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ABSTRACT

In the present experiment in order to identify tolerant rice genotypes to drought stress using tolerance indices, 53 rice
genotypes including 31 aerobic rice and 22 lowland rice evaluated under normal and drought stress conditions by
withholding water since 30 days after transplanting of the maximum tillering stage of rice until the end of growth period on
cropping seasons of 2014 in the Sangar section of Rasht. The results revealed four indices; mean productivity (MP),
geometric mean productivity (GMP), stress tolerance index (STI) and yield index (Y1) have the highest correlation with
grain yield under normal (YP) and drought (Y'S) stress conditions. Grouping of genotypes using cluster analysis divided all
of genotypes to three groups including tolerant, semi tolerant and sensitive. The seven genotypes contain genotypes
IR81024-B-254-1-B, IR82590-B-B-32-2, IR82635-B-B-82-2, IR82639-B-B-140-1 and Panda and two lowland varieties
Dorfak and Sadri assigned to tolerant group. Out of these seven genotypes, the minimum of yield loss were for IR82590-B-
B-32-2, Panda and IR81024-B-254-1-B with 1.28, 4.28 and 4.86 percent yield loss. The principle component analysis on the
indices showed two first components explained 58 and 40 percent (totally 98 percent) of all variation. The biplot derived
from graphical analysis in addition to confirmation of cluster analysis results showed the GMP, MP, Y1 and ST are the best
indices in detecting of tolerant genotypes. Also the best genotypes under normal condition were included Dorfak, IR82639-
B-B-140-1, IR82635-B-B-82-2 and IR82590-B-B-32-2 and under drought stress genotypes of IR82590-B-B-32-2, Panda,
IR81024-B-254-1-B and Dorfak identified as the best genotypes.
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Table 1. Information of rice genotypes in present experiment
Number Designation Parentage Number Designation Parentage
1 Palawan - 28 IR 83752-B-B-12-3 IR 71524-44-1-1/2*UPL RI 7
2 IR66417-18-1-1-1 - 29 Panda -
3 IR71525-19-1-1 - 30  Vandana -
4 IR60080-46A - 31 Nona Bokra -
5 IR65907-116-1-B - 32 Ghasroldashti -
6 IRAT170 - 33 Sangetarom -
7 Caiapo - 34 Sangejo -
8 Pegaso - 35  Rashtisard -
9 IRAT216 - 36  Shahpasand -
10 IR 81024-B-254-1-B IRRI 143/IR 71525-19-1-1 37 Anbarbou -
11 IR 81422-B-B-200-4 IR 74371-3-1-1/IR 64 38  Salari -
12 IR 82310-B-B-67-2 IR 74371-46-1-1/2*IR 64 39 Neda -
13 IR 82590-B-B-32-2 CAUDH 1/IR 74371-54-1-1 40 Ahlamitarom -
14 IR 82616-B-B-64-3 IR 71524-44-1-1/IR 76569-259-1-2-1 41 Alikazemi -
15 IR 82635-B-B-82-2 IR 78875-176-B-2/IR 78875-207-B-3 42 Khazar -
16 IR 82639-B-B-103-4 IR 78875-176-B-2/IR 78908-143-B-4 43 Hashemi -
17 IR 82639-B-B-118-3 IR 78875-176-B-2/IR 78908-143-B-4 44 Champaboudar -
18 IR 82639-B-B-140-1 IR 78875-176-B-2/IR 78908-143-B-4 45 Gharib -
19 IR 83749-B-B-46-1 IR 71524-44-1-1/2*IR 74371-54-1-1 46 Domsiah -
20 IR 82589-B-B-114-3 IRRI 132/IR 74371-54-1-1 47 Sepidroud -
21 IR 82589-B-B-84-3 IRRI 132/IR 74371-54-1-1 48 Kadous -
22 IR 82590-B-B-90-4 CAUDH 1/IR 74371-54-1-1 49 Dorfak -
23 IR 82590-B-B-94-4 CAUDH 1/IR 74371-54-1-1 50 Gohar -
24 IR 82590-B-B-98-2 CAUDH 1/IR 74371-54-1-1 51 Hasansaraei -
25 IR 82635-B-B-143-1 IR 78875-176-B-2/IR 78875-207-B-3 52 Nemat -
26 IR 82635-B-B-32-4 IR 78875-176-B-2/IR 78875-207-B-3 53 Sadri -

27 IR 83749-B-B-87-3

IR 71524-44-1-1/2*IR 74371-54-1-1
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Table 2. Meteorological data in Rasht in cropping seasons of 2014

Month Rainfall Mean tem. Mean max tem. Mean min tem. Mean Sunny

(mm) (°C) (°C) (°C) RH hours
April 0.4 20.6 25.7 155 76.9 7.2
May 0.5 24.3 28.7 19.8 79.0 8.4
July 05 26.4 30.7 22.0 73.3 8.0
August 0.0 27.2 33.6 20.9 65.6 9.7
September 14 26.0 30.9 21.1 75.5 6.0
Period of withholding 03 26.3 313 19.9 707 86

Irrigation
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Table 3. Combined ANOVA of grain yield of rice
genotypes under normal and drought stress conditions

Mean squares

S.0.v df Gy
En 1 42.403"
Rep (En) 4 4.101
Genotype 51 46917
Genotype * En 51 1.973"
Error 204 0.844
CV (%) 26.32
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Table 4. Correlation coefficients between sensitivity and tolerance indices with grain yield of rice genotypes under
normal and drought stress conditions

SSI TOL GMP STI Yl YSI MP
Grain yield under normal condition 0.490™ 0597 0.803" 0.785" 0.409™ -0.490" 0.854"
Grain yield under drought stress condition -0.530" -0.487 0.864" 0.8457 1.0007 0.5307 0.824"
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Table 5. Memberships of groups derived from cluster analysis with the average and deviation of the total average for
tolerance indices. Rice genotypes information has been shown in Table 1.

Index
GMP MP STI YI

Group Rice genotypes

Group average

Group 1: Semi-tolerant 1,3,6,8,9,11, 12, 17, 19, 26, 28, 30, 34, 35, 37, 38, 378 382 097 1.09

Deviation from the

genotypes (n=23) total mean

41, 43, 45, 46, 47, 48, 50 0.37 033 013 0.09

4.86 4.88 1.59 1.46 Group average

Group 2: Tolerant genotypes

"~ 10, 13, 15, 18, 29, 49, 53 Deviation from the
(n=7) 1.45 139 075 0.46 total mean

Group average

Group 3: Sensitive genotypes 2, 4,5, 7, 14, 16, 20, 21, 22, 23, 24, 25,27, 31, 32,33, —2> 270 047 0.76 ou
(n=22) 30, 40, 42, 44. 51, 52 0.85 - - - Deviation from the
e : 079 037 024 total mean

341 349 084 1.00 Total average
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Figure 1. Dendrogram derived from cluster analysis of rice genotypes by Ward method based on tolerance indices
under normal and drought stress. Rice genotypes information has been shown in Table 1.
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Table 6. The results of principle component analysis
on grain yield and tolerance and sensitive indices in
rice genotypes including eigenvectors, eigenvalues,

proportion variance and cumulative variance

Eigenvectors

Variable

PC, PC,
Yield under normal condition 0.402 0.274
Yield under drought condition -0.131 0.423
SSI 0.491 -0.138
TOL 0.499 -0.110
GMP 0.139 0.421
STI 0.148 0.413
YI -0.131 0.423
YSI -0.491 0.138
MP 0.175 0.411
Proportion variance 0.402 0.580
Cumulative variance 0.982 0.580
Eigenvalues 3.614 5.223

oI5 Y82 (g5, 2bj,l ;o (2012) Erfani et al.
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Figure 2. Scatter plot of two first principal components rice genotypes based on yield in normal and drought
conditions and tolerance and sensitivity Indices to drought stress. The tolerantand  ensitive genotypes distinguished
by frame 1 and 2 respectively. Genotypes information has been showed in Table 1.

hModel 2 FC1 =572 PCE = 392 Sumi= 96%

2

6— ta
25
7
4 24
P
21
(o4 24 o 23
20 16
2 42
o
14
333151
2| 22
a5 32
-4 — 40
52 39
65—
ks
T T T T T T T T T
-8 -6 -4 -2 o 2 4 6 8 10
PC 1

Ll 00 ob)j—‘ \ Jﬁ"\"

Figure 3. Biplot chart of tolerance and sensitive indices for rice genotypes based on the first two components.
Genotypes information has been showed in Table 1.
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