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Evaluation of Heterosis and Genetic Relationships of Some Fruit Quality
Characteristics in Five Different Tomato Lines
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Table 1. Details of tomato lines for testing.
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Table 2. Mean comparison of genotypes for biochemical traits of tomato fruit.

(45 ogen ol Sl Sy Gln OB (Sl aslie -V Jgoor

Cud b
bl 22l g Js Jss I adSeSd e
OBl Jgloee S e Antioxidant Total Phenol ~ Total flavonoid ~ Ascorbic acid T .
N . otal
Genotype Total soluble Maturity capacity (mg Gallic acid ~ (mg Catechin (mg As A acidity (%)
solids (%) index  (%Inhibition of ~ /100gFW) /100gFW) /100gFW)
DPPH)
AxA 4.75 cd 0.72 gh 63.32 a-d 169.86 a 34.20 ab 20.02 a-e 6.58 b-h
AxB 5.74 a-d 0.75 f-h 58.28 b-d 101.45 b-e 3943 a 19.75 a-e 7.70 a-d
AxC 6.90 ab 0.86 c-h 45.48 cd 96.27 c-e 34.99 ab 14.81 g-1 8.06 ab
AxD 5.42 a-d 0.76 f-h 66.28 a-c 107.46 b-d 31.77 a-c 20.28 a-e 7.15 a-f
AxE 5.13 f-h 0.90 b-h 60.00 b-d 145.64 ab 33.62 ab 22.74 ab 5.73 e
BxA 5.73 a-d 0.78 f-h 50.28 cd 105.13 b-e 38.05 ab 21.87 a-c 7.36 a-¢
BxB 6.06 a-d 0.88 c-h 56.40 cd 95.97 c-f 29.93 a-d 17.28 d-h 6.98 a-g
BxC 5.50 a-d 0.66 h 59.24 b-d 80.52 c-i 22.08 b-d 13.89 hi 834a
BxD 5.65 a-d 1.14 a-f 82.84a 88.39 c-h 32.00 a-c 2343 a 4.99 h-j
BxE 5.62 a-d 0.79 e-h 64.52 a-c 90.22 c-h 2438 a-d 14.95 g-i 7.18 a-f
CxA 6.79 ab 0.86 c-h 46.08 cd 9423 c-f 33.55ab 15.77 e-i 7.89 a-c
CxB 5.70 a-d 0.69 c-h 62.04 a-d 79.27 c-i 21.49 b-d 14.36 g-1 8.22 ab
CxC 6.39 a-d 0.97 b-h 54.84 cd 83.20 c-i 24.62 a-d 16.05 e-i 6.56 b-h
CxD 6.42 a-d 1.33 a-d 58.68 b-d 83.80 c-i 29.54 a-d 14.85 g-i 4.89 ij
CxE 723 a 1.35a-c 54.44 cd 72.16 d-i 23.50 a-d 17.20 d-h 5.38 g-j
DxA 5.19 b-d 0.74 gh 64.68 a-c 108.35 31.96 a-c 21.46 a-d 7.06 a-f
DxB 6.09 a-d 1.29 a-d 56.80 b-d 90.45 c-g 3232 a-c 15.09 f-i 4.711j
DxC 730a 1.60 a 61.44 a-d 83.36 c-i 29.50 a-d 23.02a 4.55]
DxD 6.58 a-c 1.45 ab 79.04 ab 60.42 i 21.08 b-d 19.55 a-f 4.55]
DxE 6.21 a-d 1.02c-g 56.52 cd 61.20 hi 22.61 a-d 22.58 ab 6.13 d-j
ExA 4.51d 0.76 f-h 62.36 a-d 150.71 ab 34.40 ab 18.45 b-g 5.95 e
ExB 5.43 a-d 0.76 f-h 60.72 a-d 87.68 c-h 24.19 a-d 18.35b-h 7.20 a-f
ExC 6.79 ab 1.23 a-e 53.32cd 71.62 e-i 22.85 a-d 17.81 c-h 5.58 £+
ExD 5.99 a-d 0.98 b-h 41.68d 64.11 f-i 13.95d 16.08 e-i 6.26 c-i
ExE 5.89 a-d 0.87 d-h 54.32 cd 63.32 g-i 1557 cd 12531 6.97 a-g

Means in each column followed by same letter are not significantly different at 5% probability level using Duncan's Multiple

Range Test.
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Table 3. Estimation of heterobeltiosis (%) for studied traits of tomato hybrids in a 5x5 complete diallel experiment.

o s = NN SER CRCRANE ISpsSad S a0l

e Jslxo asl> , , 528 SSgis NVNN vt s
G;L:jf . Total “;M’ ‘fl%{‘wl Total Total Ascorbic Total
notyp soluble Maturlty Ant10x1dant phenol flavonoid acid acidity
. index capacity

solids
AxB -5.17c-e  -14.82de -7.96 f -40.27j 15.30 be -1.33 b-e 10.42d
AxC 7.98 ab -11.43 d-f -28.171 -43.32 2.31d-f -26.00 f 22.38Db
AxD -17.54 f-h -47.23 1 -16.14 g 77.86 a 50.72 a 3.73 a-d 56.97 a
AxE -12.85 d-g 335¢ -5.24 ef -14.25 gh -1.70 ef 13.59 ab -17.78 gh
BxA -5.34 d-f -11.42d -20.59 gh -38.111 11.27 b-d 9.24 a-c 554¢e
BxC -13.93e-h  -32.09h 8.02 a-c -16.10gh  -26.22 gh -19.63 ef 19.59 be
BxD -14.04e-h  -21.54e-g 4.81 cd -7.90 de 6.89 c-e 19.86 a -28.43 kl
BxE -7.15 d-f -9.95d 1440 a -6.00d -18.54 ¢ -13.48 d-f 2.87¢e
CxA 6.26 ab -11.41 de -27.23 hi -44.52 g -1.89 ef -21.22 f 19.90 be
CxB -10.80e-g  -28.64 f-h 13.13 ab -17.40 h -28.21 gh -16.93 ef 17.82 ¢
CxD -2.33 b-d -8.14d -25.76hi 0.73 ¢ 19.98b -24.06 f -25.55 jk
CxE 13.20 a 38.25a -0.73 de -13.27 f-h -4.54 f 7.19 a-c -22.80 1)
DxA -21.08 gh -48.99 i -18.17 g -36.211 -6.53 f 7.23 a-c 7.24 de
DxB -7.45 d-f -10.83 d -28.14 1 -5.75d 7.96 c-e -22.83 f -32.491
DxC 11.00 a 10.64 ¢ -22.27g-i 0.19¢ 19.81b 17.73 a -30.621
DxE -5.52 de -29.81 gh -28.49 i 1.30 ¢ 7.29 c-e 15.50 ab -12.1f
ExA -23.37h -12.44d -1.52d-f  -11.27e-g 0.59 d-f -7.83 c-f -14.67 fg
ExB -10.29d-g -12.84 de 7.66 be -8.64 d-f -19.18 g 6.17 a-c 325¢
ExC 6.26 a-c 26.33b -2.77 ef -13.91 gh -7.19 f 10.97 a-c -19.93 hi
ExD -8.97 d-f -32.66 h -47.27j 6.11b -33.81h -17.73 ef -10.18 f

Means in each column followed by same letter are not significantly different at 5% probability level using Duncan's Multiple
Range Test.

A3l (gl sme iglas (Gl glasels wiz ygeil ao 10 O Jleiml mhaw jo gkl Ll gt o 0 alie B> b sla . Sile

oo dalllas (sl Sy ples slp 50 adly elol p (chte 5 St gt 4SSl li baacl sl ol 5o
09— e § Sl p (se (YY) Lo g Kumar g (V) |, Sen ¢ Bhatt Lo gy olics gloasas .cuils 0424
el ool )55 YL gla Sy 5o e
e Cote Caond 3 [ W j9me J1 55, W g 55 las JS 32 gigdd 5 S5 (S ) (a3l slo Sy ln
Slarye Slae (395 o sinn ddg Loy abls co e ;351 8L 5 5 o Sy cnl ecnlpl () JS2) 0,8
o9 slosine (F Jsiz) o5 o Sy onl S5 50 (el ol JUT 052 (tne i o Sy ol sl 58 Wt VT
J5 sl 5 0l S 55l (ST ST Ced il Jalome walx sloosle gla S5y (sl 5 W17 Slaye (Sl
Cobib i sle walz slaosle sla Sy sl 0s b S (rl S 50 Sl JUT sg s (e s (F Jsaz)
50 ad (hie GBI jg e Fr (595 WI (gms S5 las oIS il g sl S oSl ¢ S| 5
ol Xagn (Fp () JK8) oo i la Sy (ml Jr—uS o | e B9b ol 32y 4 09 JloJne
5 38l e g caalidl sl Sl ass S 5158 (YY) o, s Kumar 4 (1Y) Dhaliwal «(Y)) )l See  Kalloo alex ;!
(M) BRUNT iz o 5l (6 st ot (bt 5 (o 51 Lol wi s i e atyiigesl 5 Jalons dusle sloools J i
JrsS 5o imldl e g ciolidl sla 31aS $o 87 5,155 (F) Hazra ¢ Akhtar «(3) )], e g Biswas «(\Y) ;e g Das
2B o8 Sl S0l e 4 4295 b etnlply ol i (ol 2 sl ST G Ll ls (25 oge dpsl S 55!

Yy


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.4.2.5
http://journal-irshs.ir/article-1-271-fa.html

[ Downloaded from journal-irshs.ir on 2025-07-20 ]

[ DOR: 20.1001.1.16807154.1398.20.4.2.5 ]

ohes 5 Lo,

Rl S5 Gl 39 00y 9 (6545 590 by 5l Olgise g 0wl VU Lo Shg ol sl Sl ity oy
Db dieo s o S

&3t 3 a3l 9 V7 95 W 9w 55 o yo sl (HoB=1) t (y9051 Hayman Slesis (903l sloazs -F Jgox
N BaxgS 00 adllas 0,90 S Sy ;o Wr+Vr) s codle 31y (Wr-Vi)

Table 4. Results of preliminary test of Hayman, ¢ test (Ho: B=1) for regression coefficients of Wr to V'r and test of
epistasis effects (Wr-Vr) and effect of genes dominance (Wr+Vr) in studied traits of tomato.

Sl sla 1 (558 ge3l (sl

3 , By Wr-clas o (5eSils PRI <[
T Ho:B =1 V}rw& W):J:/j
> o Regression t for the hypothesis test of
Studied traits . LT Mean Square of  Mean Square of
coefficients (b) epistatic effects WiV Wit Vi
Hy:B=1
> claoole .
Jolome ol slaal 0.94 0.27" 0.05™ 1.48
Total soluble solids
1 L
TS 2 0.57 3.05m 0.005™ 0.04™
Maturity index
A “**’J’, 0.87 0.27ms 7211.54m 40824.10
Antioxidant capacity
&5 Js 0.99 0.017 0.0006" 0,030
Total phenol
il 0.76 2,107 257 450 3603.19™
Total flavonoid
[ | o
e ';'”S‘i 0.65 1.14xs 86.450 363.94
Ascorbic acid
S e 0.58 2.31m 0.51m 3.45

Total acidity
s, * and ** indicate non-significant, significance at 5% and 1% levels respectively.

oy Vg0 Jlaio s 55 4l ine cg )l (Shae pas i 4 FF G

)9 05 Jo g Joboo dul> laosle Sy sl D o5, a8 ol plis (g 55 las sl jo cpaly (auSTy
S B o8 5 ool S psSal 5 U5 S5t ¢ gl 5l b )b (sl € o8, (5 algighls 5 (S, a3ls sl A
e lagy slass i (nlply g widls Wi jeoee Ly jS3e Loz 3,95 0 Jome 40 ], alold (n 5 Sho5 JS aiana]
Sl Sy 58l (12 D a5 ) o Soem) 23s 12 B &S, 5 Jslone sl sloosle Fhg slm A &5, (Jolie 5wz als )
L1y alold oyt J5 sl 6l € o8, 5 U5 gl 5 5 Joid sloShes lm E o5« GlanST il cod)l
(Y Gl JSb) st odre layy slass o yiion lylo cplply 5 aiils ool ol Joe

2 b S des Gl Ho/dH) cors el oads 1)1 0 Jouz 10 aslllas 9,50 slo Sy 5,508 Sy sli=!
S5 Sl Ll e sl i Live (55 sl LS po gLio g e (sl T (sl 8 s ol s 5 Jged
Al ogzg Hayman (S35 a2 wiiles 55 HID)'? cJlé az o (:Slee 050 Oy copiiay (58 ol U5 Jsd
e Sadle ol plLis wgd e S5 (a8l ce e LS 5 S s b Sy aes 08 0 ], Lagys JoS el
IS sl g Sl S sl (S5 a8g3dE (ST J528 Jploma sl slrosle sl Shg slp (F Jgoz) (o oo
Sedle (SlanSI 8l )b g (Sor) pald sl Shs sl Jolie )0 aiten L sa sl sla T s sls olas
o S5y sl aS ol i 55 W H S 9,451 .l saials gl JIT 05 LI e 45 05y e (Koot g o
e ST lls (55 05,5 ep 5 Al 5 U5 5 o ST S b« Sams; a3l (sl aalz sloosle
dslome 315 3525 Sl BT LIS (55 09,5 Sy anlSn)sSal 5 IS igigdl sl Sy sl a5 I 0 w0 5 52
b b o Sy 5 el o wsbie Ay Comd & slasy) sl 45 ol oL (4DH)2HF)/(4DH) 2-F s

A


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.4.2.5
http://journal-irshs.ir/article-1-271-fa.html

[ Downloaded from journal-irshs.ir on 2025-07-20 ]

[ DOR: 20.1001.1.16807154.1398.20.4.2.5 ]

S (Sl Ty (P (S Lol g e g oy

alie HY/4H] Cons sboams b 398 slo Sins 5l ()l sl a5 050 livn sl S ys8l 5 JS Joid ¢ loens| 5T
Slolp a5 ols (las 5 anaeal 5 JS a8gidl ( Suww; paslh (Jole wslr sbrosle la Sy sln Grizes o9
(O Jgoz) ol yig cpally jo Ll slags 4 cond glie slagy;

0.8 - - 02
Wr I Wr
0.4 - F 0.1
P d
7
/ Vr Vr
0 4+ . 0
/ C & 045 09 | Oy 0.15 o3
~ e RN T N i
~ e £ ST e SRS ~ T o BB CNR  O50
-0.4 A
150 -
Wr ]I[ -

-0.1

16
Wr

Vr
\ A as 3
~ el e
~ WS BATENVE =B

0 Vr
S RY
120 1280 | 0 \ 0,08 0,16
Yo £ o s ~ S, LS
~ ©  umEas: iy M — B LA ~ e RSN S SRR
0 T vr 1 |’
. \ C A ® B
R o Wéﬁ&a&m% 80 0/\/ .wgkq% " i
~ W= S IAIVE + S ~ A
-35 L
2 -
Wr Vil

Fig. 1. Vr-Wr graph for TSS ( | ), Maturity index (Il), Antioxidant capacity (Ill), Total phenol (IV), Total

flavonoid ( V), Ascorbic acid (V1) and Total acidity (V) of tomato. Letters in figures are related to A, B,

C, D and E parents.
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Table 5. Components of variance and genetic parameters for studied traits in tomato by Hayman method.

S s
Traits
I sele glasls Ly ok sisisdls R
Components Joloxe RV @‘W‘sﬂ g5 Jgsé Js Sl Sz 55l Js
Total soluble Maturity ~ Antioxidant ~ 1otal phenol o Ascorbic acid o)
solids index capacity flavonoid acidity
D 0.39™ 0.13™ 91.69 ™ 0.19™ 43.59™ 8.47" 091™
S.E.D 0.12 0.03 40.52 0.01 6.24 3.93 0.31
F -0.09" -0.01™ 46.21™ 0.06" -19.33m™ 10.25 ™ -0.05 1
S.E.F 0.30 0.07 99.48 0.03 1533 9.65 0.76
Hi 1.08™ 0.29™ 238.84" 0.10™ 47.11™ 35.26™ 3.79™
S.E.H1 0.33 0.07 109.44 0.03 16.86 10.62 0.84
H> 0.88™ 0.26™ 225.05™ 0.09™ 47.03™ 28.93™ 3.43™
S.E.H2 0.30 0.07 99.26 0.03 15.29 9.62 0.76
h? -0.08" -0.009 ™ 17.31m 0.0009 29.37" 3.58"m 0.01 s
S.E.h? 0.20 0.05 67.02 0.02 10.32 6.50 0.51
Hi-Hz 0.20 0.03 13.80 0.01 0.08 6.33 0.36
(Hi/D)'"? 1.68 1.51 1.61 0.74 1.04 2.04 2.04
Ho/4H, 0.20 0.22 0.24 0.22 0.25 0.21 0.23
((4DH1)'*+F)/((4DH1)"2-F) 0.87 0.94 1.37 1.55 0.65 1.84 0.98
R -0.32 ,0.96 0.42 -0.47 -0.79 -0.07 -0.03
r? 10.52 92.46 17.60 22.46 6391 0.43 0.08
h?/Ha -0.08 -0.03 0.08 0.01 0.62 0.12 0.004
h 0.74 0.86 0.79 0.91 0.71 0.92 0.91
I 0.19 0.26 0.26 0.74 0.29 0.22 0.17

D: Additive effects, F: The covariance of dominance and additive effects, Hi: Dominance effects due to dominant genes, Ha:
Dominance effects due to positive and negative genes, h?: Dominance effects due to heterozygous loci,
((4DH1)"2+F)/((4DH1)"2-F): The ratio of the total number of dominant to recessive genes in all the parents, Ho/4H1: Measures
the proportion of genes with positive and negative effects in the parents, (Hi/D) '2: Average of degree dominance, 12
Prediction for measurement of completely dominant and recessive parents, (h? /Hz): The number of gene groups with

dominance effects, h,f : Broad-sense heritability hf : Narrow-sense heritability.

csie § Carto slayy s 4 e 51 H e glaiys U 4 codle S H woale 5 stglél sl gl il lyss F o otyliil ol 51 D
onlly aen 53 Cslie a4 L slayy U slaws Cons (ADHD)HF)/(ADHN)2-F) 5555050 slaolls s 4 codlé o3l h?
SIS ally o (sl s i T el 4253 Sl (HI/D)? cnlly 5o gite 5 St a3l b slags a5 50315l Ho/4H]

csoyar il thY «ceges s picils Ay ol sla gl sl S5 slees,S slaws hP/H) coglie 5 LI

Wi, 138 (7) Hazra g Akhtar () ) ,Ken g Biswas «(\Y) )],Ken g Das «(A) Sbg alax 3l )|, Kigh &5
Sras. G as cowl iy oiali8l e sla S i Lol el o (i ogue Sl Sy 98l J S j0 caulidl e g oioli8l sl )il

fY.


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.4.2.5
http://journal-irshs.ir/article-1-271-fa.html

[ Downloaded from journal-irshs.ir on 2025-07-20 ]

[ DOR: 20.1001.1.16807154.1398.20.4.2.5 ]

o BS slo g (P (G Ly 5 e ig R oy

Adged (i35 (55,8465 10 alSou 98l Jlade (6 pda ity po 1y iulBl (SGBy byl ol (V) ol S

S5 o

12,55 2 @V ol loge (nl (SYL B pan Juds 4y SlannST (Bl byl 5 pabo b Eol (asls ( (S5,8 4255 050 50
5 5 SloS 5 el Syl 5 (K55 455 agme b b sk (a3lE o sl 5 Jslmo selz sbaools el
oLty ighy 5l ol (slaaz ggorme 1 Wl (i F1 (K 4z T ogee GlaeST 5T b b 10 Laaigisdls
Comoz 50 LoSeg 5 duwl Ko oSl ¢ gl 6T s )b S an il ¢ Jolome sul> slaools o Soww, Laslis a5 ols
S Sy i S5 50 Rl e bl e A5 )ebar v bag) Cedle sla ST 7S p; tien addllas 990
oy 398 Vb am 53 5 b Sy (nl ol iy @ 4z g b nlply 9 0 (Rl Gla Sl 5l iy s 090
ool sla Tig S5t sl Jol d )3 i oy 5 62545595 oty 5l Ol oe L Sy el sl Sl
SUT o5 e 4 4z gl b iz e L0l (o8l aadllas 0 )50 Comex 10 (oL 0> U ) ogue el g Al dieo g YU o
L i anllhe 3,90 Coxar 5 (S cnl sl S esliy 050 Y st )5 9 JS Jysb S5 o Loy ol
L s 332 |y Copmaz 58 S Jpsb Sl 5 Clo g Comar (g9l & U Fg 15 51 15 ool ol
P S SB S Ry Sone Slp e e oy Sl esliiul g 6,545 )93 Slahy) Egeze o (Jol sloant 4 axy

555 oo Slaring (S5

References &b

e

YEV oy pdyils ollasl S gy 9 (S cutS o GlalndS slog i Gy, AYAL T 550 ) 5.8 & cCamgm )
P

b9y Bk 3l wr sbaed) sl eSS L ITAT (el 5 g 5 (maVedlimen 2 sty 0 op aooe) T
AY (FF) Y SV F) (S g T pole alome ity 5 o)lez 5 090 oo

bl ooy, GL“(;}.’.ﬁ O ailg, eIV s..>|).a‘5w.)1 9 "'C (Y oé‘}w wp Juol Ho1 cp oz oo, ¥
el Gbel ple cole Lja 5 (Steer Glacaye Gkl (SparS lea, o o] CoaS 5 e
Y (V) :YYY -Y¥Y

2 Sgdsd e o TRy (Fr Gancily 5 Loy sl oyl VRO G i) 9 6 (sl g ale, T
AV FYPFYA ULl 958 5 psle alome Lo s (koo 42325 oo 51 (55 parsT
02 OVA Lolisle,S .yl 3l ol jlacsl (bils #Mal jo oS i 0,0,8 AYYY. £ 30l ,8 .0

6. Akhtar, S. and P. Hazra. 2013. Nature of gene action for fruit quality characters of tomato (Solanum
lycopersicum). Afr. J. Biotechnol. 12(20): 2829-2875.

7. Bhatt, R., V. Biswas and N. Kumar. 2001. Combining ability study in tomato under midhill conditions of
central Himalaya. Indian J. Genet. Plant Breed. 61 (1): 74- 75.

8. Bhutani, R. D. 1981. Screening and diallel study for yield and quality characters in tomato (Lycopersicon
esculentum Mill). Thesis Abstracts. 7(2): 170-171.

9. Biswas, V. R., R. P. Bhatt and N. Kumar. 2011. Gene action in tomato (Lycopersicon esculentum Mill) under
open and protected environments. Vegetable Sci.. 38(2): 206-208.

10.Boor, J. Y., H. Y. Chen and G. C. Yen. 2006. Evaluation of antioxidant activity and inhibitory effect on nitric
oxide production of some common vegetables. J. Agr. Food. Chem. 54: 1680-1686.

11. Dagade, S. B., L. K. Dhaduk, K. Hariprasanna, D. R. Mehata, V. M. Bhatt and A. V. Barad. 2015. Parent
Offspring Relations of Nutritional Quality Traits in 8§ X 8 Partial Diallel Cross of Fresh Tomatoes. Int. J. Appl.
Biol. 6(2): 45-55.

12.Das, N. D., T. K. Chattopadhyay and S. S. Pal. 1984. Genetic studies for uptake of NPK in tomato plants
(Lycopersicon esculentum Mill). Indian J. Genet. Plant Breed. 44(3): 452-459.

13. Dhaliwal, M. S., S. Singh, D. S. Cheema and P. Singh. 2004. Genetic analysis for important fruit characters of
tomato by involving lines possessing male sterility genes. Acta Hort. 637: 123-131.

14. Fehr, W. R. 1987. In: Principles of Cultivar Development: Theory and Technique. Vol. I. MacMillan.

7Y


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.4.2.5
http://journal-irshs.ir/article-1-271-fa.html

[ Downloaded from journal-irshs.ir on 2025-07-20 ]

[ DOR: 20.1001.1.16807154.1398.20.4.2.5 ]

ohles 5 oo,

15. Ghasemnezhad, M., M. Sherafati and Gh. A. Peyvast. 2012. Variation in phenolic compounds, ascorbic acid
and antioxidant activity of five coloured bell pepper (Capsicum annuum) fruits at two different harvest times.
J. Funct. Foods. 3: 44-49

16. Hayman, B. I. 1954a. The analysis of variance of diallel tables. Biometrics, 10: 235-244.

17. Hayman, B. I. 1954b. The theory and analysis of diallel crosses I. Genetics, 39: 789-809.

18. Hayman, B. I. 1957. Interaction, heterosis and diallel crosses. Genetics, 42: 336-355.

19. Jinks, J. E. 1954. The analysis of continuous variation in a diallel cross of Nicotiana rustica varieties. Genetics,
39: 767-788.

20.Kallo, G. and B. O. Bepgh. 1985. Genetic improvement of vegetable crops. AVI publishing company, 135-
169.

21.Kalloo, G., R. K. Singh and R. D. Bhutani. 1974. Combining ability studies in tomato (Lycopersicon
esculentum Mill). Theor. Appl. Genet. 44: 358-63.

22.Kumar, R., K. Srivastava, R. K. Singh and V. Kumar. 2013. Heterosis for Quality Attributes in Tomato
(Lycopersicon esculentum Mill.). Vegetos, 26(1): 101-106

23.Kumar, V., M. C. Thakur and N. K. Hedau. 2003. Correlation and path coefficient analysis in tomato
(Lycopersicon esculentum Mill.). Ann. Agr. Res. 24(1): 170-177.

24.Kumar, V., S. K. Jindal and M. S. Dhaliwal. 2015. Combining ability studies in tomato (Solanum lycopersicum
L.). Agr. Res. J. 52(2): 121-125.

25.Singh, S., M. S. Dhaliwal, D. S. Cheema and G.S. Brar. 1998. Diallel analysis of some processing attributes in
tomato. J. Genet. Breed. 52(3): 265-269.

26.Slaa, E. J., L. A. S. Chaves, K. S. Malagodi-Braga and F. E. Hofstede. 2006. Stingless bees in applied
pollination: practice and perspectives. Apidologie, 37 (2): 293-315.

27. Thakur, A.K. and Kohli, U.K. 2005. Studies on genetics of shelf-life in tomato. Indian J. Hort. 62: 163-167.

28. Ukai, Y. 2006. DIAL98. A package of progams for the analyses of a full and half diallel table with the methods
by Hayman 1954. Griffing (1956) and others. Available from: http://Ibm.ab.a.u-tokyo.ac.jp/~ukai/dial98 .html.

29.Zheng, Y. Y., G. H. Hui and L. Yan. 2007. Studies on combining ability and genetic effects of main quality
characters in cherry tomato. J. Northeast. Univ. Nat. Sci. 35(5): 179-183.

Yy


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.4.2.5
http://journal-irshs.ir/article-1-271-fa.html

[ Downloaded from journal-irshs.ir on 2025-07-20 ]

[ DOR: 20.1001.1.16807154.1398.20.4.2.5 ]

Iranian Journal of Horticultural Science and Technology 20 (4): 411 - 422 (2019)
Research article

Evaluation of Heterosis and Genetic Relationships of Some Fruit Quality
Characteristics on Five Different Tomato Lines

J. Rahaii*, M. Hassanpour Asil, and H. Samizadeh Labhiji'

In order to investigate the heterosis and genetic relationships of different tomato lines for
some qualitative characteristics, five diverse tomato lines were evaluated in a complete diallel
cross design. Analysis of variance showed significant differences (P<0.01) among the
genotypes for total soluble solids, total acidity, maturity index, antioxidant capacity, ascorbic
acid, total flavonoids, and total phenols. The highest heterobeltiosis was observed for total
phenol and total flavonoid. Results of Hayman's analysis showed that contributions of additive
and non-additive effects were involved in the control of the studied traits. The genetic analysis
by Hayman method showed that the attributes except the total phenol, were under the control
of the dominance type of the gene action, and their low inheritance indicated the more
involvement of non-additive type of gene action. Therefore, due to low heritability and lack of
high selection potential, hybridization methods and heterosis phenomenon could be used in the
first generation to improve these traits. In contrast, the high specific heritability of total phenol
indicated that this trait is controlled by the additive gene effect. Therefore, due to the high
selection potential for total phenol, it is possible to modify the population by selection the best
genotypes for this trait. Overall, hybridization methods can be used to improve fruit quality
traits in tomatoes.
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