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O ABSTRACT 0O

This research was carried out at the Center of Agricultural Research in AL Qunaytirah,
General Authority for Agricultural Scientific Research during three growing seasons 2008,
2009 and 2010 using four parental genotypes (Saheleel2, Orient, Saintpierre and Cherry) by a
randomized complete block design in four replications and based on the Scaling Test to
analyze the components of generation means.

The study was to determine the effect of behavioral genetics, heterosis in first filial F;
and inbreeding regression in F, of earliness indicators in green house tomatoes, including the
number of days until the beginning of flowering, the beginning of maturity, plant height and
number of flowers per cluster. Chiasmata parents was then conducted by half-diallel crossing
scheme 4x4; to obtain F; for all crosses, so as to get from all of them the F,, F3, BC; and BC;
generations.

The results showed high significant differences between the clans of each hybrid in the
studied indicators, regarding the days until maturity.

The hybrids (Orient x Cherry) and (Saheleel2 x Cherry) gave the highest negative
significant values of heterosis in the number of days until the beginning of flowering (-17.31, -
10.57) %, respectively.

The study demonstrated a significant inbreeding deterioration in the second generation,
compatible with the direction of heterosis in most crosses for all studied traits, as the value of
inbreeding deterioration (-14.73%) in the hybrid (Orient x Cherry) for the number of days until
the beginning of flowering. 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, dominance and epistasis) in inheriting earliness indicators in most
of the crosses, with the predominance of duplicate type of epistasis (dominance x dominance).

Key Words: Tomatoes, Half-diallel crosses, Inbreeding, depression, Heterosis, Epistasis.
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o sinadl ill il e e s Tanssial Ll %H (mp) Zasail) (pagl) 580 dysinall ail) 43)lin (s

tes (ol Gaulial gl ola) Gl e ¢4y, 8Ll caldnd (S mdlil) e bl By (SB Lebas

Gl il WS ARG ST cagd) cul s@ ¢ B Jall clhugic ad e el Claugic G4

Ballad gl ) Yseay sl 0 ingli I3 Aaild) gl o (B el Bas aals e ¢(2)d s

«(Singh et al.1975) (o S Gllaae e gl ol ca@ilg My dagul sl
(201 1culall) 5 ;(Sarawat,et al.1994)

Bysaidl a8 Ay gSll) Cilydise iand 1D AN Al oo il [ saailly cpad) Jaugial Luld YoH (o Aosel) cpagd) 568 :(2) Jgaadl
& & (mp)

il | Aol e W s | el el e o ) 5k ;
Assinll [ Hla3Y) aae
S s el U | (Rl Gl 5l
O:\.AGJ\ H(Mp) |D H(Mp) |D H(Mp) |D H(Mp) |D
Saheleel2 x - o 12.63 sk sk o - NS
1 Ot 6.93 10.7 N© [ 15707 | 77367 | 73.047 | ore | 215
Saheleel2 x o NS | _1 0oNS | _g 7« NS NS NS - § oo
2| Saintpier -7.36 -3.90 1.09 876" | 9.33 9.75 sa0g™ | 2543
Saheleel2 x - NS NS NS NS o - o
3 Cherry -10.57 -5.44 38M | 746" | 945 | 27587 | e | 2077
4 O 234N | 4878 | 125N | .170M | 65.43™ | 76247 | 10.16™ | 453
Saintpierr
5 Orient x 217317 | 14737 | -1.34M | -1.89M | 8473 | 14.83M | 2.66™ | -1.43M
Cherry
g | Saintoierrex |, o0e 1 1973 | c141™ | -1.04M | 18.09% | 4337 | 17.08™ | 19.08™
Cherry

Scaling Test and components of ) Jua) clavsia Jilas Aladiuly oy 3 1 Ay gal) Jadl)—4
Clpise A s @l ¢(33) Y e Jh delall g are 5 2as aaail Glldg ¢(genetic means
lead ilun 3 Jlly (AB,CD) o Ll Llas dag)l i (3)k e ¢(Mather, 1949) I T 4,50
¢ Foy 1 Jadly « Fr JsY) Jaadly « Py 38 (815 ¢ Prdsy) o) 8 diaall daall cillassia e lalaic
B sl e By Al GV ae sl anells ¢ By ¥ ) s xall Cmdly ¢ Fa Gl Jaalls
Cups b B3 LB e s 13gd ¢l ddal Alull Zap¥) uleall e gl (B Aysine Ailian) AN Calg
¢(Hayman, 1958) 1 las sl colall clise il ¢l i z3salll addind ladiey ¢diiall oda
ol ladie 538 ¢l e e s 138 ¢ aall e Tpasa Aan1 uledl (e Gl a1 13) g
Jones ,1958 ) 4syil M Lawadl chbnall D zdsaill aladiul elldy el galuadly oS piladl)
.( Jinks and
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Ao Sl iy pand Luuldl) Leilad] aa (Scaling Test [Lasl 5) 50l b cilbagia Julad il 1(3) Jgaad

e A B C D
DY) Ay s BV e
1 | Sahelee12 x Orient | -1.74+60.38" -0.66+8.45 4.02+182.72° | -2.61+188.20°
|| SHEEZS 184+67.18" | 082+-13.11° | 4.39+206.99° | -206.71+2.62 "
Saintpierr
3 Sager:gfrlyz X 137.842.63" | -92.142.16° 113.146.05° | -242.3+2.85"
4 | Orient x Saintpierr | -10.31+0.72 " -7.79+0.66 ~ 64.63+2.33° | -52.82+1.31"
5| Orientx Cherry | -46.11+1.57 | -54.04+1.65" 85.47+4.3 " -113.98+1.84
6 ST 20.8+1.03" | -28.6£1.23" 212.6:4.16" | -149.6+2.06"
Cherry
il sy s L) e
1 | Sahelee12 x Orient | 1.08+-15.99" 1.18+-12.97 6.37+709.71" | 3.35+-384.90°
p | lEEEEn 12.67+0.82" | -33.26+1.48" | 432.26+522° | -277.5:2.96"
Saintpierr
3 Saget:zfrlf X 30.29+2.06° 94150 81.01+3.37° | -82.48+1.63"
4 | Orient x Saintpierr | -21.58+1.1" -45.67+1.53° | 320.33+4.92 | -226.71+2.88 "
5 | Orientx Cherry | -12.08+0.89 " -5.83+0.94" 99.75+2.81 " -56.92+2.21
Saintpierr x . x . .
6 -34.8+1.52 -5.6+1.1 15.3+2.65 -70.4+1.91
Cherry
(Loasiyl) Glal) Jska) il Jsha
1 | Sahelee12 x Orient | 3.93+-3.17"° | 3.04+-116.39° 9.57+945.47° | 7.22+-308.55"
Saheleel2 x . . . +841°
2 Sl -198.25+4.08 -148+4.85 868.582+11.21 316 916
3 Sag}'gf&f X | 2025:360 ° | -242.14369° | 530.4:0.85" | -393.44587"
4 | Orient x Saintpierr | -16.81+1.27 -8.58+2.64 1349.6+8.86 | -409.7+7.81
5| Orientx Cherry | -173.9+4.25° -204.4+4.13" 580.4+10.42 " -429+5.66
6 | Saintpierr x Cherry | 4669.25+15.5" 35.4242.6° 60.5+3.97 350+7.9"
dgaiall /5N aae
1 | Sahelee12 x Orient | 0.35+-1.87 0.29+-0.14 "™ 2.40+107.98" 1.24+-56.35"
Saheleel2 x * NS - .
2 e -1.46+0.27 0.50+0.23 3.93+0.62 -3.71+0.47
Saintpierr
3 | Saheleel2 x Cherry | 1.05+0.54 M -0.75+0.28" 0.62+0.69 ™° -2.94+0.45 "
4 | Orient x Saintpierr | 0.09+0.22™ | -0.23+0.19™ 2.85+0.51 " -2.10+0.27 ™
5| Orientx Cherry | -0.10+0.15™ | -0.14+0.15"° 19.27+1.02 " -6.29+0.81 "
6 | Saintpierr x Cherry | 0.02+0.16 ™° 0.29+0.19M 7.31+0.65 -3.40+0.45 "

X (S Sl X SL)

sl sl Jedll e D L) 255 ) B 5 A usine i -
. J X J ¢ 8

(ol X (sabaas ¢(galams
(e X (53hns) (Jhysll Laaill 3sns ) C dysinn yalii —
(oS5 X aSH) bl laaill agag e D dygiaa Jxi -

. . NS - .
Lﬁj-"-“_).-.“; ‘%SLS}‘MQ‘;L.E}"-‘“:
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aalsl dysine ekl 38 Scaling Test [laaly cillaw iall Jilas 35 of ¢(3) Jsaall illara ity
& Y gl Glaall paealy ayisall Gagd) aea & A, B, C, D dmlul) jpladl e ¢ ST
Ol Gl e i) 85 ¢33 Lgiaa ey Sl Gulall e il i) aslan zdsall alasin)
¢asaiall/ HlaY) sae ddeal ¢Aag V) Lulul) uledl (o 4 4yl cule s@ ¢(Orient x Saintpierre) wil
i alally ALaY) Galadl) uls o) ¢mgd) 138 8 Jagul) Clpdgall S 3 sall pladind 5 Gl

LS e gpadl) Sl clyine qaeals cchldlaill apead (M) alall Jausgiall dgine (4) Jsaadl Ciy
teb LS (AT dea e dine JS Clilys e (e aell DAL (@lall sl bl ISR

e llly ¢ galundl Jadll cplal Aaizals dyine Al culdlail) cuplal < jsY) Alay Aa alY) s i
S 8 daaly sina sabndl Jadl) s (ol X (galn) daai e 3380 8ol e ADA Lelalasly 480
Qi e oy JY) DA el 4SUl aaat b leuls sy am saladl o S5 Lo 1 gl
L ae @ish 12ag (Saheleel2 x Cherry) ((Saheleel2 x Saintpierr) ((Saheleel2 x Orient)
s 5 Y) AL Gagll 3 AlaY) Jedll dygine ks ) 3)LEY) ae ¢(Ognyanova,1975) 4l duass
Lz G385y 1 ¢(Saintpierr x Cherry) ((Orient x Cherry) ((Orient x Saintpierr) Jigll e
&) Al Lginay clhdia 8 duliie 3yemll (e 8 YO cud 4ty (Natarajan,1992) 4d) Juass
V) s Aol e oY) 2ae Ahia b oSl cllysall SIS dyaal

DA Lehalaily 450 cdlelally galudly WSIA Jadll oo gl Ay s Al s g
ondd) meals maall o AySUW dne Ll 8 SV ) il oagll mes b Lt Wil
A ge Gl L ey L (Alalx dla)) daadlly (ol X sobw) Jelil) dasi e Gl g yadll
Cuys b SR ) ld sl (e aal SISV el @llysal o cany ) ( Miklova, 1975 )
il e 4y <L daa

Onell men B tAilan) ANAs ol dedll B ek s(Rewdl) Glud) Jol) cldl Jsh g
saludl i bl oda o L(oliw X oli) Gl Laad (ge Ahsl Jelill b dde s cdaall s3gd 5ynal)
ol olaul claall oda Jie (esd (Say A ey bl Jsh dba apan 8 Asl) sl
. Pedigree Selection

Sahelee]2 x ) bl callaill & dygine gny el 138 by Cipelal ragiiall /55N s —a
b A il sy L aludl Jadll Aygieall Gl a8 ¢ Jsall Judll JSET asead (Saintpierr
Lot ¢ oSl Jadl) Ll le 5 (ol X ool Laall 42 ae (Sahelee]2 x Orient) J¥) cuagl
«(Sahelee12 x Cherry) culill calbatl) & (ol X aS15) Jaaill o Gsiilly aSIN Jaill 80 oS
@l iy sall Juil dyginall Cijela o (Orient x Saintpierre) il cusel) 8 Liles Lol 3l oIS Ly
«(Orient x Cherry) suldll Qllaill 4 (Alaax Ala)) 5 (ol X (galn) Jaaill (e 4l cDlelally
bl Jaally AN 45l kel Lalail JSI 435100 (Orient x Saintpierr) Guludl callaill ekl Loy
s
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O Bl Al maliyy (8 Ll (S cdage Ay AL 2y Gaw L IS DA e cpily
Clysal aly Sl ) sy i lls fugynal) pael aliad Caseal) slaiVU A5l unell 38 sela
Gaell abae 8 sl Jadll DG LLa¥l A8l Lpeal B LS Sl chdse dulle 8 salud)
a3 Jldlls Bl Cstal) el oAl s QLAY A o S5 el e ol ¢yl
Pedigree il i) 48k aladinl 59 pia aa (B3dy g2l ¢ aS)5) l)gall Jad (e 2l (Sayg
IS pe il oda Gilgw o(Orient x Saintpierre) cllaill 4 J}M\/Jujj\ Qe dia uaadl selection
Oy Dy s ALY e daal laY) e Jedl) syl ) gLl ) (Singh et al.1988) (e
S @ld sl e pal Sl 51 cld clsd) of g ) (Miklova, 1975) saas Lo g (il
il e ) SU A Gy b oS

g aal) 855 a0 (b Sl isal Ayl Lgilaa] qa (sl ol i3 o 1(4) Jsand

el m d | h | i | j [ [
BTSN E NGRS
1 | Saheleel2 x Orient | 62.94+0.89" | -0.03+0.05™° | -283.03+3.67" | -251.5+3.55 -51.93+0.91° | 320.37+4.03"
2 Sggﬁ:fslfnx 71.88+0.95° | 0.001+0.05™ | -310.8+43.95° | -287.243.79" | -54.07+0.89" | 367.56+4.39"
3 | Saheleel2 x Cherry | 85.9+1.04 0.10£-0.1™ | -300.1+4.70" -343+4.15 -45.7+0.96" 572.8+6.06~
4 | Orient x Saintpierr | 20.82+0.51" -0.17£0.08" | -85.37+2.12" | -82.74+2.05 -2.52+0.3 100.84+2.3
5 | Orient x Cherry 46.83+0.77 0.79+0.15" -155.243.43" | -185.63+0.5 7.93:0.5" 285.78+4.3
6 | Saintpierr x Cherry 65.8+0.91" -0.3£0.11° -255.1+3.77 | -262.1+3.63 7.940.49 3115+4.18"
il Ay s oY) axe
1 | Sahelee12 x Orient | 187.44+1.53° | -1.92+0.37° | -737.6+6.23° | -738.746.17 -3.02+0.617 767.63+6.54"
2 Sggﬁ:fsllefrx 1214123° | -2.414027° | -494.2:5.02° | -478.1+4.94° | 205:0.77° | 524.1%533"
3 | Saheleel2 x Cherry | 33.82+0.65 19.77+0.97° | -48.85+3.42° | -59.73+3.25 39.2+1.07" 38.44+45.15
4 | Orient x Saintpierr 97.40+1.17 0.33+0.16" -396.8+4.56° | -387.58+4.4° 24.08+0.7" 454.83+4.97
5 Orient x Cherry 31.33+0.63° -2+0.31" -123.13+2.6° | -117.67+2.5 -6.25+0.5" 135.5+3.07°
6 | Saintpierr x Cherry 17.7+0.47 -1.8+0.44" -69.5+:2.27 -55.6+2.07" -29.2+0.8" 95.9+3.17
(sl Gl Jsk) il ko
1 | Sahelee12 x Orient | 312.90+1.98" | 59.21+1.53 -944.1+8.90° | -1065.3+8.5° 113.2+1.65 1184.5+11.47
2 Sggler:fslﬁrx 36142.12" | -47.25+1.69" | -1008.7+9.8" | -1214.8:9.1" -50.2+1.9° 1561+13.09"
3 | Saheleel2 x Cherry | 256.9+1.79" 6.7+0.74" -803.5+8.06 -984+7.32 39.6+1.16° 1428+10.2°
4 | Orient x Saintpierr 362+2.13" -28.8+0.96 | -1402.1+8.8° | -1375+8.72" -8.23+1.3 1400.3+9.6
5 Orient x Cherry 280.3+1.87 12.7+1.42 -720.5+8.79" | -958.7+8.01" 30.5+1.5" 1337+11.87
6 | Saintpierr x Cherry 44.92+0.7 2325.9+7.8 45959+159° | 4644+158 4633+7.9° -9348+31.3
Sgiiall /)Y 2ae
1 | Saheleel2 x Orient | 27.76+0.59° | 0.12+-0.24™ [ -109.99+2.38" | -109.98+2.4" -1.74+0.18 111.99+2.45
2 Sggfr:f;(:.l;rx 14240.13° | -0374010° | -560:059" | -4.88+057° | -1.9+0.17 5.83£0.73"
3 | Sahelee12 x Cherry | 1.04+0.117 1.52+0.227 -0.12+0.68" | -0.3+0.63™ 1.8+0.26 0.02+1.12"°
4 | Orient x Saintpierr 0.94+0.117 0.13£0.10™ | -2.87+0.49" - - -
5| Orient x Cherry 4.97+0.25" 0.01+0.07™ | -1951+1.01° | -19.5+1.01° 0.04:0.09"° 19.75+1.05"
6 | Saintpierr x Cherry | 1.95+0.16° | -0.12+0.10™ | -7.10+0.66" -7+0.66 -0.240.12" 6.69+0.76
%5 sgima o gsira 3aleadl Jad Lili: h aSU Jadll L5l d alad) augiall : m
(b X galu) Jaad (o (338N 1 1 (gl X oaSh) Jaad e (BHEN 1 (aSLA X aShE) Jaad e (5T ¢
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ralaliiiuy)

G ocaale 3 (Bl cgabid) o SE) A ysall dadll Llal of Scaling lial ekl -1
gl 8yganll Calical (8 4 oSU) Cliine Gy Cuyi

Sahelee]l2 x ) il ((Saheleel2 x Saintpierr) JGI cpagll @ caa BN G -2
e Jbal e gally Sl Qlldl slai¥ s 4y ginall Adle (s 358 (Orient x Cherry) (ulally (Cherry
il By sl ey sy Ay s W)

cagiiallf Hla) s dacal dygieall Adle (paa 348 (Orient x Cherry) Guelall cuagll jeki -3

tlua gill

(oS5) lysall Jab (e 5] pe lede Ulas ) Z800 saladl o (sl Jeall dajltia—1
& asiall/ )Y se daal Pedigree selection caall cilaml Ziyla aladiul bys i ae (@38 ¢(solus
i) Agpla aladin) Xy Ayl Gl o ld)) daal Gael) aealy (Orient x Saintpierre) bl
¢ oeSTall) sl Jadl EEN JSEY) o Bl 525D ¢ Jlad A o halS Ll maliny b cJalisall  Siall
(Gasiilly ccgalaualls

Saheleel2 x ) 4D Gagll (e 526Vl Ll cililee 3 Y1 e ) SL) dia Guesi—2
paay A Lanla 1y50 @ bl Y ¢(Saheleel2 x Cherry) ((Saheleel2 x Saintpierr) «(Orient
Sl e AL Al Jail dpulin ST 068 cilysall oS S s oY ¢0mel) 03] Adiall o3
Condl ) £ 6) dba LY ALl cagl) Jlsaly . (Katheria and Sharma ,1996) (sl <) 5al
Jale oS0l s
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