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Table 1- Name of studied rice genotypes in normal and stress conditions
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Table 3. Analysis of variance of traits in rice genotypes under non-stress condition
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; . aly aita : e ,Iﬂu.h . unh..bh Qa5 n.uw...__.u.m.mw..rf nr.w., £l me.v.r_mxlwu fl . r...\ % o Eaap -
OUrce o; 100 eSS £ mfilied Giia "Vigld ks IE lant anicle afed w W e e
kg is 1 i - & ber i ; Flag leaf  Flag leaf Fla; 4
variation d¢  Kemel  Branch filled Grain Grain (Tonha-1)  Daysto 0 — length  panicle 2R widh  leafaea (%)
weight number Sl (em) (em) extrusion
( e (cm) (cm) (cm)
1) (Dav)
1 s
....Lk. 2 0.00 1.8 T790.26 87.49 017.54 1.159 1.66 1.92 5.36 025 12.93 .oz 17.58 0.05
Replication
S 14 0.06* 3.2 433257 11770.16** 39248.21" 288.61* 73.05" 29,60 35.95* 35.05™ 3504 n.e1* 81.66*" 510.79**
Genotype
e 28 0,00 0.86 32062 2132 34296 1.86 1.86 220 1.02 1.60 472 0.19 5.64 (.20
Error
e 4.80 10.02 3.05 1.64 367 1.56 1537 4.51 6.10 17.82 042 241 12.07 0.59
(V)
* . *" significant at 3% and 1% probability levels, respectively. B ARYI. N PR SR L RN B Pl
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Table 4. Analysis of variance of traits in rice genotypes under stress condition
Mean squares cley e 5o Sile
= e ] e _L.uwur.._rr.r._. y ot -y i it O bk .Im.ulru oo arbiie
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Source of 100 azaiys e e Crain Viel o i Tiller : 5 ] . Maturity
vation  gf  Kemel Bt fildGam gt (ENSF Dasb gl begk lemgh g pagler T Pl T
weight nummber flowery (em) (em) extrusion  length(cm) L
() {Day) {om) (cm)
s
\,.\rﬂ.. 2 5.00 0.28 40.08 5.80 482.02 0.28 2.60 653.85 120 3.68 L7 0.20 P | 0.29
Replication
= 14 o.07 804 3301.18" 23718.1"" 48346.16™ 261.46™ 30.60°° 640 33.46™ 40,16 45.80™ 015" 5528 1260 34
Genotvpe
R 28 0.00 0.26 16.36 38.35 120.98 572 5.33 6.83 7148 3350 12.31 12.52 17.26 0.47
Error
.hm.\Mu.um s = 2208 6.06 5.67 1.21 303 in 17.07 6.83 148 5.67 33.50 12.03 1.51 17.07
(V)

. ™ significant at 3% and 1% probability levels, respectively.
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Table 5. Mean comparison of studied traits under non-stress condition

Zlia ) A ez = 4 dia S me  FTptole.
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(5 o o ol H B s (et i e e
= 100 o e filted unfilled 52 G Tilter gl eitle hngi Fagleat O (el Reossiel
L Kernel Branch Ciaix Sisis Gram Yield Days to S b Plant tength o length Flag leaf lag = 3
GenotyPe  yoaiont (gr) number (Ton ha-1) flowery height (cm) (cm) nwndumoa (o) width leaf are (%)
(Day) (em) (cm)
s iy
=T 1.08D 6.66 G 91300 E 13033 K 488 EF 8033G 14.66DE 13466A 21.66EFG 1633A 21.66CDEF 106BC 17.32CD 86.78C
Tarom Mahali
CT13382-8-3-N 1.14CD 10.0CD 1063.67C 20000 E 5.34CD 85.33D 20.00BC 101.33E 25.66BC 2.96 GH 25.66B LOSBC  20.52BC 87.051
mMEMMMa 0.91E 8.33EF 577.001 326.67D 334H 84.00DE 2366 AB 77.00H 2033 GH 240GH 17.33G geoc H.RE 63.84M
IRB3752-B-B123 1.12CD 8.0EFG 812.67G 789.33A 537C 01.33C 2800A I43DE 220EFG 7.06D 2320BCDE 123AB 2148B 072N
PANDA 117¢C T.0FG 868.00F 164.331 5.03DE 96.33B 1266 DE 9733 EFG  18.66HI 8.03CD 24.03BCD 10BC 18.0BCD 8408E
. £ N
mum.nﬁ To 1.2¢B 733EFG  1144.00B iglo0c 572B S0.00G 20668 91 00FG  20.66FH 6.06ED 21 86 CDEF 1.4BC 1641 D 74.321
m.umwwh_ 146 A 733EFG 116933B 10233L 6.91 A T9.66 G 20.33B 11733BC 21.00FG 8.16CD 20.66EFCD B1.16 181 BCD 9193 A
af]
USEN 1.17¢C 3.33EF 602.67 1T 23033G 434G 82 67 EF 123DEEL 10533ED 21.66EFG ga0cC 2033 EFG 1.03BC 15.75D T1.5TL
Sl _p.__ﬁ.. - 1.16CD 8.33EF 1017.33D 103.33L 334C 80.33G 14.33DE 11.00CD  24.50BD 13.16B 24 83BC L03BC 1926BCD 90.78B
Tarom Amiri
Gralde 095E 1267B 73933 H 273.00F 350 H 10333 A 13.33 DE 00.33G 17.001 4.83 EFG 18.33FG 1143A 19.6BCD 7303 KG
FEE 4
mmn\naﬁ 1.15CD 11:33BC  886.60 EF 20533 H 587TB 80.66 FG 15.66 CD 9000EF 2033GH 423FGH 23.33BCDE 1.06BC 188 BCD 81.19
sl
UQ.B mmm& 1204 733 EFG 1236.00A 2130 H 214 8033G 21338 124.00B 26508 12.00B 22 00CDE 1.06BC 173BCD 8330D
BRSBONANC 1.10CD 19.33 A 625671 650.00B i H 104.66 A 11.00E 104.0DE 23.83CD 3.20GH 20334 1424 30424 40040
= i 1.11 DE 8.66 DE 611671 151667 432G 7933G 13.33DE 12133B 30.66 A 233H 20334 142A 31.27A 80.13H
Shah Pasand
IR664-1-2-1-1-3-5 1.08 CD 853 CDE 802.00G 162.001 461FG 10433 A 14.66 DE 12083B 2533BC 6.40DE 24.10BCD 1.00BC 18.08 BCD 83.13F

Means with the same letter in each columns have not significantly different.
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Table 6. Mean comparison of studied traits under -stress. conditions
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] . — CaE £ e
Traits aladas 352 o ot s L Lo PR e fose it Gy ke prpes oy o sk i F SR Lok
A s 0 3 e ol 2 e Ak PR oo g e g B F.hu.hu_l.u Vs, ¥ . 5 { e ol . H P 1 Lt 233
i £ g Branch filled unfilled S ) e Tiller - e L dd ot ) Gai)  LAsd b
i 100 Kerne! number Grain Grain Grain Yield  Daysto number height Panicle panicle Flag leaf Flag leaf Flag Maturity
Genotyps  weight (gr) (Tonha-1]  flowery (cm)  emSB(M)  extrusion lemgth(CM)  wigh leafare (cm) (%6)
Day) (cm) (cm)
T 1.08 AB 733DE 002 33C 225 66M 300D 75671 11.0DE 126.67A 22 8 EFG 11.33B 24 67TBC 1.0BCD 18.5BCD 70004
Tarom Mahali
CT13382-8-3-N 0.92D 733DE  51066H 573 33F 2 86F §1.67F t467cD  P4ODEFG  2433A  38IDEF  21.3CDE 1.165 19.02BC 43.331
Ay e 004D 733DE 6430F 516.0H 2 9OF 81 67F 17.67BC 67.00H 2367A 3.83DEF 22.00CD 1.0BCD 16.30CDE 3348H
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IR83752-B-B123 1.07B SOEFG  1029.6B 540 33L 417BC 85.76E 21.67A4  9L.O0EFG  19.33D 0.90FG 21.00CD  113B 17.65CDE 65.21E
PANDA 0.99C 12.33A 384.331 1160.6A 211H 93.00D 11.67EF 100.33 11.00F L67EFG J116A 1.10BC 25.70A 24.87L
S 1.05B 733EFG  857.66D 330.331B 424B 72677 20.0AB T467H  12.0ABC  333CD 2116CD  1.0BCD  13.87DEI 72.19
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= 0SSE 733DE 660.0 F 308.66K 161E 26.001 1433cDE  107.33BC  2033CD  4.67DE 17.50EF 1.0BCD 13.12EF 68.14D
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St g 0.99C 833EF  §5366D  2286M 305¢D  76.67HI 12.00eF  102.3BCD  128ABC  10.16B 16.33F e e R
Tarom Amiri
Graldo 0.63H §00CD  242.66K 365331 1,201 80 67B 8.00FG 83.67G 16.66E  5.67CD  1%.83DE 1.30a 25024 39.811
u, L1 A $67C 1981334 718.00C 5194 7033G 1133FF  0833CDE  210BCD  4.5DE 18 $3DE 11BCD 17.27BCDE  64.00F
Gardeh
u._.l m.mw 0.79 FG 7.00 EF 380331 252.00L 237G 771.67H g328cp BB s 833BC 24.00BC 1L.0BCD  13.75DEF 60.71G
0 1
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Table 7. Mean comparison and the reduction percentage of traits in rice
genotypes under normal and stress conditions

o o klA S s bl s o
Traits Non-stress Stress Reduction (%)
condition condition °
als o 09 1.15b 0.90a 21.73
100 Kernel weight
a7 by sl 9.28b 8.49 851
Branch number
2 4l ol 871.40b 601.84a 30.93
Filled grain
Sy 4l sl 512.40b 280.64a 45.23
Unfilled grain
350ee 503.91b 289.656a 42.52
Grain yield
i e 87.51b 83.55a 452
Days to flowering
ey 17.07b 13.53a 20.73
Tiller number
4y g6 106.59b 96.16a 978
Plant height
s sk 22.74b 20.61a 936
Panicle length
s Jib 7.12b 5.51a 2261
Panicle extension
w7 S sk 2307a 21.82a 541
Flag leaf length
e 112 1.08a 3.57
Flag leaf width
w7 Sy Sl 19.67b 17.48a 11.34
Flag leaf area
Y 67.28b 53.24a 20.87

Maturity percentage
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Table 8. The correlation coefficient between the two environmental characteristics of rice varieties (Top. bottom stress and non-stress conditions)

S " i adaaloas 57 15 555 Shsas ~ e 8 T T sk & T o - L
i adls a s 4y dligsalaat g e - 2 Sl it azecy alaas Fandt R-FE g ) oD praty lab Gt il
— Thousand Branch At Gesin Ewm& Grain Urxfn Tiller ain Panicle uﬂ Flag leaf n aﬂﬁm sz Ebsariey
in weisht ber ] Yield avs to ber - 1 panicie 1 lag . - ¥
o o Grain > flowering e height, e extrusion o width e
s 5% i _0.64 0.88™ 0.1 086 _0.20 33 0.14 0.31 0.06 0.25 D37 _0.88 0.56°
100 Kermnel weight
e 037 1 023 0.81* 042 0.82* 0.47 022 _0.50 _0.36 0.68** 0.30 0.74** _0.65"
Branch number
2 e das 0.76% _0.40 1 -0.127 093 _0.42 0.32 0.30 0.3s 0.09 012 026 028 o7
filled Grain
oF g adasluas . i .
= -0.20 : _0.26 024 5 ; -0.27 047 _0.68 0.78* 0.07 0.57° -0.69
B ozpecnl 0.46 1 0.57 0.18
i 0.§0™ -0.48 0.86" -0.26 1 _0.54 0.27 0.65 0.45 0.18 _0.21 _0.20 _0.34 077
Grain Vield
e T _0.43 0.57° _6.30 0.36 -0.54° 1 _0.31 033 _010 033 0.48 0.63° 077" -0.58*
Days to flowering
e 0.20 037 0.35 0.42 0.37 _0:38 1 _0.16 _0.16 _0.28 0.24 0.30 0.40 0.14
Tilier number
b ot 0.40 024 0.28 -0.35 0.43 _0.20 _0.24 1 _040 0.46 _0.62 0.25 _0.20 0.34
Plant height
e fslo 0.97 _0.04 -0.06 _0.00 0.09 026 -0.03 0.48 1 0.52* W55 W% _038 0.59*
Pamcle Length
=t 0.34 -0.48 043 035 0.42 031 -0.60 0.60° -0.10 1 -0.26 -0.16 -0.32 0.64*
nanicle sxrrusion
pra ety ol 0.81 0.40 -0.89 0.16 0.1 0.14 _0.36 0.33 0.60° 022 1 -0.07 0.65" _0.48
Flag leaf length
R SaioAr 015 0.61 -0.32 0.33 _0.27 0.36 _0.24 0.13 0.11 _0.33 0.43 1 0.72* _D.28
Flag leaf width
ot ot 051 0.60* -0.20 0.31 _0.10 0.27 _0.33 0.24 0.46 035 0.85" 0.82* 1 h o
Flagleaf are
sak 034 20597 0.56° 003 054" 044 _0.25 0.47 0.07 0.48 _0.10 _0.36 _0.31 1
Maturity
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Table 3. Path analysis of effective plant characteristics on grain yield of genotypes in non-stress and stress

conditions
Gtk 3| rdions - 51
Indirect effect via
oG9
Non-stress condition Wls o Slee L Sien
e il als 2o (39 s slaws Correlation with
Direct effect 100 Kernel weight Filled grain grain yield
100 Kernel weight FHORWR 0.57 - 0.32 0.89
Filled grain ol olass 0.38 0.48 - 0.86
Stress condition

Filled grain g &lo olass 0.65 0.28 - 0.93
100 Kernel weight Al wo 39 0.22 - 0.64 0.86
Days to flowering XU PPN -0.21 -0.19 -0.14 -0.54
oxle AL <l 5 0.22

Residual effects
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Abstract

To evaluate seed yield and some associated characteristics in rice under drought stress conditions,
15 rice genotypes (including seven local and eight foreign varieties) were studied in two environments
(normal and drought stress conditions) using randomized complete block design with three
replications in research field of Faculty of Agricultural Sciences, Gonbad Kavous University, in 2008.
Analysis of variance showed that there were significant effect (p<0.01) of genotypes on all traits in
two environments, so that local varieties showed a better response to drought stress than foreign
varieties. Mean comparison of genotypes showed that the highest yield belonged to Domsiah and
Sorkho cultivars in normal condition and Gardeh in stress condition. Evaluating the reduction
percentage of traits mean showed that most damage of drought stress was due to increasing of unfilled
grains (23.45%). 100 kernel weight under normal condition (0.89) and the number of filled grains
under drought stress condition (0.92) had the highest positive correlation with the grain yield. Results
of path analysis showed that the highest positive direct effect on grain yield was related to 100 kernel
weight and the number of filled grains in non-stress and stress conditions, respectively, which were
considered as the most important agronomic traits for selecting the higher yield cultivars under
flooded and drought stresses.
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