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Table 1. Meteorological data in Rasht in 2014 and 2015 cropping seasons

(o slee) Ggl.‘éi (.w,a-)w (..\.oi).-.»)w (8,5 5lw) (al;fsuL..u) (o|.,S-swa)
. . Maximum Minimum Average Maximum Minimum
Rainfall Sunshine - -
(mm) Hours re_la_tlve re_la_tlve temperature  temperature temperature
humidity (%) humidity (%) ({9) (o) (o)
2015 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 2014
15 0.4 5.8 7.2 92 939 604 59.9 177 206 223 257 131 155 A""'a)
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Table 2. List of rice genotypes

NO o Lol Name oU NO oLl Name pU
1 sl Binam 11 @l Tarom
2 s> Hasani 12 bl e Alikazemi
3 o oy Hasansarayie 13 s e Anbarbo
4 45> Khazar 14 —,£ Gharib
5 3,0 Dorfak 15 ol Kadoos
6 olewes Domsiah 16 4255 Gohar
7 35, 4sSepidrood 17 L3 Gilaneh
8 4> S Sangjo 18 las Neda
9 $99 5 Shiroodi 19 Ceoxs Nemat
10 Lo Saleh 20 sosle Hashemi
S oo Ayl 4 (a0l Cardg -F Jgua
Table 3. Leaf rolling score description
o D Sy s S Candg 003 i
Stress intensity Leaf rolling Leaf state Drought score
GRS e _ A Blo a5,
No stress Leaves healthy
o el — oS 0,95 b g 1
Stress start Leaves starts to fold.
LS, 0,05 b 2
A Leaves folding (deep V- shaped)
e Wgd oo (Slxd alS b S 3
Mild v/ Leaves fully cupped (U- shaped)
() DS oo gy oled oo b oS 4 il 4
Leaves margins touching (O-shaped)
bagis @ )5 mm b s S 5
Medium Leaves tightly rolled
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Table 4. Mean comparison for rice cultivar traits under potential conditions

- 4 5 N s .3 3 A2 3\

.. w35 dz.d2, 9398 338 3s5; 15 yss A% g
5o g P8 bS8 o MgE UhsE 388 45 s0: 3Eoys
Cutivar Year é, 3\ g ZF S EZ2 %% = 3 }) 2 352 X & b=k \3 e ,:) g

= BE AE {2 EO"T vs 2T DR g

ol 2014 134bc 12de 11de 24.29¢fg 28abcd 74j 14efg 2.67cdef 116defg 25.82h
Binam 2015 149¢ 13gh 13de 24.5d 28hc 8shi 7fgh 2.69bcde  120cdefg  30.12ij
— 2014 116e 10e 10e 25.31ef 24de 72j 8h 3.16a 104 26.62gh
Hasani 2015 122h 11h 11e 25.49cd 25cde 8li 6gh 3.2a 112i 29.43j

sl > 2014 118de 16bc 15abc 25.46de 23e 84hi 14efg 231 118cdef 25.14h
Hasansara i
yie 2015 127gh 17cdef 17abc 25.68cd 24de 98fg 9efgh 2.34e 122cde 29.28j

o 2014 114ef l4cd  13bcde  27.74bc 28abcd 103d 24b 2.57fghij 121cd 33.9def
Khazar 2015 125h 16defg  15bcd 28.03b 28hc 120cd 23b 2.62bcde 123cd 38.54ef
5,5 2014 107fg 15bcd  14bcd 30.98a 32a 119b 14efg 2.48hij 115efg 43.48¢
Dorfak 2015 116i 17cdef  15bcd 31.2a 32a 132b 12cde  2.52bcde 123cd 47.14c
s 2014 144a 12de 11de 28.39b 24de 82i 20bcd 2.47ij 112ghi 26.8gh
Domsiah 2015 161a 14fgh 14cde 28.67h 24de 98fg 10defg 2.48cde 118defgh 31.5hij
Sy yhapes 2014 99gh 16bc 15abc 28.19b 26cde 95e 13efgh 2.6efgh 120cde 47.17bc

Sepidrood 2015 107jk 18bcde  17abc 28.42b 28hc 109 12cde  2.64bcde 124c 51.17b
- e 2014 128¢ l4cd  13bcde 21.9h 23e 110c 9gh 23l 114fgh 31.26fg
Sangjo 2015 135ef 15efg l4cde 22.08e 23e 120cd 6gh 2.34e 122cde 34.24gh
gt 2014 96h 18ab 16ab 23.559 26cde 93ef 9gh 2.6¢efgh 108ij 56.6a
Shiroodi 2015 105k 20abc 18ab 23.75de 28bc 105¢f 6fg 2.64bcde 115ghi 59.84a

Lo 2014 112¢f 12de 12cde 27.57hc 31ab 74 24b 2.54ghij 120cde  35.05def
Saleh 2015 123h 14fgh 13de 27.87b 31ab 90gh 15¢ 2.6bcde 123cd 39.8de
ol 2014 146a l4cd  13bcde  24.05fg 27bcde 107cd 12fgh 2.45jk 112ghi 37.51de
Tarom 2015 154bc 16defg  15bcd 24.23d 28bc 118d llcdef  2.49cde 121cdef  40.61de
ks e 2014 126cd 13cde  12cde 26.78cd 27bcde 85hi 9gh 2.75bcd 106j 30.97fg
Alikazemi 2015 132fg 14fgh 13de 27.21hc 27cd 93gh 5h 2.78bc 114hi 33.6ghi
e 2014 140ab 15bcd  14bcd 28.22b 31ab 9lefy 16def 2.34kI 109hij 28.1gh
Anbarbo 2015 156ab 17cdef  16bcd 28.44b 33a 106ef 14cd 2.38de 112i 32.34ghij
. 2014 126cd l4cd  13bcde 28.52h 26cde 89fgh 12fgh 2.8b 109hij 35.6def
Gharib 2015 140de 15efg  1dcde 28.73b 27cd 102ef 8efgh 2.83abc 114hi 39.48def
esols 2014 103gh 15bcd 14bcd 28bc 26cde 111c 22bc 2.71bcde 123c 38.49d
Kadoos 2015 111ij 17cdef  16bcd 28.24h 27cd 127bc 14cd 2.75bcd 123cd 42.95d

2014 107fg 18ab 16ab 28.05bc 27bcde 127a 32a 2.65defg 142a 49.93b

,»s5Gohar

2015 115i 21ab 20a 28.37h 27cd 145a 28a 2.69bcde 141a 54.78b
oS 2014 97h 16bc 14bcd 27.58bc 26cde 107cd 18cde  2.54ghij 117defg 38.39d

Gilaneh 2015 105k 18bcde  17abc 27.82b 26cde 122cd llcdef ~ 2.56bcde  117efghi  42.81d

2014 99gh 16bc 16ab 28.41b 25de 87ghi 21bcd 2.83b 135b 46.79bc
e 2015 108jk 19abcd  18ab 28.67b 25cde 103ef 12cde 2.87ab 138ab 51.37b

. 2014 103gh 20a 18a 28.39b 27hcde 88fgh 20bcd 2.79bc 131b 48hc
Nemat 2015 114i 22a 20a 28.62b 27cd 102ef 15¢ 2.82bc 135b 52.28b
il 2014 138ab 14cd 14bcd 24.6efg 30abc 95e 10gh 2.59efghi 108ij 33.27¢f
Hashemi 2015 143d 16defg  15bcd 24.75d 31ab 102ef 6gh 2.61bcde  116fghi 35.72fg

3l ls re gle auoys g Jleis ] mlaw ;0 LSD g0l ulisl s akis S i g > glyls oS oo Sl (gm0 40
Means in each column followed by similar letter (s) are not significantly different at 5% probability level using LSD Test.
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Table 5. Mean comparison for rice cultivar traits under drought condition

-~ 4 5 : % RN £ < L 2 3 A2 ;1
o, w35 _ 33, 1% 3% 438 3%y 42 3158 235 Ts
Cutivar ;J:;r ~ YIE §52 §E o :{;(_ , hsE 29 35 50%2 iz 9%
PEET 93" xE % 3§ J3E LEF se g8% 4% 25
= St v Y e ERR a fa
w o I
" 2014 120bc 6de Sed 23.75ef 22abcd 57i 309 253cd  1l0cdef  16.4lefg
Binam 2015 125¢ 7ef 6 23.98¢d 22defg 66 30hi 2.56¢d 111def 19.67j
- 2014 101ghi 6de Sed 25.03cde 19de 56i 23h 3.02a 94l 17.61efg
Hasani 2015 111ef of 6 25.19¢ 199 66i 20jk 3.06a 102i 20.11ij
e e 2014 107efg 8hc 7ab 25.04cde 18e 65h 3def 2.19f 110cdef 16.14fg
Hasansarayie 2015 112 10bc gab 25.18¢ 199 76ghi  3defgh  2.22i 113cdef 19.38j
" 2014 102fgh 6de Bed 26.8bcd 21bcde 76e 40c  243bcdef  1ldcd 19.9defg
Khazar 2015 107fg 8de The 27.05b 22defg 89bcdef 57b 2.49 114cde 23.79ghi
S 2014 94ijik 8bc 6bc 30.58a 25a 94a 30cd  2.36cdef  106efghi  28.16bcd
Dorfak 2015 106g 9cd The 30.82a 20a 107a 38def 2.41g 113cdef 32.15b¢
s 2014 115¢cd 5e ad 27.39b¢ 18e 58i 35de  2.33def  107defgh 15.38g
Domsiah 2015 121cd 7ef 6c 27.5Tb 199 72hi 35efgh  2.35h 110efg 19.12
Sy 2014 90KkIm 8hc 7ab 27.79b 20cde T4ef 33ef 2.47bcdef 11lcde 30.29abc
Sepidrood 2015 96h 9cd 8ab 28.07b 25bcd 88cdefg 31ghi 2.52de 115¢d 34.65b
. 2014 111de 8bc 6bc 21.65¢ 18¢ 88b 289 219f  103fghij  2062defg
sangjo 2015 117d 8de 7he 21.84e 199 98abc 26ij 2.24i 111def 23.69ghi
ot 2014 84m 10a Tab 23.25ef 20cde T4ef 32efg 2.47bcdef 99ijkl 36.74a
Shiroodi 2015 93hi 11ab 9% 23.33de 23cdef 82efgh 32fghi 2.52de 106ghi 39.72a
e 2014 9ghij 5e Sed 26.47bcd 23abc 51 40c  24bcdef  1l4cd 19.91defg
Saleh 2015 104g 7ef 6 27.17b 24bcde 68i efg  2.47¢f 115¢d 25.28fgh
e 2014 126ab 8bc 6bc 23.77ef 21bcde 85hc 34ef  233def  102ghijk  24.66bcde
Tarom 2015 139 9cd 8ab 23.99cd 23cdef 97abc 31ghi 2.39gh 110efg 28.26def
i e 2014 110de 8bc 7ab 26.5bcd 22abcd 69gh 23h 2.63bcd 95KI 20.65defg
Alikazemi 2015 121cd 9cd 8ab 26.99b 23cdef 78fghi 19k 2.67b 103 23.76ghi
e 2014 129a 7ed 6bc 27.57h 24ab 70fg 34ef 2.22¢ef 104efghi 17.74efg
Anbarbo 2015 135a 9cd 7be 28.05b 27ab 83defgh  35efgh 2.27i 103 21.64hij
" 2014 109def 7cd 6bc 28.14ab 20cde 70fg 3lefy  266bc  100hijkl  22.94bcdefg
Gharib 2015 124¢ 8de The 28.35b 22defg 82efgh 20hi 270 106ghi 26.54¢fg
e 2014 92kl 7ed 6bc 27.2bc 20cde g5he 48b 257bcd 115c  23.49bcdefy
Kadoos 2015 96h 8de 7be 27.42b 21efg 95abcd 48¢c 2.61c 116¢ 26.93¢fg
2014 88kim 8bc 6bc 26.65bcd 20cde 85bc 54a 2.5bcde 135a 27.75bcd
s»sSGohar 2015 otij 10bc gab 27.13b 2lefg 101ab 70a 2.55d 133 31.36bcd
oLs 2014 86lm Tcd 6bc 26.88hc 20cde 82cd 40c 2.41bcdef 109cdefg 23.99bcdef
Gilaneh 2015 92hi 9cd 8ab 27.17b 21efg 94bcde 40de 2.43fg 109fgh 27.71def
. 2014 84m 7cd 7ab 27.56b 19de 66gh 40¢ 2.68b 129ab 28.13bcd
Neda 2015 87j 9cd 8ab 27.51b 20fg 75hi 38def 2.72b 130ab 30.27cde
s 2014 87kim 10a 8a 27.78b 21bcde 68gh 45b 2.656¢ 123b 30.59ab
Nemat 2015 90ij 12a % 27.72b 23cdef 76ghi 44cd 2.68b 127b 32.42bc
e 2014 122abe 9ab 8a 24.36de 25a 78de 289 248bcdef 96kl 22.27cdefg
Hashemi 2015 130b 10bc % 24.53¢cd 26abc gddefgh  26ij 251de 105hi 25.08fgh

5l I cre gles o ys gy Jleis ] haw 48 LSD fyaesl Gulusl p aiis 5 e g gl o olanSike fygiw jo 50
Means in each column followed by similar letter (s) are not significantly different at 5% probability level using LSD Test.
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Fig. 1- Dendrogram of cluster analysis for evaluated traits based on ward method and Euclidean distance under normal
condition in 2013
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Fig. 2- Dendrogram of cluster analysis for evaluated traits based on ward method and Euclidean distance under normal
condition in 2014
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Fig. 3- Dendrogram of cluster analysis for evaluated traits based on ward method and Euclidean distance under drought condition in 2013
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Fig. 4- Dendrogram of cluster analysis for evaluated traits based on ward method and Euclidean distance under drought condition in 2014
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(1- Binam, 2- Hasani, 3- Hasansarayie, 4- Khazar, 5- Dorfak, 6- Domsiah, 7- Sepidrood, 8- Sangjo, 9- Shiroodi, 10- Saleh, 11- Tarom, 12-
Alikazemi, 13- Anbarbo, 14- Gharib, 15- Kadoos, 16- Gohar, 17- Gilaneh, 18- Neda, 19- Nemat, 20- Hashemi)

Jloyp bl 5o a2 i e} 53 ($39088 )90 Clogas lp bole 4 @ 3o 5l Jolo gl -F Jgur
Table 6. Results of factor analysis for morphological traits in rice genotypes

e 2013 2014
) Vel Y el ¥ el Y ele Y Jele Y el
Traits Factorl  Factor2  Factor 3 Factor 1 Factor 2 Factor 3
gl oLSPlant height -0.75 -0.17 -0.40 -0.66 0.03 -0.53
JS 4z, slassTotal number of tillers 0.92 0.04 -0.21 0.93 0.08 -0.08
3,k 4z slassFertile tiller number 0.92 0.07 -0.16 0.93 0.01 0.1
oz n S p cloFlag leaf area 0.15 0.83 0.15 0.25 0.77 0.26
asgs JebPanicle length -0.17 0.59 -0.34 -0.12 0.78 -0.17
» ails slawsFull grain number 0.50 0.20 -0.55 0.66 0.26 -0.39
S'gs alo slawsHull grain number 0.32 0.79 -0.02 0.60 0.54 -0.1
4ls ws (y35100- grain weight 0.03 0.05 0.91 -0.06 0.01 0.93
S, b 35,Day to maturity 0.66 0.52 0.07 0.8 0.06 0.1
o SkeeYield 0.87 0.11 0.07 0.84 0.12 0.24
Variance bl 0.38 0.20 0.15 0.44 0.16 0.15
x5 il iy Cumulative variance 0.38 0.58 0.73 0.44 0.60 0.75
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Table 7. Results of factor analysis for morphological traits in rice genotypes

lao 2013 2014
Viele Y ke Y ke F ke Viele Y Jule Y Jele  F Jule
Traits Factor Factor ~ Factor  Factor Factor ~ Factor  Factor  Factor
1 2 3 4 1 2 3 4

gl oLSPlant height -0.39 -0.72 -0.39 0.16 -0.33 -0.78 -0.32 -0.04

JS 4, slassTotal number of tillers 0.96 -0.07 -0.13 -0.04 0.9 0.16 -0.19 0.02
9,k 4= olassFertile tiller number 0.88 -0.07 0.05 0.08 0.95 0.05 -0.08 -0.08
o= S p colusFlag leaf area -0.1 0.53 0.22 0.67 -0.13 0.34 0.09 0.83
ase3 JsbPanicle length 0.13 -0.22 -0.15 0.88 0.3 -0.32 -0.22 0.81
 4ls slawsFull grain number 0.53 0.19 0.56 0.12 0.27 0.24 0.68 0.28
S5y ails slawsHull grain number 0.04 0.93 -0.21 0.1 0.01 0.86 -0.32 0.13
4ls s 35100~ grain weight 01 0.01 0.91 0.02 0.01 0.1 0.89 0.09

S S, b 39,Day to maturity -0.02 0.9 -0.04 -0.08 0.19 0.88 -0.01 -0.03

s SlecYield 0.81 0.39 0.13 0.02 0.77 0.32 0.06 0.31

Variance ,.iL ,l 0.28 0.27 0.15 0.13 0.27 0.26 0.16 0.16

=5 il ,ls Cumulative variance 0.28 0.55 0.7 0.83 0.27 0.53 0.69 0.85
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Introduction: One of the main problems in rice cultivation and production is the lack of water resources,
especially during periods of low rainfall which affect vegetative growth rate and the level of yield. Drought
stress has been well documented as an effective parameter in decreasing crop production, and developing and
releasing new varieties which are adapted to water deficit conditions can be a constructive approach to
overcoming unsuitable environmental conditions. Hence, the characterization of genetic diversity and
germplasm classification for parental selection in breeding purposes is of great importance.

Materials and methods: In order to evaluate the adaptation of rice genotypes to drought stress and to identify
tolerant and sensitive genotypes, 20 genotypes were studied using a factorial randomized complete block
design with three replications at the Rice Research Institute (Rasht). During growth stages, some traits were
recorded such as plant height, total and fertile tiller number, flag leaf area, panicle length, filled and empty
grain number, 100-grain weight, number of days to maturity and yield.

Results and discussion: Mean comparison showed that the lowest percentage changes in traits among local
varieties (Hashemi, Alikazemi and Sangjo) and improved cultivars (Dorfak, Sepidrood and Shiroodi)
respectively. Cluster analysis using Ward’s minimum variance and squared Euclidean distance for agronomic
traits divided the genotypes into two groups. The separated varieties were grouped in clusters with high quality
local and improved cultivars. The study found that the different groups show genetic variation in rice genotypes
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on the basis of morphological traits and this guides us to select the most different and the best for hybridization
programmes, especially to hybridize with local varieties in order to create new varieties resistant to stress. The
result of factor analysis based on the principal component showed that factors three and four accounted for 73-
85 of total variance.

Conclusion: For the selection of genotypes with high yield and stress tolerance in rice, total and fertile tillers,
days to maturity, flag leaf area, panicle length and 100-grain weight could be considered through estimating
suitable selection indices for these traits.

Keywords: Genetic diversity, Cluster analysis, Factor analysis, Morphological characteristics.
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