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ª//Ì¬ve »Z//�¶ ���º//«��l¿�//]�Ê»Â//])�,ÊÀ//�u

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

b.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
1-

08
 ]

 

                             3 / 16

http://jcb.sanru.ac.ir/article-1-116-en.html


  
IRFAON-215

     
SAS

Dial 98

WrVr

 

df

mg.kg-1

 

mg.kg-1

 

mg.kg-1

11

          

**

 

**

 

**

 

**

 

*

         

***

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

b.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
1-

08
 ]

 

                             4 / 16

http://jcb.sanru.ac.ir/article-1-116-en.html


 

Wr

Vr

IRFAON215

IRFAON215

ab

b3

DH1

H2

WrVr

 

b ± sbH0: =0, t valueH0: =1, t value

±
ns

 

**

 

±
**

 

ns

 

mg.kg-1±

 

*

 

ns

 

mg.kg-1±

 

**

 

ns

 

mg.kg-1±

 

**

 

ns

 

***ns

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

b.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
1-

08
 ]

 

                             5 / 16

http://jcb.sanru.ac.ir/article-1-116-en.html


     
mg.kg-1

 
mg.kg-1

 
mg.kg-1

      
×

           

×

     

×

          

×

      

×

     

×

            

×

      

×

     

×

      

×

            

×

     

×

      

×

     

×

     

×

          

×IR

     

×IR

     

×IR

     

×IR 

     

×IR

     

×IR

     

IRFAON-215

      

LSD5%

     

LSD1%

     

LSD5%LSD1%

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

b.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
1-

08
 ]

 

                             6 / 16

http://jcb.sanru.ac.ir/article-1-116-en.html


    
mg.kg-1mg.kg-1mg.kg-1

      
a

  
** **

 
**

 
**

 
b

  
** **

 
**

 
**

 

b1

   

**

   

b2

  

**

 

**

 

**

 

b3

 

** **

 

**

 

**

       

***

 

mg.kg-1mg.kg-1mg.kg-1

 

D±

 

±±±

H1±

 

±±±

H2±

 

±±±

F±

 

±±±
0.5

DH1±

 

±±±

kd/(kd+kr)±

 

±±±

h±±±±

      

H2/4H1

 

0.5DH1

F

H2/4H1

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

b.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
1-

08
 ]

 

                             7 / 16

http://jcb.sanru.ac.ir/article-1-116-en.html


  
WrVr

Wr

IRFAON-215

IRFAON-215

 

mg.kg-1

 

mg.kg-1

 

mg.kg-1

              

IRFAON-215 

   

WrVr

IRFAON-215

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

b.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
1-

08
 ]

 

                             8 / 16

http://jcb.sanru.ac.ir/article-1-116-en.html


 
WrVr

IRFAON215

ab

b1

b2

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

b.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
1-

08
 ]

 

                             9 / 16

http://jcb.sanru.ac.ir/article-1-116-en.html


  
b3

b2

b3

 

D

H1

H2

0.5DH1

F

kd/(kd+kr)

Wr

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
b.

sa
nr

u.
ac

.ir
 o

n 
20

25
-1

1-
08

 ]
 

                            10 / 16

http://jcb.sanru.ac.ir/article-1-116-en.html


 

WrVr

IRFAON-215

a

b

b2

b3

DH1H2

F

Wr

IRFAON-215

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

b.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
1-

08
 ]

 

                            11 / 16

http://jcb.sanru.ac.ir/article-1-116-en.html


  

WrVr

IRFAON-215

ab

b2b3

F

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

b.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
1-

08
 ]

 

                            12 / 16

http://jcb.sanru.ac.ir/article-1-116-en.html


 

WrVr

IRFAON-215

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

b.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
1-

08
 ]

 

                            13 / 16

http://jcb.sanru.ac.ir/article-1-116-en.html


  
1. Anandan, A., G. Rajiv, R. Eswaran and M. Prakash. 2011. Genotypic variation and 

relationships between quality traits and trace elements in traditional and improved rice 
(Oryza sativa L.) Genotypes. Journal of Food Science, 76(4): 122-130. 

2. Bao, J.S., M. Sun, L.H. Zhu and H. Corke. 2004. Analysis of quantitative trait loci for 
some starch properties of rice (Oryza sativa L.): thermal properties, gel texture and 
swelling volume. Journal of Cereal Science

 

39: 379-385. 
3. Chen, J.C. and J. Zhu. 1999. Genetic effects and genotype× environment interactions for 

cooking quality traits in Indica-Japonica crosses of rice (Oryza sativa L.). Euphytica, 
109: 9-15. 

4. Graham, R.D., D. Senadhira, S. Beebe, C. Iglesias and I. Monasterio. 1999. Breeding for 
micronutrient density in edible portions of staple food crops: conventional approaches. 
Field Crops Research. 60: 57-80. 

5. Gregorio, G.B. 2002. Progress in breeding for trace minerals in staple crops. Journal of 
Nutrient. 132: 500-502. 

6. Gregorio, G.B. and T. Htut. 2002. Micronutrient-dense rice: developing breeding tools at 
IRRI. Rice science: innovations and impact for livelihood. Proceedings of the 
International Rice Research Conference, Beijing, China, 16-19 September 2002, pp: 
371-378. 

7. Gregorio, G.B., D. Senadhira, T. Htut and R.D. Graham. 2000. Breeding for trace 
mineral density in rice. Food Nutrient Bulletin. 21: 382-386. 

8. Griffing, B. 1956a. A generalized treatment of the use of diallel crosses in quantitative 
inheritance. Heredity. 10: 31- 50. 

9. Griffing, B. 1956b. Concepts of general and specific combining ability in relation to 
diallel crossing system. Australian Journal of Biological Science. 9: 436-493. 

10. Hayman, B.I. 1954a. The analysis of variance of diallel tables. Biometrics. 10: 235-244. 
11. Hayman, B.I. 1954b. The theory and analysis of diallel crosses. Genetics. 39: 789-809. 
12. He, P., S.G. Li, Q. Qian, Q.Y. Ma, J.Z. Li, W.M. Wang, Y. Chen and L.H. Zhu. 1999. 

Genetic analysis of rice grain quality. Theoretical and Applied Genetics, 98: 502-508. 
13. Huang, W.K. 1995. Food analysis methods. China Light Industry Press. Beijing, pp: 8-

25.  
14. Jiang S.L., J.G. Wu, Y. Feng, X.E. Yang and C.H. Shi. 2007. Correlation analysis of 

mineral element contents and quality traits in milled rice (Oryza stavia L.). Jurnal of 
Agricultural Food Chemistry, 55: 9608-9613. 

15. Jiang, S.L., J.G. Wu, N.B. Thang, Y. Feng, X.E. Yang and C.H. Shi. 2008. Genotypic 
variation of mineral elements contents in rice (Oryza sativa L.). European Food 
Research Technology. 228: 115-122.  

16. Kiani, Sh., S.K. Kazemi Tabar, Gh. Ranjbar, N. Babaeeian Jelodar, M. Norouzi. 2009a. 
Genetic analysis of gelatinization temperature and amylose contents in rice (Oryza 
sativa L.). Seed and Plant Journal. 25-1: 231-243. (Persian with English abstract). 

17. Kiani, Sh., N. Babaeeian Jelodar, G.A. Ranjbar, S.K. Kazemi Tabar and M. Norouzi. 
2009b. Study of genetic parameters of endosperm related-traits in crosses of rice (Oryza 
sativa L.). Journal of Science and Technology of Agriculture and natural resources, 13 
(47): 505-518. (Persian with English abstract).   

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

b.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
1-

08
 ]

 

                            14 / 16

http://jcb.sanru.ac.ir/article-1-116-en.html


  
18. Lineback, D.R. 1986. Current concept of starch structure and its impact on properties. 

Journal of Japanese Society Starch Science. 33: 80-88. 
19. Lu K., L. Li, X. Zheng, Z. Zhang, T. Mou and Z. Hu. 2008. Quantitative trait loci 

controlling Cu, Ca, Zn, Mn and Fe content in rice grains. Journal of Genetic. 87: 305-
310. 

20. Mather, K. and J.L. Jinks. 1977. Introduction to biometrical genetics. Cornell Univ. 
Press, Ithaca, NY. pp: 73-80. 

21. Oko, A.O. and S.C. Onyekwere. 2010. Studies on the proximate chemical composition, 
and mineral element contents of five new lowland rice varieties planed in Ebonyi state. 
International Journal of Biotechnology and Biochemistry. 6: 949-955. 

22. Pooni, H.S., I. Kumar and G.S. Khush. 1993. Genetical control of amylose content in a 
diallel set of rice crosses. Heredity, 71: 603-613. 

23. Roy, D. 2000. Plant breeding analysis and exploitation of variation. Alpha Science 
International LTD. 701 pp. 

24. Sharifi, P., H. Dehghani, A. Mumeni and M. Moghaddam. 2009. Genetic and genotype 
× environment interaction effects for appearance quality of rice. Agricultural Sciences 
in China. 8(8): 891-901. 

25. Sharifi, P., H. Dehghani, A. Mumeni and M. Moghaddam. 2010. Genetic main effect 
and genotype × environment interaction for cooking quality traits in a diallel set of 
Indica rice (Oryza sativa L.) varieties. Crop and Pasture Science, 61: 475-482. 

26. Traore, K. 2005. Characterization of novel rice germplasm from West Africa and 
genetic marker association with rice cooking quality. Ph.D. thesis. Texas A&M 
University, USA. 210 pp. 

27. 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 (1954) and others. 
http://lbm.ab.a.u-tokyo.ac.jp/~ukai/dial98.html. 

28. Zeng, Y.W., S.Q. Shen, L.X. Wang, J.F. Liu, X.Y. Pu and J. Du. 2005. Relationship 
between morphological and quality traits and mineral element content. Rice Sci., 12(2): 
101-106. 

29. Zeng, Y.W., J.F. Liu, L.X. Wang, S.Q. Shen, Z.C. Li, X.K. Wang, G.S. Wen and Z.Y. 
Yang. 2003. Varietal type and mineral elements content of core collection in Yunnan 
rice. Chinese Journal of Rice Science. 17: 25-30. 

30. Zhang, M.W., B.J. Guo and Z.M. Peng. 2005. Genetic effects on grain characteristics of 
Indica black rice and their uses on indirect selections for some mineral element contents 
in grains. Genetic Research and Crop Evolution. 52: 1121-1128. 

31. Zhang, M.W., B.J. Guo and Z.M. Peng. 2004. Genetic effects on Fe, Zn, Mn and P 
contents in Indica black pericarp rice and their genetic correlations with grain 
characteristics. Euphytica 135: 315-323. 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

b.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
1-

08
 ]

 

                            15 / 16

http://lbm.ab.a.u-tokyo
http://jcb.sanru.ac.ir/article-1-116-en.html


  
Estimation of Genetic Parameters for a Number of Nutrient Quality Traits in Rice   

P. Sharifi1 and  H. Aminpanah1 

1- Assistant professor, Department of Agronomy and Plant Breeding, Islamic Azad University, Rasht Branch    

Abstract 
     Genetic components controlling a number of nutrient quality traits in rice (Oryza sativa 
L.) were studied using 7×7 half a diallel cross. This experiment were carried out for 
determination of gene action, estimation of heritability and determination the best parents. 
The contents of P, K, Fe, Zn and Mn were measured from white rice grain flour obtained 
from studied genotypes. Analysis of variance showed significant differences among 
genotypes for all traits including Potassium (K), Phosphorus (P), Ferrum (Fe), Zinc (Zn) 
and Manganese (Mn) contents. Hayman s diallel analysis doesn t carry out for P content 
due to Inadequacy of additive-dominance model. Diallel analysis revealed that both 
additive (D) and dominance components (H1 and H2) were significant for K, Fe, Zn and Mn 
contents. The average degree of dominance showed the over dominance effects for 
controlling of K, Fe, Zn and Mn contents. The ratio of H2/4H1 indicated approximately 
symmetrical distribution of the genes in K and Zn contents. Also results indicated that an 
increase of Zn and Mn contents were controlled by recessive alleles. Broad sense 
heritability estimates were high for all traits. Value of four mineral elements K, P, Fe and 
Zn contents were high in landraces including Deilmani, Hassani and Shahpasand cultivars 
and heritability of these traits were high, therefore, these genotypes can be used as parents 
in breeding programs for improving nutrient quality in rice.   

Keywords: Rice, Diallel analysis, Gene action, Nutrient quality, Mineral element 
                     content, Heritability  
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