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Table 1. Scores and symptoms for leaf rolling and drought resistance at vegetative stage. Modified from Loresto and
Chang (1981) and De-Datta et al. (1988)

s oSy Sy b dg) Sy S g
Scores Reaction Leaf rolling Leaf firing
. Jooin sl G5 sleailis ey alas e
0 Highly resistant No symptoms of stress No symptoms
! oo Sr b Ayl e LS p Sg (S o Sas
1 Resistant No rolling Slight leaf tip drying
, Pl s eflas oo S (St il oS
Y Jozie s T 5o Ob Al pas g oal dlgd S5 sk oS Sy aw o
3 Moderately resistant Partially rolled, unrolled in evening Leaf tip drying extended to % in top three
leaves
o ) 5o o oxb Ay pas g oad ) Sy pebar oSy pled g plex GlaS el pad S
ol B o ok
5 Intermediate Partially; unrolling at late evening and Half of yanger leaf blades dried, all lower
early morning leaf dried
% ool e 55 i Al pas 5 oad alg) Ll S ol ojluiley oS,y Ses 5 xS
7 Susceptible Complete, unrolling in morning % of yanger leaf blade dried
3 e e goo o o5 4l 5 g aile oS plas (St 28l e
9 Highly susceptible Like tube; no unrolling in morning All leaves dried

A o 0 laioe sladi8ly jo D9z g W ,0 Al
Nandan et al., 2010; Bagheri et al., 2011; Fentie)
a>¢5 b (et al., 2014; Venkata Lakshmi et al., 2014
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Table 2. Descriptive statistics of studied traits

ez ol g awld o glhas £ (Kl
Skiewness Variance Range SE£Mean
Sokeles RGN ekl skl o
e Low ol,e Low olys Low olys Low olys
Traits irrigation  Flooding irrigation Flooding irrigation Flooding irrigation Flooding

(Nu) digs 4o » alo dlows

Number of filled grains per ~ 0-278  0.360 3544559 4835398 362555 406444 307.8+3.17 3817437

plant
(Nu) algs jo 5 aild Slowi

Number of filled grains per ~ 0-510  0.569  19.133 19948 22309 25925 23.94+0.23 26.4+0.24

panicle
(Nu) digy jo Sgy ild ooy
Number of unfilled grain 1.448 1.537 716344 920.800 206.444 210.333 78.35+1.43 56.9+1.62
per plant
(%0) 559t -1.178 -1.451 45.761  44.878 43.315 42.736 79.49+0.36 86.9+0.36
Fertility

(Nu) abgs jo azdlgs Sloxi

Number of branches per 0518 1.027 381440 429356 138.000 172.666 107.1+1.04 114.9+1.1

panicle

(em) Lol adss J5b 0.624 0.747 4.202 4.523 12.833 12.400 0.109+25.8 0.11+28.0
Panicle length

(Nw aige o axig Sl (569 0399 2968 4544 8666 10999 0.09+13.94 0.11£15.6

Number of tiller per plant

(em) &Slw dsb ) 501 0058  82.688 91980  54.666 56333 0.48+130.6 0.5+137.3
Shoot length

(em) Sl )5 306 0299 0109  0.117 2016  2.033 0.017£3.90 0.018+4.1
Shoot thickness

empznSrdse (279 0756 17309 18048 27.633 27300 022429.11 0274314
Flag leaf length

EMez2 SRP® 0305 -0010 0005 0008 0.400 0.500  0.0031.00 0.004%1.1
Flag leaf width

2 §., -
(€M) pz 5 S 2 b 1.098 1.155 13.470  21.061 27.397 31.260 0.19£21.93 0.24+25.6

Flaf leaf area

emabdsb 0018 L0020 0119 0124 2373 1746 0.018£9.65 0.018£9.9
Grain length

2\ .

emH &l b 1180 0718 0009 0007 0536 0943 0.005£1.77 0.004£1.9
Grain width

ails g5 0.434 0.508 0.112 0.070 1.963 1.833  0.017+5.47 0.014x5.2
Grain shape

@ «xelois (63 0468 12079 14508 18777  20.666 0.18+15.19 0.20+17.8
Straw weight

(8) 415 wwo (439
100 wieght grain

-0.321 3.033 0.044 0.075 1.424 2.898  0.011+2.49 0.014%2.6
(day) (Sarw) 099 Job 0.437 0.438 6.370 6.377 15.000 15.000 0.13+£90.88 0.13+96.9
Days to floweing

eosles (300 0718 2792 4489 10050 15727 0.09+7.679 0.11£10.1
Grain yield (g)
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Table 3. Forward regression for grain yield as dependent variable and other traits as independent variables

Flooding ol ,e
@ 0ud,ylg Lo ol F
Jow S ol o
4> Trajt insetred to loso F in final O
Stage model intercept X1 X2 X3 X4 X5 X6 X7 X8 model R?
1 “haecis o 2383 114.0 24.6
100 wieght grain
2 e o036 4328 0428 1303 238
Tiller number
3 Y 17504 3900 0.426 0.122 156.4 57.4
Fertility
4 o cunlis -21.187  3.788 0.398 0.124 1.034 130.7 60.1
Shoot thickness
5 Sbe Jgb -24376  3.800 0.394 0.123 0.911 0.028 111.4 61.7
Shoot length
6 ey Uls) -18.469  3.794 0.393 0.126 0.861 0.029 -0.06 94.7 62.6
Days to maturity
7 whg> Job -19.393  3.818 0.408 0.129 0.796 0.024 -0.07 0.089 834 62.9
Panicle length
&l Job
8 -22.146  3.694 0.413 0.127 0.765 0.024 -0.08 0.089 1.858 74.3 63.4
Grain length
Low irrigation condition Syl byl
4 ouuid 4l o ol F
4> Trait insetred to fose F in final R
Stage model intercept X1 X2 X3 X4 X5 X6 B B model R2
1 S o Ay 13.306  -1.03 - - 2728.3 86.6
Leaf rolling
2 SRS 3646 087 027 - - 1529.2 89.8
Leaf firing
3 Y 1600 086 -021 0019 - - 1060.5 90.1
Fertility
4 “baeois 19100 084 -0.19 0022 0473 - - 817.4 90.4
100 wieght grain
5 Ay olass 8.239 -0.81 -0.16 0.025 0.622 0.062 - - 677.2 90.7
Tiller number
6 by cuwlis 7.053 -0.79 -0.17 0.026 0.646 0.062 0.259 - - 579.5 91.0
Shoot thickness

Ao, FOIATA 5 FOIVAA S5 4 a5 Wad (galeg,S
Jol Jele GBye byl i 1o 050 S agi | ools &l s
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g o azy Sl ol algs Job alss o azalss
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ole @iy 50 )laleS g Byt Ll 50 1 50 (w050
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Table 4. Coefficients of common factor, cumulative variance and percentage of traits in studied rice lines under drought
stress factors

Factor Jole
Flooding ol e S yilio il ylg
Traits o 1 2 3 4 5 C:)f::‘lir:lllrcl::ty
Fertility &yl 0.005 0751  -0.011 -0.165 0.351 0.716
Number of branches per panicle  4dgs yo azabssolaxs 0871  0.019  0.104 -0.049 -0.001 0.772
Panicle length Slol adgs Jgb  0.006  -0.105 0.821  0.184  0.100 0.731
Number of tiller per plant Qg azyola 0919  -0.026 -0.142 -0.096 -0.068 0.880
Shoot length Shol adgs ablu Jgb  0.131  0.194 0588 -0.167 -0.019 0.428
Shoot thickness Shol adgs aBlw ,lb3 0271 0.112 0247  0.129  -0.540 0.445
Flaf leaf area 2 Spcobue <0006 -0.062 0772  -0.009 -0.104 0.611
Grain length &ls Jsb  0.020 -0.113 0.031 0.808 0.117 0.681
Grain width &ls pye -0.053 0317 0581 0581  -0.030 0.443
Straw weight GgolS 39 0733 0120 0061  0.061  0.005 0.577
100 wieght grain alows 33 -0.147  0.634 0388  0.388 -0.227 0.627
Days to maturity Susmyoygd Jsb  0.109  0.067 0.198  0.198  0.813 0.735
Grain yield Ggo,5les 0404 0784 0128  0.128 -0.173 0.833
Cumulative variance (%)  18.701 32388 45926 56.064 62.298 0.716
Low irrigation condition s lis S o puily ylg
Communi
Traits o ! 2 3 4 S variancety
Fertility Gt 0733 -0.023  -0.002 -0.149  0.079 0.567
Number of branches per panicle  4&gs ;0 azabes olass  0.149  0.885  0.091 -0.120 -0.040 0.778
Panicle length Lol angs Jsb -0.081 -0.007 0.789 0213  0.156 0.715
Number of tiller per plant Wg 0 damiyola 0124  0.889 -0.148 -0.124  0.008 0.844
Shoot length Slol asgs 4lw Jgb 0229  0.048  0.564 -0.259 -0.269 0.513
Shoot thickness Slol adgs 4Bl ;b3 0.087 0226 0.177 -0.301 -0.687 0.653
Flaf leaf area ez Spcobue <0045 0029 0764 0.073  0.016 0.592
Grain length als Job  -0.065 0.027 -0.066 0.646  0.033 0.428
Grain width 4l pye 0.156  -0.085 0.043  0.647 -0.029 0.452
Straw weight Ggols 39 0.164 0705 0.104 0.139 -0.017 0.554
100 wieght grain 4o s 39 0598 -0.135 -0.094 0322 0.019 0.489
Days to maturity Sosyoygs Jsb  0.049 0132 0178 0218  0.772 0.695
Grain yield g o,Slec 0.883 0336 0.046 0.094 -0.089 0.911
Leaf firing Sy Sasgw 0870 -0250 -0.007 0.020 0.084 0.827
Leaf rolling Syponbadgd 0864 -0341 -0.064 -0.076 0.046 0.875
Cumulative variance (%) 22285 3834 49.455 57.998 65.949

$)eleS 5 By bulpd 0 i slaodlyils oy g9
ool p ol alols g 5)ls (Ag) 4 sladss 4
Ja.a‘/wa 5 F3 LgLﬁc.)‘yb W) ﬁL?u‘ 0l Lgrfo)l.h‘ Slas

Jobiels o e iz il lg ayo (Y 5 ) JSCE) 0 S
AJL’ » as ols uLu-o) (A Js..\?) o..\.uubw‘ 6L®4.w5:> QS‘)J
,Lk=s Lawley-Hotelling Wilks 4 Pillais aw 'y oy

alss a5 Loz SLUl g 00 S92y Jlo sie Dglis alis A 09 aw jo 25 Ll o 50,5 Jer 0 DBy
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@ p)lez 09,5 Srin Sy S 4 09 S0 laey S
Aol o e g Ho als olaw g aliiw dlass
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Table 5. Incomplete multivariate variance for assigned to groups in flooding and low irrigation conditions

Pillai's Trace Hotelling's Trace Wilks' Lambda Roy's Largest Root

13.400% 19.624*
0.132% 3.693%

13.166*
1.164*

13.596*
4.300%

ol
‘SJL:-.'T&S

Flooding

low irrigation

2390 @y gLoslgils 53 it lio (sl ladss 4 ja (il F 9o
Table 6. The mean of cluster analysis for different traits in studied rice families

Flooding ol e

Traits o 1 2 3 4
Fertility sk 89.703° 89.7032 80.445° 88.276°
Number of branches per panicle — adgs j5 dzaligs olusi  139.706°  109.398"  103.253¢  113.036°
Panicle length shol abgs Job 28204  28.022% 28.787* 27.407¢
Number of tiller per plant g yoaxiy olaxi 18.0677 14.898¢ 14.2444 15.583%
Shoot length kol aligs a8lw Job  138.099* 139.993*  136.091*  135.887*
Shoot thickness ol dbgs ddlw ;s 43992 4.076° 4.162° 3.96°
Flaf leaf area 2 Speolue 267472 25.121° 27.108* 24.526°
Grain length als Job  9.902° 10.205¢ 9.909° 9.683¢
Grain width als e 1.963° 2.011° 1.97° 1.936°
Straw weight agols 39 20.9277 16.825° 16.466° 17.547°
100 wieght grain als e oy 2.603° 2.76* 2.585b 2.632°
Days to maturity Sy oy90 Job  97.372° 97.216% 96.293¢ 96.509
Grain yield ago,Sles  11.3712 10.895¢% 8.429¢ 9.879%

Low irrigation condition s lsies
Traits o 1 3
Fertility Sa9b 74.89° 82.1622 82.345°
Number of branches per panicle  abgs ;0 azddiss Slowy 97.352¢ 101.86° 123.013%
Panicle length ol aisgs Job 26.098* 25.297° 26.2112
Number of tiller per plant gy 4O dziy Slus 13.159° 13.523b 15.221#
Shoot length ol abgs dBlu Job 128.928° 130.765% 132.572*
Shoot thickness ol aligs adlu ,hi 3.824 3.881° 3.997°
Flaf leaf area o2 p Sy cobuw 22.010920 21.149° 224572
Grain length 4l Job 9.6442 9.722 9.60°
Grain width ails e 1.754° 1.7852 1.761%®
Straw weight g oS 439 14.022° 14.278b 17.5742
100 wieght grain &ld w39 2.392° 2.569* 2.5412
Days to maturity Sy 0,90 Job 96.826% 96.587° 97.385¢%
Grain yield agr 0, Slos 6.033¢ 8.213b 29.079
Leaf firing Sy (SS g 5.038? 3.061° 30
Leaf rolling S o dlgd 6.952 4.986° 4.1¢
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166, 169, 138, 48, 25, 10, 87, 132, 182, 157, 200, 76, 171,
210, 91, 173, 145, 164, 77, 85, 105, 295, 144, 146, 152,
206, 211, 69, 161, 21, 349, 222, 228, 224, 204, 35, 5, 7,
305, 20, 237, 10, 36, 324, 92, 113, 45, 344, 345, 84, 177,
176, 236, 278, 314, 129, 233, 340, 279, 326, 247, 284,
274, 275, 288, 239, 255, 289, 238, 249, 245, 252, 230,
242, 240, 288, 244, 115, 124, 26, 96, 179, 43, 195, 246,
272,34, 106, 135, 271, 276, 263, 307, 234, 27, 215, 148,
80, 81, 114, 112, 192, 209, 79, 214, 49, 185, 160, 221,

162, 168, 142.

191, 198, 226, 32, 11, 109, 186, 218, 201, 216, 66, 3, 56,
16, 23, 9, 190, 12, 259, 262, 264, 261, 2, 30, 332, 335
339, 256, 301, 267, 6, 167, 134, 151, 137, 193, 212, 24,
327,130,258, 57, 14, 62, 74, 154, 123,304, 319, 270, 50,
67,61, 136,180,220, 194, 140, 33, 165, 266, 273, 41, 90,
133, 260, 141, 143, 58, 149, 207, 103, 159, 89, 75, 163,
219.
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78,217,251, 312, 232, 282, 231, 286, 233, 40, 156, 227,
178,308, 46, 28,174, 158,97, 94, 147, 139, 82, 101, 188
122,126, 183, 189, 122, 126, 183, 29, 337, 150, 155, 283,
311, 330, 331, 309, 347, 31, 253, 254, 336, 235, 300, 341,
47, 118, 86, 197, 248, 175, 277, 38, 287, 281, 338, 269,
322,280, 170, 187, 42, 334, 199, 291, 225, 243, 250, 64,
290, 297, 52, 83, 95, 172, 55.

93, 333, 348, 153, 107, 351, 125, 18, 19, 17, 4, 325, 68
44,318, 292, 350, 317, 313, 285, 294, 30, 53, 298, 128
229, 323, 321, 328, 329, 257, 320, 60, 293, 65, 73, 104,
39, 1, 202, 54, 127, 181, 88, 203, 70, 119, 13, 116, 108
342,100, 111, 99, 184, 121, 346, 63, 71, 102.
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Fig. 1. Cluster analysis for 352 families of rice based on Euclidian distance and Ward method under flooding condition
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81,82,101,48,116, 110,232,310, 98, 205, 257, 329, 46,
171, 287, 228, 308, 305, 201, 2, 4, 40, 44, 68, 69, 108,
178,333, 348,231,241,292, 129,223,112, 209, 192, 70,
128, 119, 84, 127, 181, 102, 120, 293, 296, 294, 285, 65,
39,72,88,22,328,203, 213,182, 87,104, 153, 351, 107,
125, 303, 317, 21, 318, 350, 313, 331, 326, 11, 323, 14,
15, 23, 325, 250, 336, 309, 230, 315, 342, 152, 314, 236,
278, 123, 183, 189, 188, 229, 1, 5, 7, 173, 91, 200, 206,
100.

0

197,248,277, 63, 138, 121, 346, 47, 114, 71,99, 118, 86,
300, 149, 290, 215, 85, 210, 295, 297, 27, 288, 168, 10,
254, 38, 281, 255, 243, 299, 238, 239, 20, 237, 77, 90,
133, 172, 59, 93, 136, 115, 92, 113, 220, 180, 186, 198,
79,214, 160,221, 224, 249, 276, 334, 338, 170, 187, 282,
35,204, 286,316, 322, 253,233, 235, 144, 146, 140, 156,
166, 169, 174, 94,97, 150, 155, 75, 80, 145, 55, 126, 131,
122,217, 73, 29, 337, 30, 53, 37, 165, 28, 42, 41.
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111, 161, 62, 74, 226, 321, 340, 244, 105, 164, 274, 279,
345,349, 344,84,177, 261,262, 143,259, 265,271, 275,
268, 234, 307, 263, 341, 240, 252, 245, 247, 267, 264,
246, 242, 50, 67, 61, 158, 134, 283, 270, 304, 319, 43,
124,96, 179, 151, 266, 33, 139, 162, 289, 195, 196, 207,
52,272,302,301, 335,332,339, 25, 306, 64, 199, 8, 109,
6,31,147,51, 330, 347,280, 320, 312, 324, 36, 163,219,
45,103, 89,167, 141,49, 194, 185, 58,211, 34, 106, 176,
142, 258, 260, 130, 175, 208, 137, 57, 212, 24, 327

17,218, 19, 16, 12, 3, 9, 56, 190, 66, 216, 273, 76, 191,
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Fig. 2 Cluster analysis for 352 families of rice based on Euclidian distance and Ward method under low irrigation
condition
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