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Environmental Stresses in Crop Sciences
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Table 1. List of rice genotypes
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No Name No Name
1 Bala 12 IR81024-B-B-254-1
2 Azucena 13 IR83747-B-B-81-1
3 IR82589-B-B-84-3 14 IR55423-01
4 CT6510-24-1-2 15 IR77298-14-1-2
5 Salari 16 GharibSiahReihani
6 CT6516-24-3-2 17 IR50
7 Dom Zard 18 Line229
8 IR30 19 ChampaBudar
9 B6144F-MR-6-0-0 20 IR60080-48A
10 Hashemi 21 IR82589-B-B-114-3
11 Usen 22 IR344197
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Table 2. Genotypic codes related to the degree of drought tolerance in vegetative leaf blight (IRRI, 1996)

P STy S S g

Genotypic code Reaction Leaf blight

1 Joie s o 4l e
Very tolerant Without the Stress

2 Jote LS, Sy S ond Sas
Tolerant Partial drying of leaf tips

4 aite s S a3 0 ler 5o ojlailey Sy Sy pah Sas
Relatively tolerant By expanding the size of a quarter in the three leaf dry leaf tips

6 ol s ol e ales 5 s slac y Ghai ad Sis
Relatively sensitive Half young dried leaves and lower leaves

8 b S o ez ojlailas oy Sas m8l b nnS
Sensitive Extend the dry leaves by as much as three-quarters of leaf

9 ol o oS plas @ (Sas (28ly (S

Very sensitive

Drought spread to all leaves
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Table 3. Yoshida nutrient solution
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Element Reagent ) .
g peré4Lit
Macro N NH4NO; 365.6
Bracy P NaH,PO,.H,0 142.4
K K,SO, 285.6
Ca CaCl,.2H,0 469.4
Mg MgS0O,.7H,0 1296.0
Micro Mn MnCl;.4H,0 6
S yae ;05 Mo (NH4)6MO7OZ4.4HQO 0.296
Zn ZnS0O,.7H,0 0.14
B H;BO; 3.736
Cu CuS0,.5H,0 0.124
Fe FeCl;.6H,0 30.8
Citric Acid CgHgO7.H,0 47.6
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Fig. 1. Evaluation of phenotypic traits in hydroponic culture
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Table 4- Analysis of variance for studied traits.

MeanSquareswlz yo (sl
i ale 2 - -
Sources of @ b adyy (339 Slax aBlw (39 Jsb Jsb o 0085 o
variation df Ay Al aslw 4l 95
RDS RW RN SW SL RL GC B

<
Block * 2 0.0088**  0.000001 "™ 9.81* 0.000017"™  27.76**  4.37* 0.84"™ 0.000009 "

S 21 0.036**  0.000002**  19.22** 0.000029** 32.89**  4.61** 6.42** 0.000037**
Genotype (G)
< iz

1 2.10%* 0.00004**  238.41** 0.0025** 17.91**  391.3** 8.30** 0.0032**
Drought (D)

D*G niaate 21 0.0091**  0.000003**  5.7** 0.000018™  19.07**  3.17** 6.42** 0.000027*
s

Error 86 00014 00000005  2.22 0.000011 3.95 1.03 0.36 0.000013
ETEIO
. v((';’” RS 8o 27.02 27.90 26.04 2178 2360  17.29 23.17
Analysis of variance for studied traits under control conditions bl byl b 50 (w090 Olao il ylg 4 3o
JSl‘ ns ns ns ns
Block 2 0.012**  0.000009 3.50 0.00001 35.65%  8.39* 0 0.0000057
SEPI 51 003%*  0.000004%* 21.48%*  0.00004*  4530%% 55Q%* 0 0.0000058**
Genotype (G)
2 42 00019 0.0000009  3.40 0.00002 7.17 1.63 0 0.00002
Drought (D)
o) ol oz
WD St W 804 30.19 27.57 25.77 2090 2121 0 23.60

C.V.(%)

Analysis of variance for studied traits under drought stress conditions S i Lyl g 0 oy 0590 Slhio (il g 4y

Ssb 2 0.0005™ 0.0000004*  6.62**  0.000006™ 219  0.008™  1.69™  0.000003"
Block

iy 21 0.0074** 0.0000014** 3.44**  00000061"  6.66**  2.19**  12.84**  0.000006*
Genotype (G)

S 42 0.0007 0.00000008 1.13 0.0000036 0.44 0.29 0.71 0.000003
Drought (D)
(wo)) Sy ciys 959 1421 26.66 21.70 1220 2082  14.03 17.14

C.V.(%)

'/‘\5'/‘aJLQ:J‘C}.IQ_A)\))L)‘S;MS‘S)‘Q&S;J_A‘DM#)J@ ,%,NS
ns,* and **: not-Significant, Significant at 5% and 1% levels of probability, respectively.
SRD, RW, RN, SW, SL, RL, GC and B: Root Diagonal, Root Weight, Root Number, Stem Weight, Stem Length, Root

Length, Genotypic Code and Biomass, respectively.
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Table 5. Mean comparison for studied traits of genotypes under drought stress and control conditions, separately.

3(B) 0397 s (GC) (i g3y o (RL) gy Job (SL) sl Job
[vepey) Y aali G Controlusts O sl s aalé
Genotype Sterss Control Sterss Sterss Control Sterss Control
Bala 00131  0.029®  1.00° 10° 3.04°% 912 6620 18.96"
Azucena 0.0078° 00108 833 1.0° 1.25 469M 2610 636"
IR30 0.0089%  0.017®" 833" 1.0° 237%0 48" 433" 903"
IR82589-B-B-84-3  0.0101°%®  0.018%" 7.6 1.0° 3.22°0 g3 409" 933"
IR55423-01 0.0107%°®  0016%"  7.33® 1.0° 2.77%f 7.80° 4890 17.5%0
GharibSiahReihani  0.0121% 0,018 3.66° 1.0° 1.26" 42" a72" 1783
IR344197 0.0113% 0,023 g0 1.0° 3.7%¢  pceef 519/ 10,337
Hashemi 00114 0.020°® 733" 1.0° 4.36° 4,79 9.16°  11.46™™
IR81024-B-B-254-1  0.0098°°  0.022°*  8.00% 10° 220 6.06°" 4279 11.06°
IR83747-B-B-81-1  0.0105%°®  0.022°%  7.33® 1.0% 2.73%0  gaE2®o 43500 10 567"
CT6510-24-1-2 0.0115%%  0.022°%  433° 1.0% 2.47%10 g pgbedefoh g ggfoh 13 qgedef
IR50 0.0079°  0.025"°  500° 10° 2320 726%™ 577%"  1543"%
Salari 0.0135% 0.018°%"  433° 1.0° 1669 g1l g73d 19867
IR77298-14-1-2 0.0106™%  0.024™  433° 1.0° 214" g 517" 16867
IR60080-48A 0.0114®%¢ 0020  3.66° 1.0% 1.23i g.gdefonii g 9g0c 7 oG
Usen 0.0119% 00155  3.66° 1.0° 2.29° 443" gag™® 17 9%
Line229 0.0093°*®  0.018°*"  7.00% 1.0° 408"  6.13°M" 475" gg3
IR825-B-B-114-3 0.0119%% 0018  6.66" 1.0° 337%™ 503 ggofh  qq g%f
Dom Zard 0.0108™*  0.020°®  7.00" 100 244%9 5767 5467 1710
ChampaBudar 0.0106%%  0.021°%  4.00° 1.0° 2.37%f0 3.76 768"  18.16%
CT6516-24-3-2 0.0118%%  0.020°*  8.00® 1.0% 2.65%f 8.33% 3.670 1520
B6144F-MR-6-0-0  0.0114®  0031°  7.33%® 1.0° 261%"  gge™® 481" 15830
Table 5. Continued B Jgus aolsl
S(SW) a8l 38 (RN) aiy y Slass RW) aiyy 038 (RD) iy b
At o Controluali o Controloali o Controluali o Controluali
Genotype Sterss Sterss Sterss Sterss
Bala 0.009%® 0.024™ 7.20% 15.2° 0.0032° 0.0047% 0.36% 0.85%
Azucena 0004°  0008°  3.44™%  513%" 00027°  0.0029°°" 027" 0.22°
IR30 0.007°® 0,015 4.0 7.0°0f 0.0012" 0.0015 0.30°%  .53%fh
IR82589-B-B-84-3 0008  0.015°¢  3.33%¢  40%" 0.0020®  0.0020°%f  0.28%" (.56
IR55423-01 0.008" 0.013%®  466™  £.33%f 0.0022%  0.0030%%"  0.26°f 0.54%9
GharibSiahReihani  0.010% 0.016%  4.66™  4.66°" 0.0013"  0.0021%f  0.29%f 0.511"
IR344197 0.009%  0.019% 466" = 7.33%%® 0.0020°®*  0.0040™ 0.28%f 0.57¢0f
Hashemi 0.009°¢  0.018%° 5.0° 7.66°¢ 0.0020°®  0.0025%%f 327 0.549%€9
IR81024-B-B-254-1  0.008°°  0.018¢  366°¢  7.66°®  0.0018%%  00036°  0.28%f 0.51f"
IR83747-B-B-81-1  0.008°°  0.018%  4.0°™ 4,01 0.0019%"  0.0039* 0.33%¢ 0.511"
CT6510-24-1-2 0009  0.019%  466™  7.0% 00023° 000257  035® 0560
IR50 0.007%  0.022%¢ 333 g 33%ef 0.0008! 0.0036™¢  Stecd 0.62¢
Salari 0.012° 0015 40" 533l o150 00028 0.26" 0.46"
IR77298-14-1-2 0.008°  0.021% 4.0 8.0°d 0.0023° 0.0022%f 0,323 0.50%"
IR60080-48A 0.009%  0.013%  40° 733 00016  0.0062° 0.30°%" 0.57°%f
Usen 0.008°°  0.013%® 333  333%h 0.00372 0.0018%F  0.32% 0.66°
Line229 0.007°  0015%%  233%® 466" 00016°"  0.0029°*"  0.30°® 0.58¢4
IR825-B-B-114-3  0.009°°  0015°°  40°¢ 666" 00019 00026 028" 057
Dom Zard 0.009%¢  0.018% 3% 5.0¢°"" 0.0014%"  0.0025%%" .29 0.52°7h
ChampaBudar 0.008"  0.017%¢ 433" 10.33° 0.0021%  0.0039™  0.31° 0.60%¢
CT6516-24-3-2 0.008™  0.017™" 333" 7% 0.0029°  0.0033°* 031" 053"
B6144F-MR-6-0-0  0.010% 0.025°% 4.66% 9.33% 0.0014%" 0.0058° 0.31°% 0.51%"

Means with the same letter are not significantly different.

SRD, RW, RN, SW, SL, RL, GC and B are Root Diagonal, Root Weight, Root Number, Stem Weight, Stem Length, Root
Length, Genotypic Code and Biomass, respectively. (LSDg gs).
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Dendrogram using Ward Linkage
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Fig. 2.Cluster analysis using Ward method under control conditions
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Fig. 3.Cluster analysis using Ward method under drought stress conditions
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Table 7. Correlation coefficients between studied traits under control conditions
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ns,* and **: not-Significant, Significant at 5% and 1% levels of probability, respectively
SRD, RW, RN, SW, SL, RL and B: Root Diagonal, Root Weight, Root Number, Stem Weight, Stem Length,

Root Length and Biomass, respectively
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Table 8. Correlation coefficients between studied traits under drought stress conditions
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ns,* and **: not-Significant, Significant at 5% and 1% levels of probability, respectively

SRD, RW, RN, SW, SL, RL, GC and B: Root Diagonal, Root Weight, Root Number, Stem Weight, Stem Length, Root

Length, Genotypic Code and Biomass, respectively.
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Table 9. Stepwise regression analysis for biomass (dependent variable) and other traits (independent

variables) under drought stress conditions

Og Sy o pd 3 lailiow! slas F
Variables entered 0o ylg yuin Regression coefficient Standard Error
Stem weight aSlw 439 0.90 0.18 13.62"
Root weight Al (339 1.23 0.39 14.85™
a=0.001 R%=061
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Table 10. Stepwise regression analysis for genotypic code (dependent variable) and other traits (independent

variables) under drought stress conditions
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Variables entered 0usd )lg ki Regression coefficient Standard Error
Stem weight Bl s -0.65 0.20 10.43™
Root weight Al ) 939 1.26 0.34 89"
Root diameter Ay yhab -17.11 6.52 9.19™
Root weight adny (339 -910.46 404.44 9.72™
a=13.14 R%=0.69
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