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Figure 1. Eigen values of factor analysis for the studied traits of rice
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Tabale 2. Results of factor analysis and the amount of factor coefficients of genotype traits in each factor
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Figure 3. Dendrogram result from cluster analysis of rice lines used in the experiment based on studied traits
using Ward procedure
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Table 4. Canonical discriminant function coefficient of 14 studied traits 34 rice genotypes.

(Function coefficient) ~b .l 2

s Traits
1 2 3
(p S o S 035 Panicle dry matter (gr) -0.189 -0.018 -1.182
(0 5)S 5 Sax 035 Leave dry matter (gr) -0.161 -0.492 0.098
(p Sl S 055 Stem dry matter (gr) -0.770 0.19 1.062
Ol 53 p ) ple Total dry matter (gr/ha) -0.39 0.565 0.99
CLW Al 5o amy slaas Tiller number per plant -1.081 -0.622 1.076
Grasilo Ja 5 gl Plant height (cm) -0.461 0.054 0.293
(o ol )ad = J b Panicle Length (cm) 0.192 -0.628 -0.317
clm A1y s ad g sl Panicle number per plant -1.346 1.318 -0.817
(¢ Dz n S » Ko 035 Flag leave dry matter (gr) -0.113 0.493 0.228
A Ao )3 00 L s, Day up to 50% panicle -0.844 0.291 1.615
S s S Laxls SPAD number -0.168 0.336 0.370
clm ALy 5 g slis NO. of plant per unit area 0.231 0.231 1.019
S g o ls Leaf area index -0.170 -0.274 0.222
S g pls3 Leaf area duration 0.99 -0.579 0.123
oy e Eigen value 6.63 2.44 1.89
s bl Lo s Cumulative variance 71.02 88.9 100
S Saan Canonical correlation 0.918** 0.798** 0.679™
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O
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Figure 4. Diagram of discreminant function based on two significant canonical variables
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Figure 5. Dendrogram result from cluster analysis of rice lines used in the experiment based on studied traits using Ward method
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Table 4. Mean and Deviation of the total average for the evaluated traits in each cluster
bt o ol (Traits) liws”

Clster  SHISIS — o531 X5 X6 X7 X8 X9 X0 X X2 X3 X

K’fv ks 64 15 108 1924 576 91 214 173 02 6636 429 234 11322 139
ean
1 ol

oSS 029 119 120 422 164 595 55 172 266 042 452 -1818 1132 1620

Deviation
of mean

T\IASJ e 67 12 95 1746 446 106 20 132 013 6647 399 297 104 108
ean

, Sl
oSk 029 74 01 54l 98 35 15 -105 -1333 1120 272 38 226 971

Deviation
of mean

(Total mean) 8 u«fab 671 134 963 1846 495 0225 2029 14781 015 6393 109 28 10L70 11962

-4 Jgd> aalsl
_ Table 4. Continued
ab gt o le] (Traits) las”
Cluster Statistics X15 X16 X17 X18 X19 X20 X21 X22
ks 114.83 152 742 7.96 1332 85.83 98.58 266
Mean
T S sl
Devigtionof 1628 379 1721 2085 1637 126 2266 56.47
mean
J&'Lﬂ 89.1 091 6.37 5.26 10.19 87.1 64.41 121
Mean
2 S Sl
Devigtionof 977 4240 063 1419 <1029 019  -1658 -28.82
mean
(Total mean) 5 -, &l 98.75 158 6.33 6.13 1136 893  77.2 1.70
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X1: Number of plant per unit area; X2: Leaf area duration; X3: Leaf area index; X4: Chlorophyll index; X5: Day up to

50% panicle; X6: Flag leave dry matter; X7: Panicle number per plan; X8: Panicle length; X9: Plant height; X10: Tiller

number per plant; X11: Total dry matter; X12: Stem dry matter; X13: Leave dry matter; X14: Panicle dry matter; X15:

Total grain; X16: Total grain weight; X17: Fertility percentage; X18: Harvest index; X19: 1000 grain weight; X20: Day
to 85% maturity; X21: Degree of maturity; X22: Grain yield
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Table 5. Estimation of variance components, diversity coefficients and heritability in aerobic rice genotypes

L L o T = e
e Traits JMJ} JiJ -.j St Q‘ﬁf = L;<:;3 5
f\-“’*/;” i‘;’ ) SE SR o
PCV)  (GCV)

ad g SES 03 Panicle dry matter 0.805 068 0.851 1231 1331 15.74
Sy S 035 Leave dry matte 0.345 0325 094 4254 4383 113
Bl a0 Stem dry matte 1036 0934 0901 10 1055 1.88
R S a0 Flag Leave dry matter 0.0035 0.0029 0.967 3459 35.17 0.11
A ads Ao 300 b5y, Dayupto50% panicle 12.7 11.21 0.887 6.2 6.6 6.46
abgt Jsb Panicle length 222 154 0.696 6.11 734 211
Sy kil Plant height 4172 3471 0.831 57 631 11.04
030k dey 1S Tiller number per plan 645 54.07 0.84 1491 16.22 13.89
S g o le Leaf area index 054 052 096 2647 2703 145
S s pls Leaf area duration 33813 33038 094 1498 1508 35.60
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S ki s Slas Grain yield 082 038 046 2111 2555 085

5 #h5 e Sleo st POl (sl a0l et
2503 plBl o s 53 il 5 el slain Y 4 e e
s ol slaayls Lite w355 0 S1 5 MA12 46
Ly ol ool Solsia o Slis oyl g5 s il
Sl 0l £33 Comsp &S ol Dlio 5 U das
3550 Slio o8 55 bl led (18wl s 5 58 e
orl s e Ol &S s (S8 bl Sl rae 2L
s LA S 1R e felse S0 o iy Sl
Sy bl dls 5 Sas g pdisilyy el 4
- s YL ajilwbdhp.;y)m&mmaubal syl gl
25 oS s ol Sl AL ardls gsllas A1

Y

o b andlee 350 laci 55 Ol s (S55 glasls
Olpe iy 035 Y sl 5,505 s Olpens 015
& pend B ks 50 sla p iy gl 5 S
Sl S B) 2ose 0o kB 5 e s ) ple

S o Glo G aoms Ll 0 5 o
lten oa Sl Jie Slgy Jelge dalele 4w )
Jolse 8l Cou oS 1) e Sl Ol e ol
35kt 0% 5 At 3 g Olagan jsbar | sl )3 il
Slodal Cowsay s ol yodls 330 ol 3 Shes
mad ot 5Ll Ol geas | Calises CB)l Olg o sk ol
5 pY Sl BN bl by 55 bl e gla


http://dx.doi.org/10.52547/pgr.8.2.8 
https://dorl.net/dor/20.1001.1.23831367.1400.8.2.7.3
https://pgr.lu.ac.ir/article-1-235-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-01-11]

[ DOR: 20.1001.1.23831367.1400.8.2.7.3 ]

[ DOI: 10.52547/pgr.8.2.8 ]

N s 5 $51m g UL Al 5 (SE5 g S

6)‘}&\:.“ 6Lﬁ44‘3 Sl 4dﬂ- J}-\_} DL M)P- J‘Js}.’; ol Bredl 43};

Sls e w5 (535S 35 gl (Dlidos S 0 i b oo Wb g licily (S, 4203 5
s ol ys eslanal 3550 (S5 slse 03500 v.alj_e <l oliw A Slio b opl by axals YL S
Byh e S8y S il e g S sl B85 ol gl

References

Abouzari-Gazafrodi, A., Honarnegad, R. and Fotokian, M.H. (2008). The investigation of genetic
diversity with morphological data in rice varieties (Oryza sativa L.). Pajouhesh and Sazandegi, 78:
110-117 (In Persian).

Agahi, K., Fotokiyan, M.H. and Yunesi, Z.A. (2010). Study of heritability diversity correlation of
important agronomict traits in some rice cultivars. lranian Journal Biology, 25(1): 97-110 (In
Persian).

Ahmadi, K., Ebadzadeh, H.R., Hatami, F., Abdshah, H. and Kazemian, A. (2019). Agricultural
Statistics of 2017-18 Growing Year. Volume One: Crop Products. Ministry of Jihad Agriculture,
Deputy of Planning and Economy, Information and Communication Technology Center, Tehran, IR
(In Persian).

Chakravorty, A., Ghosh P.D. and Sahu, P.K. (2013). Multivariate analysis of phenotypic diversity
of landraces of rice of west bengal. American Journal of Experimental Agriculture, 3(1): 110-123.

FAO. (2016). Food and Agriculture Organization of the United Nations, http://www.fao.org/
fsnforum/cfs-hlpe/nutrition-and-food-systems. Accessed 10 January 2014.

Goli, A., Jorjani, I., Sabouri, H. and Fallahi, H.A. (2016). Assessment of genetic diversity of
facultative wheat genotypes belong to north of Iran using ISSR markers. Journal of Crop
Breeding, 8(20): 165-174 (In Persian).

Jahani, M., Nematzadeh, G.H.A. and Mohammadi Nejhad, G.H. (2016). Assessment of genetic
diversity through morphologic characteristics in different rice genotypes. Electronic Journal of
Crop Production, 9(1): 181-198.

Jaynes, D.B., Kaspar, T.C., Colvin, T.S. and James, D.E. (2003). Cluster analysis of spatiotemporal
corn yield patterns in an lowa field. Agronomy Jornal, 95(3): 547-586.

Majidimehr, A., Amiri-Fahliani, R. and Masoumiasl, A. (2014). Study of biochemical and chemical
traits of different rice genotypes under salinity stress. Cereal Research, 4(1): 45-58 (In Persian).
Mazhari, M. (2004). Investigation of genetic diversity of different rice cultivars based on

morphological characteristics. M.Sc. Thesis, Gilan University, Gilan, Iran (In Persian).

Moumeni, A. (2014). Study on possibility of changing rice cultivation system from irrigation to
aerobic condition in Mazandaran province. Electronic Journal of Crop Production (EJCP), 6:
215-228 (In Persian).

Nandakumr, N., Singh, A., Sharma, K., Mohapara, R.K., Prabhu, T.K.V. and Zaman, F.U.
(2004). Molecular fingerprinting of hybrids and assessment of genetic purity of hybrid seeds in
rice using microsatellite markers. Euphytica, (136): 257-264.

Ogunniyan, D.J. and Olakajo, S.A. (2014). Genetic Variation, heritability, genetic advance and
agronomic character association of yellow elite inbred lines of maize (zea mays L.) Nigerian Journal
of Genetics, 28: 24-28.

Rahimi, M., Rabiei, B., Ramezani, M. and Movafegh, S. (2010). Evaluation of agronomic traits and
determine the variables to improve rice yield. Iranian Journal of Field Crops Research, 8(1): 11-
119 (In Persian).

Razi, S.M., Shirzadian-Khorramabad, R., Sabouri, H., Rabiei, B. and Moghadam, H.H. (2019).
Genetic diversity of iranian rice recombinant inbred lines at the reproductive stage in normal and
salinity conditions. Plant Genetic Researches, 6(1): 69-86 (In Persian).

Rencher, A.C. (1992). Interpretation of canonical discriminant functions, canonical variates, and
principal components. American Statistic, 46: 217-225.

AR


http://www.fao.org/%20fsnforum/cfs-hlpe/nutrition-and-food-systems
http://www.fao.org/%20fsnforum/cfs-hlpe/nutrition-and-food-systems
http://dx.doi.org/10.52547/pgr.8.2.8 
https://dorl.net/dor/20.1001.1.23831367.1400.8.2.7.3
https://pgr.lu.ac.ir/article-1-235-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-01-11]

[ DOR: 20.1001.1.23831367.1400.8.2.7.3 ]

[ DOI: 10.52547/pgr.8.2.8 ]

Verr /Y oyled /A A/ alE S5 sla tags

Sharifi, P. and Aminpanah, H. (2016). Evaluation of genotype x environment interactions, stability
and a number of genetic parameters in rice genotypes. Plant Genetic Researches, 3(2): 25-42 (In
Persian).

Sharifi, P., Aminpanah, H., Erfani, R., Mohaddesi, A. and Abbasian, A. (2017). Evaluation of
genotypexenvironment interaction in rice based on AMMI model in Iran. Rice Science, 24(3): 173-
180 (In Persian).

Templeton, D. and Bayot, R. (2011). Aerobic Rice - Responding to Water Scarcity: an Impact
Assessment of the ,Developing a System of Temperate and Tropical Aerobic Rice (STAR) In Asia,
Project. CGIAR Challenge Program on Water And Food. 127 Sunil Mawatha, Pelawatta,
Battaramulla, LK.

Vaylay, R. and Santen, E. (2002). Application of canonical discriminant analysis for the assessment

of genetic variation in tall fescue. Crop Science, 42: 534-539.

Wang, S. and Lu, Z. (2006). Genetic diversity among parents of lines of Indica hybridrice (Oryza
sativa L.) in China based on coefficient of parentage. Plant Breeding, 125: 606-612.

Yazdani, M., Kochak, M. and Bagheri, H. (2014). Segregating rice genotypes by cluster analysis
procedure at different salt stress condition. Advances in Environmental Biology, 8(10): 383-387 (In
Persian).

Yeater, K.M., Bollero, G.A., Bullock, D.G., Rayburn, A.L. and Rodriguez-Zas, S. (2004).
Assessment of genetic variation in hairy vetch using canonical discriminant analysis. Crop
Science, 44: 185-189.

Zuo, J.R. and Li, J.Y. (2014). Molecular dissection of complex agronomic traits of rice: A team effort
by Chinese scientists in recent years. National Science Review, 1(2): 253-276.


http://dx.doi.org/10.52547/pgr.8.2.8 
https://dorl.net/dor/20.1001.1.23831367.1400.8.2.7.3
https://pgr.lu.ac.ir/article-1-235-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-01-11]

[ DOR: 20.1001.1.23831367.1400.8.2.7.3 ]

[ DOI: 10.52547/pgr.8.2.8 ]

Plant Genetic Researches, Vol. 8, No. 2

Investigation of Genetic Diversity and Classification of Aerobic and Local Rice
Genotypes in Khuzestan Province

Ahmad Kaab Omeir!, Payam Pour Mohammadi?**, Abdolali Gilani®, Khalil Alami-Saeid*
and Mohammad Farkhari?

1- Former M.Sc. Student, Department of Plant Production and Genetics, Agricultural Sciences
and Natural Resources University of Khuzestan, Mollasani, Iran

2- Assistant Professor, Department of Plant Production and Genetics, Agricultural Sciences
and Natural Resources University of Khuzestan, Mollasani, Iran

3- Assistant Professor, Department of Seed and Plant Improvement Research, Khuzestan
Agricultural and Natural Resources Research Center, AREEO, Ahvaz, Iran

4- Associate Professor, Department of Plant Production and Genetics, Agricultural Sciences
and Natural Resources University of Khuzestan, Mollasani, Iran

(Received: October 2, 2021 - Accepted: February 19, 2022)

Abstract

Various strategies have been developed to reduce water consumption in rice cultivation, including rice
cultivation in water-saturated soil, drying and wetting of the soil (periodic irrigation), and aerobic rice
cultivation. In this study, in order to identify and grouping rice cultivars suitable for aerobic cultivation,
34 cultivars of native and improved rice cultivars were selected and evaluated. Factor analysis based on
principal components analysis based on all traits showed that 6 factors were extracted with special values
of more than one. These 6 factors, after the Varimax rotation, justify the 6 main and independent factors,
justifying 78.08% of the total variation. In the first harvest, cluster analysis using WARD method,
cultivars were grouped into 4 groups, which cluster 3 being the largest cluster. Discriminant analysis of
first harvest, showed that all cultivars were grouped correctly. In canonical discriminant the first two
canonical functions with eigenvalues greater than one explained a total of 88.9% of the variance. In
cluster analysis based on the average of the data obtained from Raton product, genotypes were divided
into two different groups. The genotypes of the first group were higher than the genotypes of the second
group in terms of yield and yield components and were introduced as superior genotypes. Heritability
with genetic improvement for leaf area duration, number of seedling (grown plants), number of spikes
per unit area, number of full seeds and degree of maturity showed that these traits can be transferred to
hybrid offspring and selections based on these traits are effective.

Keywords: Aerobic rice, Genetic diversity, Cluster analysis, Discriminant analysis, Heritability, Genetic progression
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