
2120- No.214 vol.  University Journal of Hama

 
 

( )

Lines
L4xT1L1xT2 L2x T2L4x T2

L1xT2L2x T2L4x T2

L4xT1
L1xT1

0.95***0.03NS
-0.73*

 



2120- No.214 vol.  University Journal of Hama

 
 

Estimation of predominance, heterosis and correlation in Tomato 
( .) for productivity and its most important 

components. 

Dr. Hassan Youssef Khojah* 
(Received: 21 April 2021, Accepted: 5 September 2021) 

Abstract: 
The research conducted at Al-Jammaseh, Tartous in 2013 and 2014 seasons.To estimate 
the heterosis, genetic interaction pattern, and correlation coefficient for productivity and its 
components, in order to determine the optimal breeding method to improve these traits, 
using 8 hybrids in Line × tester fashion. Genotypes were evaluated in randomized block 
design with 3 replications. The hybrids (L4xT1, L1xT2, L2x T2, L4x T2) showed the highest 
significant value of heterosis in productivity, and the hybrids (L1xT2, L2x T2, L4x T2) for 
the average fruit weight. These promising hybrids showed the pattern of superior 
dominance in these two traits. Also, L4xT1 hybrid only showed heterosis comparison to 
the best parents who had super-dominance in the number of fruits per plant. L1xT1 hybrid 
only showed high significant heterosis compared to the mid parents, and incomplete 
dominance towards the better parent in pericarp fruit thickness trait. The productivity was 
correlated positively and strongly with high significance (0.95 ***), in terms of average 
fruit weight. It did not correlate with the number of fruits (0.03NS), while it correlated 
negatively significantly with the pericarp fruit thickness (-0.73 *).These promising hybrids 
can be exploited commercially after the critical standard heterosis testing. Bottom line: 
High-yielding hybrids of tomato should be developed commercially; by selecting parents 
with high desired genetic variation. 

Key words: tomato, productivity, heterosis, genetic interaction pattern, correlation 
coefficient. 

 
 
 
 
 

________________________ 
*Assistant Professor - Tishreen University - College of Agriculture - Department of 
Horticulture.  



2120- No.214 vol.  University Journal of Hama

 
 

 

 Solanaceae2n=2x=24n

FAO(FAO, 2019)
 (cutch up

Kumar . 2013;  Shankar 
. 2013)

Falconer(1996Heterosis

Heterozygous

 

2005

Farkas, 1993

;Georgiev, 1991
Farkas, 1993



2120- No.214 vol.  University Journal of Hama

 
 

Farkas, , 
1973; Khojah, 1993)

seed 1F
plants1F

Shull(Heterosis)
Heterozygosis

Khojah, 1993; Suresh, , 2020  
Farkas

 

non-
additive gene effectKhojah, LiedelAnderson

1F

1F
Partial dominance

1F

1FNegative  Heterosis



2120- No.214 vol.  University Journal of Hama

 
 

Germoplasm

Gul, ., Gul, 2011;
 

(Gul, 2011) 

(Gul ., 2010)

(Gul, 2011)

Chaudhary1971

1991
Hybrid VigourHeterosis

Heterosis
Beneficial HeterosisNon-Beneficial 

HeterosisChaudhari, 1971
1991

HeterosisMPH
HeterobeltiosisBPH

(Standard heterosis)(Agrawal, 1998

(Solieman ., 2013; Kumar ., 2013)

Kolhe, 1970; Farkas,1985

Farkas,1989; Khojah, 1993



2120- No.214 vol.  University Journal of Hama

 
 

Kurian
ChaudharyMalhotra

(,Hannan, ., 2007
ShaliniKumar

Gul

KumariSharmaKumarSolieman

SinghAsati  Farzane
YadavShalaby

AgarwalSativa
Singh2018)

Adnan(2018)

Kumar 
Soresa

Suresh

Mohanty

Shalini

Haydar

Gaurav, Kumar Dudi 

Al-Aysh

Nadeem



2120- No.214 vol.  University Journal of Hama

 
 

F1
F2F1

Heterosis

 

Lines
(Testers)

L1 

L2  

L3 

L4  

T1

T2  



2120- No.214 vol.  University Journal of Hama

 
 

1FLinesTesters

 (RCBD) 
ExcelGenStat-12

ANOVADuncanLSR

Singh Khanna
H(MP) = [(F1  MP) / MP]    , H(BP) = [(F1  BP) / BP]  

2L.S.D

L.S.D. (MP)  (0.05) =  t (0.05)                      L.S.D. (MP)  (0.01) =  t (0.01)   

L.S.D. (BP) (0.05) =  t (0.05)                L.S.D. (BP) (0.01) =  t (0.01)   

  ):(MP  (BP),(0.05) :(0.01)t

MSer

2Smith,  

PR= [(F1  MP)] / [½×(P1-P2)] 
PRpredominance1FMPP1

P2
PR) 

 :(1±= PR)                 .Complete dominance 
PRIncomplete dominance

>PR>.Over dominance



2120- No.214 vol.  University Journal of Hama

 
 

 

L4xT133.42***L2x T29.64*
L2xT1-5.92*L1xT2-11.10*L3x T2-16.32**

L4xT1
28.90***L1xT1-12.99***L2xT1-

6.20*L3xT1-10.69*L3x T2-21.65***
(PR)L4xT1 L2x T2

L2xT1
L1xT2L3xT2L1xT1

L3xT1Sativa and Singh, 
2018

L1xT1

L3xT1L4xT1-26.93***
-30.44***(PRL4x T2

(Kumari and Sharma, 2012; Kumar, 2013; Solieman, , 2013; Suresh, ., 
2020; Soresa, , 2020).  
 
 
 
 
 
 
 
 
 



2120- No.214 vol.  University Journal of Hama

 
 

MPHBPH

 
(PR) 

 
(PR 

MPHBPHMPHBPH

L1xT1NS4.22--12.99***-0.419 18.511**NS5.89  -0.714 
L2xT1-5.92*-6.20*-20.85 NS8.325 NS7.2  -0.499 
L3xT1NS2.412-10.69*NS5.5 -26.93***
L4xT133.42***28.90*** NS3.04 --30.44***-0.077 
L1xT2-11.10*-12.30*-8.361 NS2.57 NS9.1  -0.201 
L2x T29.64*NS1.83NS5.6 NS13.64  -0.250 
L3x T2-16.32**-21.65***-2.396 NS4.16 -NS11.54 --0.499 
L4x T2NS0.90--5.00NS-0.216 NS2.2 -NS4.36 --1.000 

NS

L2xT180.23***L2x 
T2L4xT112.3*L3xT2

6.35**
7.47**

L2xT1L1xT2

PR
Khojah,1993; Kumar,  2016; Suresh, 

2020; Soresa, et al. 2020(Adnan, , 2018

Miklova, 1975; Khalil, 1979; Farkas, 1993

L2xT1L2x T2L3x T2
L4xT1%11.51**

L1xT2%22.96**L2x T239.88**L4x T2%33.00**
L2xT1L3xT1L1xT1

(-3.53*)L3xT2-13.10*)
Khojah,1993;  Shalaby, 2013 Agarwal, 2014; Suresh, . 2020; 



2120- No.214 vol.  University Journal of Hama

 
 

Soresa, , 2020(Adnan, , 2018
L1xT1

L2xT1L3xT1L3x T2
 

Gayosso-Barragán, 2019, Suresh,  2020)Al-Daej, 2018
3MPHBPH

 PR  PR

MPHBPH MPHBPH
L1xT118.13**- 3.53*  18.29***- 9.76 ***0.588 
L2xT114.04**NS1.46  21.12***7.47**
L3xT145.38***NS1.50  30.63***-15.43*** 
L4xT162.77***11.51** 12.3*-19.37** 
L1xT247.64***22.96** 66.5***40.17*** 
L2x T281.53***39.88** 80.23***17.76*** 
L3x T2-10.40*-13.10* 6.35**-3.20*
L4x T242.44**33.00** 43.39***14.37** 

NS

0.95***Shalini, 
Livia, , 2012Anuradha,  2018Mahanta , 

20170.3**Mohanty
0.03NS  2019)Gaurav, , 

Haydar, ., Mahanta , 2017

-0.73*Nadeem  
2013Livia, , 2012Mahanta, , 2017

0.33NS-
(Mahanta, , 2017)Anuradha, , 2018

(-0.83***)Nadeem
2013 (Kumar and Dudi, 2011) Mahanta, , 2017)

0.43NS
Livia, , 2012



2120- No.214 vol.  University Journal of Hama

 
 

  

  **0.73-  2 

  NS0.43 NS0.03

 NS0.33- ***0.83- ***0.95   

 
   

 

NS

BPHMPH

L1xT2L2x T2L4x T2

L1L2L4

 Recommendations
 T1)L4L1xT2

L2x T2L4x T2

 
 L1L2L4

 
 

 



2120- No.214 vol.  University Journal of Hama

 
 

 

 

 
 

 
 1991682 
 

 
 half diallel crosses

 
Foreign references

1- Adnan R.; Shahoor Ahmed; Ghulam M. W.; Abdul -Malik S.; Muhammad 
A.; Hira K.; Ayaz Ali K. ; Abdul Q.; Israr A., (2018). Estimation of hybrid 
vigor for yield and yield related traits in tomato (Solanum lycopersicon 
Mill.). International Journal of Biosciences Vol. 12, No. (1): 160-167 p. 

2- Al-Aysh,F.; Kutma,H.; Serhan,M.; Al-Zoubai, A.; Al-Naseer, M., (2012): Genetic 
Analysis and Correlation Studies of Yield and Fruit Quality Traits in Tomato (

). New York Science Journal:5(10). 

3- Al-Daej, M. I.(2018): Line×Tester Analysis of Heterosis and Combining Ability in 
Tomato ( ) Fruit Quality Traits. Pakistan Journal of 
Biological Sciences ISSN, 1028-8880. DOI: 10.3923/pjbs.2018,224.231. 

4- Awagral,R.L., (1998). Fundamentals of plant breeding and hybrid seed production. 
Science Pub, Inc, Enfield, New Hampshire, USA, 394 p. 

5- Agarwal, A.; Arya,D. N.; Ranjan,R.; Ahmed, Z., (2014). Heterosis, combining ability 
and gene action for yield and quality traits in tomato.( ).Helix 
Vol. (2): 511- 515. 

6- Anuradha B.; Saidaiah, P.; Harikishn S.; Geetha, A.; Ravinder, K.,(2018): Correlation 
and path coefficient analysis in tomato (Solanum lycopersicum L.). Journal of 
Pharmacognocy and Phytochemistry, 7(5): 2748-2751. 



2120- No.214 vol.  University Journal of Hama

 
 

7- Chaudhari, H. K., (1971). Heterosis or hybrid vigor. In: H. K. Chaudhari, (ed). 
Elementary principles of plant breeding, Edition 2nd. Oxford and IBH publishing CO. 
New Delhi, Bombay, Calcutta. Chapter 8. pp. 119-135.  

8- Chaudhary D.R. and Malhotra S.K., (2001). Studies on hybrid vigour in tomato 
(lycopersiconesculentummill.) . Indian J. Agric. Res.. 35 (3): 176  180. 

9- Falconer, D.S., (1996). Introduction to quantitative genetics. The Ronald Press 
Company. New York:  281-286 P.  

10- FAO (2019). FAO Statistical Databases. Food and Agriculture Organization of the 
United Nations, Rome. 

11- Farkas,J.; Baldy B.; Hdossi S. (1973). Hazai hybrid paradicom nemesítésünk helyzete  
és lehetôségei. Kecskemét Kutató Intezet Közleményei. Budapest (3): 164-177. 

12- Farkas,J., (1985). A paradicsom biológiàia . In Paradicsom termesztés. (szerk. Balàzs 
S.) Budapest. Mazögazd. K., 19-62 p. 

13- FARKAS,J., (1989). A paradicsom heterózis nemesítése. In: Heterózis nemesítése. 
(Szerk.: Bàlint A.) Gödöllô ATE., 107-123 p. 

14- FARKAS,J., (1993),Actual problems of tomato improvement using heterosis method. 
Vegetable Research Institute - Kecskemét 107-123p. 

15- Farzane, A.; Nemati, H.; Arouiee ,H.; Kakhki, Amin M.; Vahdati, N., (2012). The 
estimate of combining ability and heterosis for yield and yield components in tomato 
(  .). J. Biol. Environ. SCI., 6. (17): 129-134. 

16- Gaurav N.; Chaudhari B.; Fakrudin G. K.; Ramegowda, R. K.; Ramachandra A.S.; 
Bhat, H.; Lingaiah, B.,  (2019). Correlations among the component traits of yield in 
minicore collection of tomato  Bulletin of Environment, 
Pharmacology and Life Sciences Vol 8, (4): 123-127 

17- Georgiv,H., (1991).  Heterosis in tomato breeding. In:  Genetic improvement of 
tomato. (Kallo,G.  (ed), Berlin etc. Spriger. Monographs on TAG (14):83-98. 

18- Hannan,M. M.; Biswas,M. Kumar.; Ahmed, M. B.; Hossain, M., (2007). Combining 
Ability Analysis of Yield and Yield Components in Tomato (

). Turk J Bot.(31): 559-563. 

19- Haydar,A.; Mandal,M.A.; Ahmed,M.B.; Hannan,M.M.; Karim,R.; Razvy,M.A.; 
Roy,U.K.; Salahin,M., (2007). Studies on Genetic Variability and Interrelationship 
among the Different Traits in Tomato ( )  Middle-East 
Journal of Scientific Research 2 (3-4): 139-142. 



2120- No.214 vol.  University Journal of Hama

 
 

20- Gayosso-B. A.; López-Benítez; S.A.; Rodríguez-Herrera J.N.; Ek-Maas, D.M.; 
Hidalgo-Ramos and J.S.; Alcala-Rico, G.J. (2019). Studies on combining ability in 
tomato (Solanum lycopersicum L.). D space publications Agronomy Research vol. 17. 
No. (1): 77-85. 

21- Gul,R.; Hidayat,U.; Khalil, I. H.; Shah,S.M.A.;  Ghafoor,A., (2010), Heterosis for 
flower and fruit traits in tomato ( .).African Journal of 
Biotechnology Vol. 9(27): pp. 4144-4151. 

22- Gul, R., 2011 . Characterization and inheritance studies of desirable attributes in 
tomato. doctoral thesis. Department of plant breeding and genetics. Faculty of crop 
production sciences. Khyber Pukhtun khawa agricultural university Peshawar. 
Pakistan.March. 193 p. 

23- Khalil, R.M.,( 1979). Inheritance of some economic characters in tomato interspecific 
and intervarietal  crosses. Ph.D. Diss.Univ.of Hort. Budapest, , 152 p. 

24- Khojah, H., ( 1993),  Development of fresh market field tomato hybrids. PhD thesis- 
Vegetable Research Institute - Kecskemét, pp:122.  

25- Kohle, A.K., (1970). Possibilities and extent of exploitation of hybrid vigour in tomato. 
Research Journal of the Mahatma Ghandi Agric. Univ., 1(1): 54-61. 

26- Kumar,V.; Nandan, R.; Sharma,S.K.; Srivastava, K.; Kumar, R.; Singh, M.K., (2013).  
Heterosis study for quality attributing traits in different Crosses  in tomato (

). Plant Archives Vol. 13 No.( 1), 21-26. 

27- Kumari S. and Sharma K.M., (2012). Line x tester analysis to study combining ability 
effects in tomato ( .). Vegetable Science 39.1: 65-69. 

28- Kumar.P., Paliwa.A., Tiwari.D., Upadhyay.S., Bahuguna.P. (2016): Heterosis studies 
for yield and its attributing traits in tomato under mid-hill conditions of garhwal. Int. 
J. Adv. Res. 4(11): 750-757. 

29- Kumar,M.; Dudi, B.S. (2011): Study of correlation for yield and quality characters in 
tomato ( ). Electronic Journal of Plant Breeding, 2(3), 
2011, 453-460. 

30- Kurian, A., Peter K.V. and Rajan, S. (2001) Heterosis for yield components and fruit 
characters in tomato. J. Trop. Agric.,  (39): 5-8. 

31- Liedel, B.E.; and Anderson, N.O. (1993).  Reproductive barriers: Identification, uses, 
and circumvention. Plant Breeding .Rev. (11), 11-154. 



2120- No.214 vol.  University Journal of Hama

 
 

32- Livia M.DE Souza; Paulo C. T. Melo; Reginaldo R.L.; Arlete MT Melo,(2012) 
Correlations between yield and fruit anality characteristics of fresh market tomatoes. 
Horticultura Prasilerira, vol, 30, (4): vitoria da comguirta. 

  Mahant G.; Rajolli H.B.; Lingaiah I.; Malashetti R.; Amfuta, S. B.; Ravindkumar, J.S., 
(2017): Correlation and Path Co-Efficient Studies in Tomato (

). Int. J. Pure APP. Biosci. 5(6): 913-917.

34- Miklova, L., (1975):General and specific combining ability for mean fruit weight in 
tomato( .), diallel cross. Comptes Rendus de I'Academic Agricole 
Georgi Dimitrov. 8 (4), , 23-25. 

35- Mohanty, B.K., (2003). Correlation and path coefficient studies in tomato. Indian J. 
Agric. Res., 37 (1): 68 - 71. 

36- Nadeem, K.; Munawar, M.; Chishti, S. Ahmad S., (2013). Genetic Architecture and 
Association of Fruit Yield and Quality Traits in Tomato ( )  
Universal Journal of Agricultural Research 1(4): 155-159. 

37- Sativa, T. and Singh, J.P.  (2018 . Heterosis in Tomato for Growth and Yield 
Traits.International Journal of vegetable scince, volume 24, 169-179. 

38- Shalaby, T.A., (201 )  Line x tester analysis for combining ability and heterosis in 
tomato under late summer season conditions. J. Plant Prod. Mansoura Univ., (3): 
2857-2865. 

39- Sinha,S.K.; Khanna, R., (1975)  Physiological, biochemical and genetic basis of 
heterosis, Advances in Agronomy.(27): 123-174. 

40- Shalini,M., (2009). Studies on heterosis and combining ability in tomato (
).doctoral thesis. Department of  horticulture college of agriculture. 

Dharwad university of agricultural sciences, Darwad, 580 005. 

41- Shankar, A.; Reddy, R.; Sujatha, M.; Pratap,M.( 2013). Combining ability analysis to 
identify superior F1 hybrids for yield and quality improvement in Tomato (

). Agrotechnology 2 : 114. doi:10.4172/2168-9881.1000114  

42- Singh AK. and Asati B.S., (2011). Combining ability and heterosis studies in tomato 
under bacterial wilt condition. Bangladesh Journal of Agricultural Research 36.(2): 
313-318. 

43- Smith, H.H.,( 1952). Fixing transgressive vigor in Nicotiana rustica. Heterosis, Iowa 
State college Press. Ames, Iowa, USA, 74-161 P. 



2120- No.214 vol.  University Journal of Hama

 
 

44- Solieman,T.H.I., EL-Gabry,M.A.H., Abido,A.I., (2013), Heterosis, potence ratio and 
correlation of some important characters in tomato (Solanum lycopersicum L.).  
Scientia Horticulturae, 150.25  30. 

45- Soresa.D.N.; Nayagam,G.; Netsanet B.; Jaleta, Z., (2020). Heterosis in Tomato 
( ) for Yield and Yield Component Traits. 21(9): 141-152.  

46- Suresh K. S.; Anand K. S.; Singh, B.K.;  Kalyan B.; Pal A.K. and Ashutosh K., 
2020 .  Heterosis Studies for Growth and Yield Traits in  Tomato (

)  Int.J.Curr.Microbiol.App.Sci, 9(10): 2732-2738. 

47- Yadav, S. K.; Singh,B. K.; Baranwal,D. K.; Solankey,S.S., (2013). Genetic study of 
heterosis for yield and quality components in tomato (  .). 
African Journal of Agricultural. Vol. 8 (44):, pp: 5585-5591.  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   


