0.31+0.14°  4.46+0.80"
Orient x Saintpierr 0.97+0.11" 0.30+0.12" -2.80+0.51" -2.80+0.5" @ 0.76+0.14" | 2.50+0.69™
Orient x Cherry - - - - = =
Saintpierr x Cherry 0.62+0.09™ 0.20+0.07" -2.08+0.41"  -2.09+0.38"  0.40+0.11"  2.79+0.54"
Jgdiallf Ladl) aae
Sahelee12 x Orient 0.83+0.10"  -0.07+0.03"° | -3.60+0.46" -2.91+0.43" -1.36+0.16" 4.26+0.59"
Sahelee12 x Saintpierr | 0.92+0.11" | -0.12+0.09¢ -3.60+0.50" | -3.09+0.46" -1.54+0.16" @ 4.61+0.66"
Sahelee12 x Cherry 2.01+0.16"  -6.56+0.41" | 4.58+1.04" 5.21+1.03" | -14.5+0.43" -16.8+1.77"
Orient x Saintpierr 0.51+0.08"  -0.54+0.12" | -1.00+0.40° -0.90+0.40° -1.09+0.13" 0.58+0.09NS
Orient x Cherry 1.09+0.12" | 0.04+0.01"S  -3.31+0.53" | -4.21+0.47" | -0.05+0.02"S 6.23+0.67"
Saintpierr x Cherry 0.24+0.05™ -0.17+0.08" | -0.35%+0.29Ns - - =
3at ¢ daew ga
Sahelee12 x Orient - - - - - =
Sahelee12 x Saintpierr = 3.59+0.7" 6.08+0.44" -1.14+0.3" -1.43+0.27" | 7.39+0.06" 21.67+3.6"
Sahelee12 x Cherry 4.67+0.24" | 0.08+0.05" -19.49+0.98" | -0.18+0.07" -1.81+0.17" @ 20.42+1.04"
Orient x Saintpierr 1.58+0.14" | -4.58+0.55" -1.13+0.5" 17.5+1.23"  -0.84+0.3" | 22.57+1.09"
Orient x Cherry 19.8+0.5" 0.15+0.08"s -0.86+0.6" -78.65+2" -1.56+0.4" | 16.47+9.09"
Saintpierr x Cherry 25.22+0.56" | -2.18+0.26" -0.45+0.08" -95.51+2.3" | -0.73+0.03" 8.19+0.53"
5% s Sia o siaz Bl g i h S0 el ol d plad agidi

(g X o) B om AN 2 | (g XoaS1 ) Boad o B 1 (rASILE ) 5) Jai (om GBS ¢
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