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Table 2. Analysis of variance for grain yield and physiological characteristics under salt stress
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Table 3. Mean comparison of the measured phisological traits in genotypes rice in different levels of salinity
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Salinity levels (Fluorescence Chlorophyll indices) Proline leaf  Protein leaf
Lowgy Ve ke JBlas guilejsld o iluysld piacwsid (2, e pggr fw e
Genotypes mM Fo Fv (Fv/Fw) 11
0 11533 502.33¢ 0.813a* 0.40 r-t 2.63b
s yé 44 107.3+f 375.00b-h 0.7834 1.09 - 2.72b
Gharib 88 96.70% 342.33b-i 0.773" 1.51b-¢ 1.86d-g
132 82.30¢ 340.00b-i 0.800%¢ 1.61b-d 1.71fg
0 85.0¢! 324.67% 0.793b¢ 0.41% 1.04°"
ol 44 71.0M 361.67> 0.833%4 0.76x4 0.921
yasouj 88 74301 322.33¢ 0.8134f 0.81kP 1.86%¢
132 69.30K 304.001-j 0.816%" 1.02¢! 1.22°7
0 108.30%¢ 362.00>h 0.760%1 0.499 0.97%
ologd gles 44 83.0¢! 350.67% 0.806%¢ 0.70" 1.46
Loudab-champa 88 0.78h1 419.33%= 0.843 0.70+r 1.251°
132 81.30¢! 322.00°7 0.800°¢ 1.08% 1.32in
0 86.0¢1 409.33%f 0.8274¢ 0.509 1.904f
S1og) (g poels 44 86.0°" 359330 0.803%¢ 1.19% 1.783¢¢
Loudab-shahri 88 100.00> 405.33%¢ 0.803%¢ 1.40°f 0.88"
132 86.00¢1 367.000" 0.810%¢ 1.69+< 1.68gh
0 108.70** 390.330¢ 0.783% 0.529 1.95¢¢
YoF 44 90.30%! 412.67+f 0.817F 1.254 1.75%¢
304 88 105.0+¢ 295.33¢ 0.733ij 1.39¢f 1.74¢¢
132 82.00%! 371.67>h 0.820F 2.06° 1.14"
0 108.0+4 389.00%¢ 0.7834 1.00¢ 1.04 P
6 55yl 44 94 70b* 432.67+° 0.817+F 1.19% 1.16m4
Lenjan-askari 88 130.00° 275.00" 0.667% 1.30%¢ 1.75%¢
132 72,705 295.00%1 0.803%¢ 1.992 0.725
0 82.0¢ 355,00t 0.813F 0.61m 0.98
33 yialS 44 90.30! 432338 0.833%4 0.730k4 0.92%
kamfirooz 88 77.00h! 385.00bh 0.837*¢ 0.90hm 1.21%
132 86.00 c-1 317.67% 0.787¢h 1.80% 2236k
0 107.7%¢ 400.33%¢ 0.780% 0.10 1.441k
Mamm;k“” 44 66.30! 310.33¢ 0.823%f 0.26™" 1.40{-k
Domsiah 88 87.00¢ 428.67+4 0.833%4 0.70"4 1.401
132 79.0 328.00% 0.803"¢ 0.87%° 2.15"4
0 77.0b1 432.33%¢ 0.850° 0.09" 1.48hi
Pl (swge 44 96.00% 431.00*° 0.816*f 0.474 1.69¢
Mousa-Tarom 88 92.00%! 351.33% 0.786¢h 0.8° 1.765¢
132 100.30%" 393.00%¢ 0.797"¢ 107 2.68"
0 86.3¢1 250.33i 0.740 0.4741 1.15m9
PR JOIR 44 93.30b* 435.00% 0.820°F 0.580 1.36m
Hasan-Seraie 88 81.7H 417.67*¢ 0.830%¢ 1.40¢f 3.00°
132 86.00°! 355.67% 0.800a-g 2.05° 2.98¢
0 92,700 368.33bh 0.790" 0.16M 1.06°*
Weo 44 87.701 35433 0.800°¢ 0.49p 2.05%
Dullar 88 79.70%! 34733 0.810°¢ 0.61m 2.05%
132 86.70°" 277.00i 0.720/ 0.970¢! 2.12¢
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*In each column, means of different letteres based on Isd test have a significant of 5%.
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Table 4. Mean comparison of the measured phisological traits and grain yeild in genotypes rice in different levels of
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Salinity levels 9% T gk A2 iyl S Jolns slouid il 2 Khos
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Mammasani-Domsiah  Jowoo sbwps 366.83® 33.11°¢ 83.33¢ 20.80°¢
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In each column, means of different letteres based on Isd test have a significant of 5%.
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Table 5. Correlation coefficient phenotypic in non-stress (above- diagonal) and stress (below- diagonal) conditions

among the traits studied in rice genotypes

el 2 3 4 5 6 7 8 9

Traits

1 Fv'a'“"v“‘““”” 1 054%™ 038 003™ -019™ 0217 024™ 038 -0.009"
0

2 Ff"“"’v“"“”” 007" 1 098  040° 034" _019™ 005™ 0.52% 009w

& ool o 3pm 097+ 1 0.38*  0.50** 021" -0.11" 0.48* 0.11™

g Mok @l ggoe 0.62% 079 1 011™ 008 -0.38° 031m -036°
Fv/Fm

5 RF 03 0131 012m .02 1 -021™ 0.13™ 056 047
SPAD

6 SrdsbeslaS o on gu7m 017m 007 -020m 1 025" -0.44** 009"
Soluble Sugar

7 Srodan 045+ 011 000 -020™  025™ 0027 1 -0.18™ -0.31™
leaf Proline

8 SROEA g9 003™ 007 012 -001% -007% 022% 1 -033™
leaf Protein

9 albboylos ) ogns 045 050  045%  041° 0097 -0.05™ 026 1
Grain Yield

RS PRI o SIS NP PONPIN O EPIS I JL VRS A

ns, * and ** Non-significant and significant at 5% and 1% probability levels, respectively
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Fig. 9. Dendrogram of cluster analysis of physiological traits in some rice genotypes in salinity non-stress
conditions based on euclidean distance using the minimum variance method.
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Fig. 10. Dendrogram of cluster analysis of physiological traits in some rice genotypes in stress conditions
based on euclidean distance using the minimum variance method.
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Abstract

Rice is one of the most important crops in Iran and all over the world, and Salinity stress is a significant
limiting factor in producing this crop. In this experimen 11 rice genotypes as split-plot based on
randomized complete block design with three replications in summer 2012, at the college of Agriculture,
at Yasouj University. The main plot of salinity at 4 levels (0, 44, 88 and 132 mM) and subplot were 11
rice genotypes, include: Gharib, Local Yasouj, Champa and Shahri Loudab, 304, Lenjan-—Askari,
Kamfirooze, Domsiah Mamasani, Mossa-Tarom, Hassan-Seraei, and Dollar. Triats evaluated consist of
flouresance cholorophyll indices (FO, Fm, Fv and Fv/Fm, respectively), cholorophyll soluble sugars,
proline and protein leaf and grain yield. The results analysis of variance showed that the traits of
chlorophyll fluorescence indices (FO, Fm, Fv and Fv/Fm, respectively), chlorophyll, soluble sugars, and
proline and leaf protein were affected by interaction of salinity and genotype. With increasing tension
stress, proline accumulation, protein and leaf soluble sugars increased in plants under salinity levels, but
genotypes differed in this regard. Increasing salt stress levels reduced the relative chlorophyll content
and grain yield. Mean of comparison rice genotypes showed that the highest grain yield belonged to
Lanjan askari genotype and the lowest was genotype Dollar. Cluster analysis with minimum variance
Ward's method in salinity stress conditions classified all genotypes in four groups and the highest genetic
distance was observed between cluster 1 and cluster 4, that can from genotypes this two cluster for
breeding program like hetrosis and transgrissive segregation used.
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