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Table 1. Soil characteristics of the research farm
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Table 2. Some features of used pedigree genotypes in the study
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Table 3. Average of minimum and maximum temperature of months (sowing to harvesting) in Shavoor Agricultural

Research Station for two years (2014 and 2015)
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Table 4. Stepwise regression analysis of grain yield and morpho-physiological characteristics after 25 days from planting
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Table 5. Stepwise regression analysis of grain yield and morpho-physiological characteristics after 50 days from planting
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Table 6. Stepwise regression analysis of grain yield and morpho-physiological characteristics after 75 days from
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Table 8. Stepwise regression analysis of grain yield and morpho-physiological characteristics after 125 days

from planting

Jde Partial R’ Model R’
Y=-0YY/A¥+¥VV/YFCGR -I¥0 -I¥0
Y=\¥2/5A+¥0F/AA CGR-\VOY/V¥NAR SO+ Y < /fA
Y=9-AAA+¥AY/YACGR-YY+/YY NAR-YAY$Y/OYSLA JSO++ [ Y+ /oY [
Y=\YYE/F5+¥0V/VF CGR-YAR/\Y NAR-£YY ¥/« - SLA-Y\5/-¥L/S DA ST C YRS ERY R ¢ -fay
Y=0V+/5Y+YV0/5Y CGR-0¥/¥0 NAR-YYAY/AY SLA-AYY/YA L/S+0/A0LW DA RYRA RS VR SRV R <[00

bl oo dBlo SUiS jg 4 S KB (55 Cond 9 S org g (Il g Cas g (Jgaie My Gy iy 4 (LW 4 L/S SLA NAR (CGR

Al > Slas doli8l @l L9, )0 (5l e 5 Cuto dlayl
a4 &S Lngy lipl 0 edgcuw; iy olEl Ll
4 e 2o JEl Bl AlgS oo i e & )90
ol Slao G Gl g Wed a5 Shes 5y 38
Iy S o aild 2)Slos iol38l 4y e uiane O yguody &S
Ol orzmen by adlae ol wls Jle ) olyi
Slio 59y @lpa sy (3)5 1S yete b €8 donis
Gy olil o5gr Ldgr Fhe ally 3, Sles 3 &5 HeSe
Jyae (ol 43y £9y8 Jolye 3 (COR) Jpae 13,
b olgee coplplo ol cuns 5 Slos (oSl ili8l &
P Spliwl Jaaxe lgsa wp dlb 3,Slee i3l
3 390 dlge (Bpan loily (Al (icren g oS o
J9.a.>u O‘9’"° 4 &b O399 Sl OO Yb S oS

5 lgel olS ol (oolasdl

boas ol ol Sgw)S) lagyp §l Jol> @l

PR Sy dpe 4 (b S35 g A8y Gl
8l p 1y 08 sy Wles o (g yidn doyd b Clas
oy Sy 3y S ) 5 8 syt 225 Jlc)
s 3 Shae by e dady Sy o Sl 5 e
OB g sepe g S GRIEL ey ) il
dge g jwgd Gl s 4 pgd 5 535l (Byae plo
P8 iali g sy 18 Gl sl ol I 80 sy
4 e milenf g pee Oopod i Coly
oMdalal b udy lawlgl o b e dib 2Sles i)l
38ee L 1) cuto dbaly cp il JpSl (g (o) i
S ol (ougy C8b g 45 (g 5l Gl Joe 4l
2 g bl (b Gl 4 perie Al caled
ol a8y Sbb g Sl ale o sl 0,8 dlge Jlasl

@Yl 2o b ol 4 & g Jpame A3) Gy o

&l
Akbari, G.h., R.A. Salehi Zarkhuni, M. Yvsfy-Rad, M. Nasiri, C. Motaghi and W.A. Ltfy-Fr. 2007.

rowth characteristics of fine

L.

Evaluation of some morphological characteristics affecting the performance and yield components of rice
genotypes. Journal of Agricultural Sciences, 3(2): 137-130 (In Persian).

2. Arfani, A. and M. Nasiri. 2001. Evaluation of some morphological and physiological characteristics
affecting rice yield. Publications Rice Research Institute-Department of Mazandaran, 43 pp (In Persian).

3. Baradaran, R., E. Majidi, F. Darvish and M. Azizi. 2007. Study of Correlation Relationships and Path
Coefficient Analysis Between Yield and Yield Components in Rapeseed (Brassica napus L.). Journal of
Agricultural Sciences, 12(4): 811-818 (In Persian).

4. Dawari, N.H. and O.P. Luthra. 1991. Character association studies under high and low environments in
wheat (Triticum aestivum L.). Indian. Journal of Agricalture Research, 25: 68-72.

5. Durand, M., B. Porcheron, N. Hennion, L. Maurousset, R. Lemoine and N. pourtau. 2016. Water Deficit Enhances C
Export to the Roots in Arabidopsis thaliana Plants with Contribution of Sucrose Transporters in Both Shoot and
Roots. Plant Physiology, 170(1): 1460-1479.

6. Dutta, R.K., M.A. Baset Mia and S. Khanam. 2002. Plant architecture and
grain and aromatic rices and their relation with grain yield. Bangladesh Crop Physiology, 32: 95-102.

7. gglj),OD.B. 1998. Alternation in plant growth and dry matter distribution in soybean. Agronomy Journal. 80:

8. Farhodi, R., M. Kuchk-Pur and A.R. Safahani Langroodi. 2007. Evaluation of salt tolerance mechanisms in
three varieties. Proceedings of the First Symposium on canola and canola oil. Islamic Azad University
Branch, 300 pp (In Persian).

9. Farshadfar, E., G. Galiba, B. Kozsegi and J. Sutka. 1993. Some aspects of the genetic analysis of drought
tolerance in wheat. Cereal Research Communications, 21: 323-330.

10. Gent, M.P.N. 1995. Canopy light, gas exchenge and biomass in reduced height of winter wheat isolines of
winter wheat crop. Crop Science, 38: 36-42.

11. Gravois, K.A. and R.S. Helms. 1992. Path analysis of rice yield and yield components as affected by
seedling growth rate. Agronomy Journal, 84: 1-4.

12. Hashemi Dezfooli, A., A. Kochaci and M. Bnaean. 1995. Increased crop yield. Publications University of
Mashhad, 243 p (In Persian).

13. Hashemi, Z.A., A.A. Gol-Prvr and M. Rasoli. 2008. Analysis of correlation, regression and causality
performance and yield components of rapeseed (Brassica napus L.). The new findings agriculture, 2(4):

” 419-412 (In Persian).

Horie, T., H. Yoshida, T. Shiraiwa, H. Nakagawa, E. Kuroda, T. sasaki, M. Hagiwara, T. Kobata, M.
Ohnishi and K. Kobayashi. 2003. Analysis of benotype by environment interaction in yield formation
processes of rice grown under a wide environmental range in Asia. 10. Asia Rice Network (ARICENET)
research and preliminary results. Japanise Journal of Crop Science, 72(2): 88-89 (In Japanese).



V¥ Ol il s g o lulyd 3wy Gilies olye )3 @ (Seiglsnsed o padls s S, Ll aslllas

15. Horton, P. 2000. Prospects for crop improvement trought the genetic manipulation of photosynthesis
morphological and biochemical aspect of light capture. Journal of experimental Botany, 51: 475-485.

16. Kobata, T., M. Sugware and S. Tcx Akata. 2000. Shading during the early grain filling period not affect
potential grain dry matter increase in rice. Agronomy Journal, 92: 411-417.

17. gochac)i, A. and M. Bnaean. 1994. Physiology crop yield. Publications University of Mashhad, 380 pp (In

ersian).

18. Khajepour, M.R. 2008. Principals and Essentials of crop production. Jihad-University Press. Isfahan
University of Technology, 388 le (In Persian). )

19. Khodabande, N. 1998. Cereals. Tehran University Press. 537 pp (In Persian). ) )

20. Iféjghl,gga.s. 1993. Breeding rice for sustainable agriculture system. Crop Science Society of America, 1:
21. Limouchi, K., S.A. Siadat, A. Gilani. 2013. Sowing dates effect on yield and growth indexes of rice
cultivars in northern Khozestan. Iranian society of Agronomy and plant breeding sciences, 6(2): 167-184.
22. Mahdavi, F. 2004. Study physiological and morphological indices of growth in new and old varieties of

rice. Mazandaran University master's thesis, 131 p (In Persian).

23. Mahdavi, F., M.A. Ishmael, A. Falah and H. Pirdashti. 2005. The study morphological, physiological
indices, yield and yield components in Landrace and Improved Rice (Oryza sativa L.). Iranian Journal of
Crop Sciences, 7(43/: 297-280 (In Persian).

24. Matsou, T., K. Kumazawa, R. Ishii, K. Ishihara, and H. Hirata. 1995. Science of the rice plant. Food and
Agriculture Policy Research Center of Japan, Volume2: Physiology. o )

25. Mohammadi, S., M. Nahavi and A. Mohadasi. 2015. Effects of intermittent irrigation at different growth
stages on yield and yield components of rice cultivars. Journal of Research and Development (Agriculture),
2(107): 114-108 (In Persian).

26. Mohammadnia, S., A. Asghari, O. Sofalian, H, Mohammaddoust-Chamanabad, R. Karimizadeh, and A.
Shokouhian. 2017. Evaluation of Durum Wheat Lines using Drought Stress Indices. Journal of Crop
Breeding, 8(20): 11-23 (In Persian).

27. Mohd-Zain, N.A. and M. Razi-Ismail. 2016. Effects of potassium rates and types on girowth, leaf gas exchange
ar%g‘t()lgcggrgl(c):al changes in rice (Oryza sativa) planted under cyclic water stress. Agricultural Water Management,
164(1): 83-90.

28. Mosavy, S.A., M.R. Khaledian, A. Ashrafzadeh and P. Shahinrokhsar. 2016. Effects of limited irrigation on
yield and water productivity increasing of three soybean genotypes in Rasht region. Journal of water
research agriculture, 29(4): 433-446.

29. Murchie, E. H., Y. Z. Chen, S. Hubbart, S. Pen? and P. Horton. 1999. Interactions between Senescence and
Leaf Orientation Determine in Situ Patterns of Photosynthesis and Photoinhibition in Field-Grown Rice.
Plant Physiology, 119: 553-563.

30. Murchi, E., Y. Jian chang, H. Stella, H. Peter and P. Shaobing. 2002. Are there associations between grain filling rate
and photosynthesis in the flag leaves of field grown rice? Journal of Experimental Botany, 53(378): 2217-2224.

31. Nasiri. M., M. Bahrami and S. Hosseini. 2002. The introduction of new rice varieties with desirable
qualities. Publishing your research institution rice, 22 pp (In Persian).

32. Nourbkhshyan, J. and A. Rezai. 1998. curve and growth rate of rice in the region lordagan. Congress Crop
Iran, Karag'], Seed and Plant Improvement Institute, September 11-13. pp. 621-620§In Persian?.

33. Nourbkhshyan, J. and A. Rezai. 2008. Correlation between quantitative traits of grain yield rice through

ath analysis. Iranian Journal of Crop Sciences, 4(1): 25-35 (In Persian). )

34. Peng, S. and D. Senadhira. 2003. Genetic enhancement of rice yields. Crop Science, 45: 1238-1246.

35. Pirdashti, H. 1998. Evaluation of the recently opened, re-planting on the transfer of nitrogen and growth
indices, yield rice varieties. Agriculture Master's thesis. Tarbiat Modares University. Agriculture is
composed of eight, 158 p (In Persian). ) ) ) o

36. Rahimian, H., A. Kochaci and A. Zand. 1998. Evolution and adaptation and crop yield. Publishing
publishing agricultural education, 241 p.

37. Sahara T., T. Takahashi, T. Kayaba and S. Tsunada. 1992. A new strategy for increasing plant productivy
in rice. International Rice Common News, 41:1-4.

38. Saleh, J., N. Alh-Njfy, S.H. Avestan. 2015. Effect of silicon on growth, chemical composition and
properties Fyzvlvzhyky some rice in saline conditions. Journal of Science and Technology of Agriculture
and Natural Resources, 19(72): 240-229 (In Persian).

39. Sheikh, F. A., A.G. Rather and S.A. Wani. 1999. Genetic variability and inter-relationship in Toria
(Brassica campestris L. var. Toria). Advances in Plant Sciences, 12(1): 139-143.

40. Tan, X., D. Shao, H. Liu, F. Yang, C. Xiao and H. Yang. 2013. Effects of alternate wetting and drying
irrigation on percolation and nitrogen Ieachin% in paddy fields. Paddy Water Environ, 11: 1-15.

41. Tavoosi, M., A. Naderi and G.H.A. Ltfly-Ynh. 2015. Evaluation of wheat genotypes reaction to cold stress
?tlge]ag;ng stage using physiological indices, yield and yield components. Field Crop Science Iran, 46(1):

42. Wells, R., J.V. Borton and T.C. Kilen. 1993. Soybean growth and interception response to differing leaf
and stem morphologg. Crop Science, 33: 520-524.

43. Yadava, M.S. and O.P. Singh. 1988. Effect of plant growth characters on yield of indian rice cultivars.
Indian Journal of Botany, 11: 74-83.

44. Yamauchia, M. 1994. Physiological bases of height yield potential in F1 rice hybrids. Hybrid Rice
Technology. 3rd ed., International Rice Research Institute Press, 324 pp.

45.Yang, J., S. Peng, Z. Zhang, Z. Wang, R.M. Visperas and Q. Zhu. 2002. Grain and dry matter yields and
partitioning of assimilates in Japonica/Indica hybrid rice. Crop Science, 42: 766-772.

46. Yap, T.C. and B.L. Harvey. 1972. Inheritance of yield components and morpho-physiological traits in
barley (Hordeum vulgare L.). Crop Science, 12: 283-286.

47. Zali, H., T. Hasanloo, O. Sofalian, A. Asghari and M. Zeinalabedini. 2017. Appropriate Strategies for
Selection of Drought Tolerant Genotypes in Canola. Journal of Crop Breeding, 8(20): 77-90.



Journal of Crop Breeding Vol. 10, NO 26, SUMMEY 2018 .........uuuiiiiieet et ettt e et e et e et e e aie e e e e e een e e e eeane 103
Study of Regression Analysis of Rice Physiological Indicesin Different Growth
Stages under Khuzestan Condition

Kaveh Limouchi®, Mehrdad Yarnia? Ataollah Siyadats, Varahram Rashidi* and
Abdolali Guilani

1 and 4- Ph.D. Student and Assistant Professor, Department of Agronomy, Faculty of Agriculture, Tabriz Branch,
Islamic Azad University
2- Professor, Department of Agronomy, Faculty of Agriculture, Tabriz Branch, Islamic Azad University
(Corresponding author: yarnia@iaut.ac.ir)
3- Professor, University of Agricultural and Natural Resources of Ramin, Ahwaz.
5- Assistant Professor of Seed and Plant Improvement Research Department, Khozestan Agricultural and Natural
Resources Research Center, AREEO, Ahvaz.
Received: February 14, 2017 Accepted: August 13, 2017

Abstract

This study aimed to investigate the relationship between morphophysiological and
phenology traits with grain yield to determine the best indices of direct and indirect selection in
the field of genetic improvement of aerobic rice grain yield in Khuzestan province with 12
aerobic rice genotypes. The traits such as include the grain yield as the dependent variable and
total dry matter, panicle weight, stem weight, LAI, CGR, NAR, LAR, SLA, ALW, LWR, L/S,
SWR, PWR, LAD and BMD as independent variables, which were anayzed by stepwise
regression at different growth stages to determine their effect on grain yield. The results showed
that on 25 days after planting traits of L/S, SLA, LAI and leaf weight, on 50 days after planting
traits of NAR, L/S, SWR, stem wei Pht and BMD, on 75 days afterspl anting traits of NAR, SLA,
stem and LAR, on 100 days after planting traits of CGR, stem, L/S, LAR and PWR and on 125
days after planting traits of CGR, NAR, SLA, L/S and leaf affected the grain yield. In order
from the beginning to the end of the ﬁrowth, traits of L/S, NAR, panicle weight, CGR and CGR
had caused the greatest changes in the grain yield. According to the critical period of growth,
CGR was the most effective trait on the grain yield because of alocation of more assimilatesin
the reproductive growth instead of vegetative growth during grain filling period, thus it can be
an important objective in the breeding researches.
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