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Table 1 Combined analysis of variance for grain yield anche of the rice morphological trtaits under non-
stress and drought stress conditions

Mean squares

Source of . Grain Panicle
fertility expansion
percentage length

variations d Grain length
to width ratio

Panicle Tiller Flagleaf Plant

length number area  height Grain yield

Irrigation (1) 1 0.32% 7744.67 62.86 555 176.33 124.33 5097.8" 191818709

Replication (I) 4 0.07 51.21 5.80 1.34 1.43 1293 17.73  350094.5
Genotype (G) 17 0.46" 462.19 22.33° 2934 2955 70.93 1011.1" 820879.8
IxG 17 0.18% 120.88 3.25 3.71" 2221 38.36° 195.52° 341037.8
Error 68 0.16 25.80 1.83 1.39 4.33 4.64 9.49 37354.7

CV (%) 10.06 6.32 18.31 4.22 12.52 9.02 2.20 6.14

s " and™: Not-significant and significant at 5% and 1% pabllity levels, respectively.
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Figure 1. The genotype by trait (GT) biplot of 1&ngtypes (14 mutant lines and 4 cultivars) forrasts under
irrigated conditions. The traits abbreviations er@uding: FLL, flag leaf length; FLW, flag leaf dih; GLW,
grain length to width ratio; GL, grain length; G\§fain width; NFG, number of filled grains; NUFG,mhber of
unfilled grains; FP, grain fertility percentage; ,Flanicle exsertion; IL, internode length; PL, mémilength; PH,
plant height; TN, number of tillers; GY, grain ydednd the genotypes number are 1, TM6-230-VE-75-TM6-
230-VE-8-4-1; 3, TM6-250-10-7-1; 4, TM6-B-2-1-E; B\V6-B-7-1; 6, TM6-B-19-2; 7, HM5-250-E-1-1; BIM5-
250-E-3-29,HM5-250-7-1;10,HM5-250-7-6;11,HM5-300-E-1;12, HM5-300-3-113,HM5-300-5-1; 14, KM5-
200-4-2-E; 15, Khazar; 16, Hashemi; 17, Tarom;@i&neh.
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Figure 2. The genotype by trait (GT) biplot of l&hgtypes (14 mutant lines, 4 cultivars) for 14tsrander
drought stress conditions. The traits symbols arbtypes number are similar to Figure 1.
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Table 2. Eigen values and vectors from principahpgonent analysis using drought resistance indices

Principal

Variance (%) Eigen valueHarM YSI Yl STI GMP TOL MP SSI Ys Yp
component

1 82.8 8.27 0.35 0.33 0.35 0.34 0.34 -0.25 0.32 -0.32 0.34 0.16

2 17 1.69 0.04 -0.26 -0.02 0.15 0.13 0.52 0.31 0.26 0.02 0.68

Drought resistance indices are including: HarMnf@mic mean; YSI, yield stability index; YI, yielddex; STI,
stress tolerance index; GMP, geometric mean prodiyctTOL, tolerance; MP, mean productivity; SStress
susceptibility index; Ys, yield in steress condititYp, yield in normal condition.
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Figure 3. The genotype by trait (GT) biplot of léhgtypes (14 mutant lines, 4 cultivars) for 10ratee and
susceptibility indices. The traits symbols and dgpes number are similar to Figure 1.
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Abstract

To evaluate rice genotypes to drought stress atedrdime the effective traits on grain yield, 18ric
genotypes (14 M5 mutant lines and four drought isgascultivars) were studied in two separately
experiments under normal irrigation and droughésstrconditions in reproductive stage based on
randomized complete block design with three refitices at Rice Research Institute of Iran (RRII),
Rasht, Iran, during 2014-2015 growing season. Gapedby trait (GT) biplot analysis indicated posativ
correlations between grain yield and tiller numtgggin productivity and width of grains in normal
irrigation condition and width and length of grainsmber of tillers, grain productivity and numioér
filled grains in drought stress condition. Stres&erance index (STI), mean productivity (MP),
geometric mean productivity (GMP) and harmonic mg#¥l) indices were as suitable indices to select
the high-yielding genotypes under drought stresslition. Based on drought stress tolerance indices
and overall performance of traits under droughtdition, Khazar, Hashemi, Tarom and Gilaneh were
as the most sensitive genotypes and mutant line&&1G3, G4 (derived from Tarom) and G7 (derived
from Hashemi) with 2788.33, 2163.00, 2178.33, 2094nd 2375.00 kg.Hagrain yield in drought
stress condition, were the tolerant genotypessStielerance score (STS) were also introduced the
above genotypes as tolerant genotypes. Theretoieseems that use of mutations has been able to
increase drought tolerance on the progenies. Theealmutant lines in addition to use as parents in
crosses, could also be used in the introductiairafight tolerant cultivars.
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