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Table 1. Combined analysis of variance of different traits of grain sorghum genotypes in different irrigation regions in two years

PRGN &3 Jsb sldas s s 39 3 Shes &5 sldw s s Sles
@37 S -ges oleisl Sl Fryes 5w le 55 e FLICIg PHESIRPS 4l
Y
df. Plant Panicle Shoot Stem Panicle Fresh Biological  Grain no./ 1000- Grain
height length no./panicle  diameter  weight fodder yield panicle grain yield
i weight

S.0.V. o
Year (Y) Ju. 1 4623.93"  2520™ 1134.94° 0.04™ 1.56™  2027.40" 214133 791.76" 17724 47352.78"
Replication (Year) dle 535155 4 40.90 9.81 252.36 0.11 8.77 49.01 88.78 7.77 27.11 202.74
Irrigation regime (IR) @bl 5 2 77.12™ 4.12™ 44,92 0.14™  31.07™  394.08" 644.87" 3.79° 3457 275667.18"
YxIR LTl 2 36.83™  10.92™ 75.48™  0.15™  0.79™ 9.05™ 13.27™ 377" 0.95" 169.70™
Error a gl 8 40.30 9.23 143.42 0.09 14.06 18.05 59.58 9.43 10.98 568.77
Cultivars (C) £l 4 4585917 330.20" 333.61" 3.697 39567 104.59" 88.05"  47.94™ 405017  12901.64"
YxC Jle X 6 4 126.357  20.83" 496.27" 0.22° 7.09 7.91° 17.52° 4063”7 4.82™ 1513.28™
IRxC kT % ol 8 39.80™  491™ 33.04™  0.04™  291™ 3.42m 11.08™ 7.15™ 10.16™ 514.55"
CxYxIR ol 35X Jl Xpb, 8 4871™  4.60™ 22.95™  0.05™  4.13™ 4.85™ 16.79" 6.63™ 7.28™ 880.39"
Error b ol 48 24.00 2.80™ 97.01™  0.07™  2.02™ 2.81 6.64 4.60 6.51 368.07
C.V. (%) S )2 - 4.30 6.00 17.24 14.22 12.65 11.20 9.84 18.03 8.52 8.67

ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively.
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Table 2. Two years mean comparison of different traits of grain sorghum genotypes in different irrigation regimes and their interactions

S gl Jsb sltes s 033 053 > Slas <l sl 035 > Slas
e e el Sl e s 5 ale E P Wb s PHFSIEN 4ls
s
Treatment Plant Panicle Shoot Stem Panicle Fresh Biological ~ Grain no./ 1000- Grain
height length no./panicle diameter Weight Fodder Yield panicle grain Yield
(tha™) (tha™) (tha™) weight (kg ha™)
(2
Year Jw
Y1 Yl 122.1 27.33 60.66 1.77 11.09 17.42 28.31 3822.11 31.36 7726.23
Y2 Ydl. 107.7 28.39 53.56 1.81 11.36 19.72 31.08 4696.99 28.56 6275.52
Irrigation regime Sl mis
Normal Irrigation o5 O 115.8a 28.0a 58.14a 1.87a 12.07a 18.32a 30.39a 3696.0a 31.04a 7980.0a
Mild water stress e AT 113.1a 28.2a 55.76a 1.74a 11.50a 15.48b 26.99a 3695.0a 29.94ab 6958.0b
Severe water stress s S 115.9a 27.4a 57.43a 1.77a 10.10a 11.12¢ 21.22b 3390.0b 28.89b 6064.0c
Cultivars PB,!
Kimiya [ 107.7¢ 27.4d 56.49ab 2.45a 12.08ab 17.47a 29.56a 3611.0b 36.28a 7871.0a
Sepide ok 127.5b 30.4b 61.56a 1.40c 12.31a 12.32¢ 24.64c 4135.0a 29.04d 7105.0b
KGS15 110.7¢ 29.1c 54.94ab 2.07b 11.17b 16.15b 27.32b 4104.0a 28.09b 6769.0b
KGS23 94.5d 20.8¢ 51.38b 1.49¢ 11.87ab 12.45¢ 24.32¢ 4033.0ab 32.36d 7571.0a
KGS32 134.3a 31.7a 61.17a 1.54c 8.68¢c 16.48ab 25.16¢ 2917.0c 29.69¢ 5689.0c

s 20 Szl o 53 (S5 0037 ol Lz (55LT S5 B O g2 a3 alie 33 b (sl 5L
Means with similar letters in each column are not significantly different at 5% propability level.

o ST JolT b 5 5 e a1V Sl ey 0T S s 5 ) s o3 (T A5 e S5 ) i ek P01 e 60T (2T 55 0 0T Sl g Sl (T

.(ksza..\l? B

Water treatments were: irrigation after 60 mm evaporation (normal irrigation), normal irrigation till flowering and then irrigation after 120 mm evaporation (mild water
stress), and water withholding after flowering (severe water stress).



Table 2. Continued Y Jad> aalsl

s gl Jsb sl a3 359 s 3 Shes @ls sl s 5 Shes
I e b Oladsl W b S le S5 e b s Gls e 4ls
Treatment Plant Panicle Shoot Stem Panicle Fresh Biological  Grain no./ 1000- Grain
height length no./panicle diameter Weight Fodder Yield panicle grain weight Yield
(tha') (tha™) (tha™) (& (kgha™)

Sl w3y x pB,
Cultivars x Irrigation

Kimiya  108.9fg 27.8¢f  54.82ab 2.50a 12.85ab  21.40a  34.25a 3349.0b 37.18a 9163.0a
Sepide  127.6cd  29.7bc  61.23ab 137¢ 1227ab  15.04ef  27.31de 3792.0a 28.85¢cd 7974.0bc
55 O KGS15 1149¢  30.3ab  54.72ab 2.25ab 12.09ab  19.04bc  31.13ab 3233.0a 33.52b 7400.0cd
Nornal irrigation ~ KGS23  93.7h  20.4g 55.15ab 1.58¢ 13.35a 15.77e  29.12bc 4142.0a 29.07¢ 8522.0ab
KGS32  133.9ab 31.7ab  64.78a 1.64c 9.8lef  20.34ab 30.14bc 2962.0c 30.08¢ 6843.0de
Kimiya  105.7fg  27.7ef  56.50ab 2.36a 13.09ab  1833bc 31.41ab 3317.0b 36.65a 7805.0bc
Sepide  1263d 31.9a 59.67ab 1.47c 12.99abc  1323fg  26.22ef 3793.0a 23.47¢ 7194.0cd
KGS15  1053g  28.3de  54.05ab 1.98b 11.29b¢  16.70de  28.00cd 3169.0a 33.35b 6563.0ef
e 25 KGS23  92.0h  20.6g 48.67¢ 1.42¢ 11.15cd ~ 12.07g  23.22fg 4087.0ab 26.02de 7612.0¢
Mild water stress ~ KGS32 13592 32.3a 59.90ab 1.46¢ 9.10f 17.08cd  26.08ef 2908.0cd 28.22¢ 5615.0g
Kimiya  108.3fg  26.6f 58.15ab 2.50a 1032de  12:69¢  23.01fg 3367.0ab 35.02ab 6644.0de
Sepide  128.4bc  29.5cd  63.77ab 1.36¢ 11.68ab 871h  20.38gh 3620.0a 23.42¢ 6147.0fg
N KGS15  111.7¢f  28.6de  56.07ab 1.99b 10.13¢f  12.69g  22.82¢g 3410.0a 31.98bc 6345.0fg
o KGS23  97.9h  21.3g 50.33b 1.47¢ 11.11cd 9.51h  20.62gh 3771.0ab 25.30e 6578.0ef
Severe water stress  KGS32  133.0ab__ 31.2ab __ 58.83ab 1.53¢ 7.24g 12.0lg  19.25h 2682.0d 28.75¢d 4608.0h

...6(«;\;r,f,y‘;,s,{,\,.\‘sud‘y”u,uﬂn;u&u_)')\

ien 70 Yoz o 53 (S5 0 505T by (5bT sl B O g a3 alie Dog o b (sl SOl
Means with similar letters in each column are not significantly different at 5% propability level.

5 e e VYo 5 g LT S 0 5 ) ks 5 e (T 25 (e S 51 s fn e 70 31 g 0T (2T 255 05 0T 51 in sy Sle LT - sla

(A 5l e LT oS

Water treatments were: irrigation after 60 mm evaporation (normal irrigation), normal irrigation till flowering and then irrigation after 120 mm
evaporation (mild water stress), and water withholding after flowering (severe water stress).
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Table 3. Estimation of susceptibility or tolerance rate of cultivars and promising lines of grain sorghum based on tolerance indices in non-

stress and stress conditions

5 25 Shes 533 Shee Joms o o Silee ool Sl Jo>ss oL oels el e
djilal s i Ll e o % S 4 > Shes sl > Sas
;Jil.o.c
Cultivar Yp Ys TOL MP GMP SSI STI Y1 YSI %R

(kgha!)  (kgha™)

Kimiya WS 916251  6644.44  2518.07 7903.48  7802.55 1.15 0.96 1.10 0.73 27

Sepide s 7973.61 614723 1826.38 7060.42  7001.12 0.95 0.80 1.01 0.77 23

KGS15 7399.99  6344.59  1055.40 6872.29  6851.99 0.59 0.73 1.05 0.85 23

KGS23 8521.95  6577.78  1944.17 7549.87  7487.02 0.95 0.88 1.08 0.77 23

KGS32 B 6843.06  4608.33  2234.73 572570  5615.61 1.36 0.49 0.76 0.67 33

Mean oSl 798022 606447  1915.75 7022.35  6951.66 1.00 0.77 1.00 0.76 25.80

Ys: Yield in Stress Condition
Yp: Yield Potentiol
GMP: Geometric Mean Productivity
Y1 : Yield Index
TOL: Tolerance Index
SI : Stress Index

STI: Stress Tolerance Index
YSI : Yield Stability Index
MP : Mean Productivity

% R: Reduction
SSI : Stress Suscecpibility Index
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Table 4. Correlation coefficients between tolerance indices and Yp and Y's in non-stress and drought stress conditions

s st Lo o Shee s Sl Jos T o oL e
dup ks lls S % = > Shos ESEAn
bjﬁ&
Indices TOL MP GMP SSI STI YI YSI
Ys (kg ha™) 0.81™
TOL 0.43™ -0.19™
MP 0.95" 0.95" 0.14™
GMP 0.94" 0.96" 0.10™ 1.00™
SSI -0.20™ -0.61™ 0.89° -0.32" -0.36™
STI 0.96" 0.94" 0.15™ 1.00™ 1.00" -0.31™
YI 0.81™ 1.00™ -0.19™ 0.95" 0.96" -0.61™ 0.94"
YSI 0.08™ 0.66™ -0.86™ 0.38™ 0.42™ -1.007 0.37™ 0.66™
%R -0.42"™ -0.83™ 0.58™ -0.65™ -0.68™ 0.84™ -0.66™ -0.83™ -0.86™
..x.;);\,M);AJL.;'}IC&“);)I;@“)!;@MR%JSy:**}*d’ls

ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively.

Ys: Yield in Stress Condition
Yp: Yield Potentiol
GMP: Geometric Mean Productivity
Y1: Yield Index
TOL: Tolerance Index
SI : Stress Index

STI: Stress Tolerance Index
YSI : Yield Stability Index

MP : Mean Productivity

% R: Reduction

SSI : Stress Suscecpibility Index
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Table 5. Vectors and eigenvalues for tolerance indices in cultivars and promising lines of grain sorghum

il 3 0%y polie o e 533 s 533 Shes o oSN Sl ol o Lasls Lasls o ys
Lyl Gl e e e o Sks ol Sl
JL g :ng».s .>J§L..c
Component  Eigenvalues Cumulative  Yp (kgha') Ys(kgha') TOL MP GMP SSI STI YI YSI %R
1 6.897 68.965 0.780 -0.227 0.931 0.946 -0.638  0.928 0.997 0.685 -0.864
2 2.990 98.867 0.625 0.973 0.363 0.324 0.766  0.371 0.040 -0.724  0.405
2.0+
7 ETLYP Pgimiya
- KGS15
E 0.0
g— —TOL
“ Tss1
1.0~
KGS32
-2‘.0 ‘1[.0 00 1 TD 2!0
Component 2
p33 5 sl slaailga lul sl r;,y iudal glacpY 5 Bl s S e gla et ls SN b sl Y S
Fig. 1. Graph of biplot for tolerance indices in cultivars and promising lines of grain sorghum based on the first and second components
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