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Evaluation of genetic diversity in some of Iranian and foreign rice
genetic resources based on morphological traits
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Table 1. The cultivars and lines used in this study.

Genotype Pedigree Origin Genotype Pedigree Origin
Binam) o , e o) ol S el S e o) RERR
' Local Var. Guilan, Iran (Sang Tarom) Local Var. Guilan, Iran
(Anbarbu) g ,cc e o) ol oS poll sole! e 0f) Il S
- Local Var. Guilan, Iran (Ahlami Tarom) Local Var. Guilan, Iran
hls ploshs ol o e o) Olnl S aibaio pllo e o) RUTER> LY
(Domsiah Darab) Local Var. Guilan, Iran ~ (Tarom Manteghe) Local Var. Guilan, Iran
o0 pl, 03,5 o 3, Sl LS o5 JESPS S NN
(Gardeh Ramhormoz) ~ Local Var. Guilan, Iran (Zireh) Local Var. Guilan, Iran
(Hashemi) adle RN Ol oS ol (s RN RUTRRUR
Local Var. Guilan, Iran (Musa Tarom) Local Var. Mazandaran, Iran
a . ] o 4 . . 3 . o ‘e
(Shahpasand) s, oL e ol u'.;.'. kS (Deilamani) s e o) RUSERUSSE
Local Var. Guilan, Iran Local Var. Mazandaran, Iran
(Domsiah) sLes e o) Olrl S Sasd s o) RUTIER>
) Local Var. Guilan, Iran (Ghashangeh) Local Var. Guilan, Iran
Domsefityo g S S s s ks
: Local Var. Guilan, Iran (Gardeh) Local Var. Guilan, Iran
(Gharib) _ 2 RN Ol NS el RN RUTRRUR
o Local Var. Guilan, Iran (Tarom Mohali) Local Var. Mazandaran, Iran
Musa ) ﬁ)Ua (swge =0 mé) Qlﬂl ‘U)Lf 6}-‘»““ P)U’ ;L’“ wé) Ql)'l‘ ‘Q‘)“Uju
(Tarom Local Var. Guilan, Tran (Tarom Amiri) Local Var. Mazandaran, Iran
Dom Zard) s, as e s olrl S Il oz e s olrl S
Local Var. Guilan, Tran (Champa Ahvaz) Local Var. Guilan, Iran
Hassan ) ol e e ) olnl S D o 3ol o, oIl kS
(Saraie Local Var. Guilan, Iran (Khazar) Improved Var. Guilan, Iran
. = Pg)) oxd Cy“‘ &5) =
(Hassani) e ed Sl S easS Ny Sl (kS
Local Var. Guilan, Iran (Kuhsar) e Guilan, Iran
Improved Var.
Champa ) Jog Lo ‘_J;u: 5 Olpl oS VS (X% C)La‘ 5 Ol oS
(Budar Local Var. Guilan, Iran (Gil 1) Improved Var. Guilan, Iran
A3l e o, ol kS o5 e o8, Il oS
(Hassan Atashgah) Local Var. Guilan, Iran (Hovaizeh) Local Var. Guilan, Iran
aisle S ol .
QL) 3 R Sl eolyassle . S .
Shahpasand ) S o) D;I)zjza:(i)ar)an o9y o7 I Sledis Olnleohssle
Mazandaran Local Var. Iran ’ (Shirudi) Deilamani/Khazar Mazandaran, Iran
G oz sty o } Sl o) Jol>
Twisted pods ) e oAl L 55 (e 5 ol S
(Hassan Saraie Local Var. Guilan, Iran (Keshvari) Resulted from Guilan, Iran
Basmati
Dom Sorkh) # . ps b o) olrl oS Jolo o ol o8, el oS
Local Var. Guilan, Iran (Danial) Improved Var. Guilan, Iran
(Salari) Yl b o) oS e o el 63 ol eks
Local Var. Guilan, Iran (Pajouhesh) Improved Var. Guilan, Iran
Sy ol o e e o, Olpl oS Jlogl> odd Mol o3, RUSIRRY (X e
(Gharib Siah Reihani)  Local Var. Guilan, Iran dolodar) Improved Var. Guilan, Iran
All) bl e e o, Sl S o0 oud 2ol 3, Sl S
(Kazemi Local Var. Guilan, Iran (Pardis) Improved Var. Guilan, Iran
Anburi) jlgal 5,50 e 3, Al oS 39, eak; o 2ol 3, RPN
(Ahvaz Local Var. Guilan, Iran (Zaianderud) Improved Var. Guilan, Iran
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Continued Table 1.

Genotype Pedigree Origin Genotype Pedigree Origin
Sl oss ol 3, RN IR4491.89-1 S1)ly v, kst s !
(Sazandegi) Improved Var. Guilan, Iran Introduced Var. IRRI
wjls ol Cy‘él ["5) ulf| ‘ij TE-TEP t5"°)‘5 WS) J““l""g ‘6}‘"
(Ghaem) Improved Var. Guilan, Iran Introduced Var. IRRI
JoLe ol Mol o3, olnl S Usen S19)ls o5 rae
(Sahel) Improved Var. Guilan, Iran Introduced Var. Egypt
S SR VYVA (Y Jol> oIl S NP-125 S1ols o5, Ot 152!
(Fajr) Resulted from IR7328 Guilan, Iran Introduced Var. IRRI
89y IRS8 obous o3 Sl LS IR30 IR1541-102-6- ket o6 5]
(Sepidrud) Domsiah/IR8 Guilan, Iran 3//IR20*4/0.nivara IRRI
5 5 IR50 055
029y) Slowls 08, Jool> _ Ol ) )
C o . olnl (S Mazandaran ) Sy pd, Ok 5 )
(B .
(Shafagh) ) Guilan, Iran Introduced Var. IRRI
Resulted from Basmati (AR50
o oas hol o8, Sl ks IR28/Kwang-Chang- eled e 2!
’ IR58 .
(Tabesh) Improved Var. Guilan, Iran Ai//IR36 IRRI
. LWy o Y o )LM
S50 SPSROERITR [ Ol S L Sl b, Ol o]
(Dorfak) Salari/Sefidrud Guilan, Iran Introduced Var. IRRI
(No0.30 Amol)
alio YYA o)l
Sl IR8 / oo olws po Sl ol 4 S5ls b, Oeeed 5]
(Bejar) Domsiah Mohali/IR28 Guilan, Iran Introduced Var. IRRI
(No0.229 Amol)
“ e _ P Qlﬂl .Qb.)d)'l.a N . .
Ceosxi ol S /Y ol IR67017-71- S5 o) e o5 2!
(Nemat) Amol3/Sange Tarom Maz?rr:jlaran, 3-2 Introduced Var. IRRI
las i [yl S Olnlghysle O o,leds g%, SISl o3, kit (50!
(Neda) Sange Tsaror_n/Hassan Mazandaran, (Restorer No.5) Introduced Var. IRRI
araie Iran
S IR29 /v Jol UMK IRON-70- S15,ls o8, crlid (s )
(Dasht) Amol1/IR29 Guilan, Iran 7053-7 Introduced Var. IRRI
bs s Mol o8 Sl (LS 51l o3 eedid o5 )
o5 kel of, obz OnS Canturypatna Sl o3, Omreed 5
(Pooya) Improved Var. Guilan, Iran Introduced Var. IRRI
o9 YL 159 din Sl ks Yof oY S15ls o3, s 50!
(Kadus) Sefidrud/Salari Guilan, Iran IRON-13-VE Introduced Var. IRRI
S5 PO ool 2ol o8, olnl (S AR Sl b, Oreeled s )
(Dom Zard) Improved Var. Guilan, Iran IRON-13-VE Introduced Var. IRRI
IR833-6-2-1-
: 5 pl . 515 ,g 8 : syl
IR28 1///IR1561-149- Deealsd o2 Norin-22 203 eels® w52
1/IR24*4/O.nivara IRRI Introduced Var. IRRI
IR1561-228-1- Cyedid (5 ) S19,ls 03, Cymadad (5
IR36 ; IR25571 N -
2/IR1737//CR94-13 IRRI Introduced Var. IRRI
IR215314-1-6- Cydid o5 ) . S19,ls 03, Cymdad (5
IR50 ; Ciza-181 N -
2/IR28//IR36 IRRI Introduced Var. IRRI
IR60 S5 o8, Oreled 5 V=gl Sl b, Oepeled o5 )
Introduced Var. IRRI Argentina Introduced Var. IRRI




- S 23Sl e g5 S5

3yl 3590 Dlao uil)ly 4325 =Y Jsar

Table 2. Analysis of variance for the assessed traits.

Sy mlio rm.vi a0 Sl o (ke
S.0.V. DF Mean of square (MS)
IS sy 00 b 1y ol g £lis | ] j
BT B2 » S TR E® aby> Jsb pzn Sedsk PR SreE
Days to 50% Number of Plant Panicle length Flag leaflength  Flag leaf width
flowering tiller height g & £ &
e
% 1 2.66 0.20 68.23" 6.95" 29.36" 0.037"
Rep.
s 120 168.58" 12,84 716.09" 12.67° 32.23" 0.031%
Genotype
Uas
120 12.59 2.59 15.40 0.38 1.62 0.004
Error
1) Ol pois o
() el - 3.57 10.66 3.30 234 458 5.65
CV (%)
5 s A o ) HG
o oSl 7 )b e oY o (e 3o 126.4 119.5 90.3 88.6 90.1 60.2
() polas

woyd gy 9 Sy Jlid o o o ne i 4 9™
**,*: Significant at 0.01 and 0.05 probability levels, respectively.

*Lattice design relative efficiency over RCB design
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Continued Table 2.

. ) sl a0 Slaye (eSibes
S.0.V. DF Mean of square (MS)
59,k wls slows 29k &l ,V_PHL.. als Job als pye ol ae C.& als o Slas
Number ow:s::oa Grain length Grain width Hoo-.mamE Grain yield
grain weight
—
o | 394.55" 57.53* 0.028" 0.003 0.02° 337"
Rep.
Eeg 120 1136.77" 210.49™ 371 0.237" 0.24* 221™
Genotype
Uas
120 2925 14.17 0.017 0.003 0.0007 0.42
Error
1) O ks g i
() oS b ] 485 16.15 1.81 3.17 1.07 15.81
CV (%)
S A Cons 5Y 5 Cu)
SETHA T & S N b o e 915 922 80.2 107.4 68.4 88.9

() slas ls

** *: Significant at 0.01 and 0.05 probability levels, respectively

*Lattice design relative efficiency over RCB design
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Table 3. Mean, minimum, maximum, heritability, genotypic and phenotypic coefficient of variation of the assessed traits.

Cbo C}ﬂr.b Jsla> Al PHeE S rdycilyy (1) &l ysss i
Trait Mean Minimum Maximum Heritability CV (%)
5% Rt
Genotypic Phenotypic
AE sy3 B0 5
B L2 B0 8 ) 99.5+0.61 71.0 128.0 99.5 10.11 10.13
Days to 50% flowering
s
D 15.140.18 10.0 28.0 66.3 14.97 18.41
Number of tiller
g lis)|
R ES 118.8+1.23 75.0 176.0 95.8 15.76 16.09
Plant height
> sk 26.3%0.16 20.0 33.0 94.2 9.43 9.70
Panicle length
PzR SR sk 27.8+0.26 18.3 433 90.4 14.06 14.78
Flag leaf length
PTR SR P 1.1240.008 0.8 17 778 10.71 11.61
Flag leaf width
L als oloss
2740 S 111.5+1.55 59.0 166.0 94.9 21.10 21.66
Number of filled grain
LU ailo oloss
R tae 23.3%0.68 10.0 67.0 87.4 42.53 45.45
Number of unfilled grain
H|
b Jsb 7.240.005 53 7.9 98.9 14.62 14.73
Grain length
0
e 1.73+0.02 1.1 1.9 97.5 13.38 13.78
Grain width
LR de ok 2.48+0.02 1.8 3.8 99.1 13.95 13.99
100-grain weight
o o Sl
s 4.3+0.06 2.0 4.9 68.1 22.09 26.74

Grain yield
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Figure 1. Cluster analysis of 121 studied genotypes based on Ward's minimum variance and Euclidean
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dendrogram resulted from cluster analysis.
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Introduction: Rice is the major staple food in Asia and provides 45%— 70% of
total caloric intake in many rice-consuming countries (Dato Seri, 2003). The
genetic diversity in the rice germplasm is quite large in comparison to other crop
species (Roy et al., 2014). Gaining a full understanding of the nature and the extent
of diversity in the germplasm is of high importance for different plant breeding
programs since despite the increased level of diversity, the range of the selection
has expanded and also parents with different genetic materials produce hybrids
with greater heterosis, which consequently raises the probability of obtaining su-
perior segregated progenies (Transgressive segregation). Given the importance of
rice for food and its strategic position in the global food security, it is necessary to
conduct a comprehensive study of the diversity of its germplasm to achieve high
yield performance, quality and other important economic and agronomic traits.

Materials and Methods: In this study 121 ,native and exotic rice cultivars includ-
ing 23 domestic cultivars 26 ,improved Iranian lines and 62 improved exotic lines
were evaluated to determine the degree of genetic relationship among them based
on a simple lattice design (11x11) with two replications 12 .agronomically impor-
tant traits including days to 50% flowering ,number of tiller ,plant height ,pani-
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cle length ,leaf length ,leaf width ,number of filled grain and unfilled grain ,grain
length and width-100 ,grain weight and grain yield were measured .The genotypes
were evaluated under field condition at the experimental farm of Rice Research In-
stitute of Iran ,Rasht ,Iran37) °16'N49 ,°36E (in .2014 Numerical values for all the
morphological traits were subjected to statistical analysis using SAS program .The
effects of genotype on the level of each trait were assessed by two-way ANOVA.
Statistically significant differences between means were identified and separated
by a Duncan‘s test.
Results and Discussion: The results showed that relative efficiency of lattice
design over randomized complete block design) RCBD (for the most of the mea-
sured traits was less than ,1% therefore ,variance and expected value of mean
square were estimated based on the RCBD design .Analysis of variance illustrated
a significant difference between the studied genotypes for all the traits at the0.01
probability level .Phenotypic and genotypic coefficients of variation for most traits
were high ,indicating great variability in the evaluated traits .The highest and low-
est genotypic and phenotypic coefficients of variation were respectively related
to unfilled grain and panicle length .The medium value of these coefficients were
associated with plant height and tiller number .No significant differences were
observed for the genotypic and phenotypic coefficient of variation of the most of
the studied traits ,indicating that the traits were not greatly affected by the environ-
mental changes .Diverse rice germplasm needs a rational use with a better knowl-
edge of its characteristics . The presented morphological traits in our study demon-
strated diversity within and among the studied rice genotypes .This rice germplasm
which encompassed a wide range of genetic background and ecologically distinct
regions probably contained greater genetic diversity as a result of divergent selec-
tion pressure .The factor analysis presented three factors that explained 90% of
total variation and according to the factors loading were named related to grain
number ,plant type and structure and drain dimension ,respectively .Cluster anal-
ysis results based on Ward‘s minimum variance and Euclidean distance criteria
grouped the cultivars in five main groups that the number of groups was confirmed
based on discriminant function analysis and analysis of variance for groups.
Conclusion

The high genetic variability observed in the studied genotypes was based on the
assessment of the morphological traits .Morphological characteristics are reliable
in the evaluation of genetic variation of rice germplasm .Therefore ,the assessed
morphological traits of these rice germplasms could provide a performance basis
for the selection of potential genotypes for further use in different rice breeding
programs) Lestari et a/ .(2016 ,.Finally ,our results indicated that the important
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agronomic traits in rice can be improved by selecting different cultivars from the

genotypes of the first and fifth group and a targeted crossing among them ,which

will allow to obtain pure and promising lines of rice.

Keywords: Agronomic and morphologic traits, Genetic variation, Rice
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