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Table 1- Evaluated grain sorghum lines names and origin

Number (s yteu.is) Line Name(:p¥ pb) (o) Origin
1 KGS5 Iran-Kargj (z 5 -glp!)
2 KGS9 Iran-Kargj (z,5 -o'xl)
3 KGS11 Iran-Kargj (z,5 -¢l»!)
4 KGS12 Iran-Karg (z,5 -o'»!)
5 KGS15 Iran-Kargj (z,5 -¢l»!)
6 KGS17 Iran-Karg (z,5 -o'»!)
7 KGS19 Iran-Kargj (z 5 -¢lp!)

14l 095 9w S Y sl asdllas 3590 Slao wlal 0 iie wiz bl 4525 Y Jgux
Table 2- Multivariate analysis of variance based on evaluated traits for grain sorghum lines

(Multivariate Tests) ¢yge31 Vaue) okl ,laie
Pillai's Trace 4.484%
Wilks' Lambda 0.001"*
Hotelling's Trace 38.370"
Roy's Largest Root 19547

7Y Jloss! mlaws yo Jls xe ¥
**: significant at the 1% probability level

bl alisee zohas (sl aalllae 5 )50 Slao olul o piie aiz Guil )l 4525 - ¥ Jguar
Table 3- Multivariate analysis of variance based on evaluated traits for different irrigation levels

(Multivariate Tests) 3031 Vaue) o,bl ,luio
Pillai's Trace 1.728*
Wilks Lambda 0.012*
Hotelling's Trace 21.325*
Roy's Largest Root 17.744%

TN Jlss) o 4o Jlo ime ¥
**: gignificant at the 1% probability level

(ke o x ¥ ) hlie Ol 51 gl anlllas 9,50 Slao bl 0 piite siz (uilyly 2525 -F Jga
Table 4- Multivariate analysis of variance based on evaluated traitsfor Line x Irrigation

interactions
(Multivariate Tests) ¢yge3f Vaue) o bl Hlaie
Pillai's Trace 6.376
Wilks' Lambda 0.100
Hotelling's Trace 26.483
Roy's Largest Root 10.285%

7Y Jleist oy s ixe ¥

**: gignificant at the 1% probability level
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Table 5- Analysis of variance for traitsin seven sorghum linesin different drought stress levels

MS) ©lay yo (5o
azxy Slasd c 132 039
et @b q ) o Job U jgyoland 59, olus i 039 el P o5 Slay . Sy cobus . e
SOV bl wg eyl adlw ylad Sl o 56 B39,y o ol | s Sy oloss g Jgb als aild o ,Slos
df Plant Stem ) o & Ay wtis? £ 19 = Number A Panicle 1000 Grain
height diameter  Peduncle Daysto Daysto T Shootdry  Shoot fresh  Number ¢ | ggf Flag leaf length cain yield
Length maturity  flowering Daysto weight weight of tillers area o
tillering weight
R Idcft: 67.56ns 0.059ns 2.099 ns 1.587 ns 48.02 ns 2.714* 0.043 ns 449171.25ns  0.870ns 0.317ns  15.637 ns 36.752ns 0.344ns 24597 ns
eplications
kel el
Irrigation 2 731.985* 0.033ns 11.835ns 201.587* 290.873* 2.714* 0.259* 1772826.68*  0.530ns 0.020ns  1303.943*  109.163*  15.959*  1294.289*
Level
shol glas
Error 1 4 68.472 0.031 7.369 14.683 23.611 0.357 0.031 175951.97 0.313 0.178 97.964 12.379 0.928 97.818
rror
Iff""y 6 439.460* 0.054ns 92.181* 108.995** 28175 1.238ns 0.132* 463455.05**  0.784ns 0.889ns 4721.872** 115702** 15.701** 860.153**
ine
x 6 el oo
oY 12 79.762* 0.128 83.672* 10.384ns  25.595* 3.381* 0.094* 20134950ns  0.523ns 0.547ns 281.075** 10475ns 0.567ns  124.99ns
IrrigationxLine
‘5;’3 du;» 36 27.874 0.067 31.132 10.317 11.376 1.310 0.042 133370.51 0.431 0.531 86.913 9.163 0.703 67.372
rror
(ao,s) CV. 511 13.20 38.79 4.00 4.31 3.49 20.84 18.53 40.19 7.06 8.28 11.05 9.47 14.56

** * ns: significant at the 1%, 5% probability levels and non significant respectively.

TN 570 Jlisl o jo s cme g lo e juf oS5 4 NS 5 *¥* X
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Table 6- Mean comparison of irrigation levels based on Duncan test

Sl zokaw Sy B 39 olass &l 5l 039 &l ySlos e eIl 5 039 adgs Job
Irrigation Levels Daysto maturity 1000 grain weight(g) Grainyield (g/plant ) Shoot fresh weight (@) Panicle length «cm)
o el P ool 83,57 a 9.512 a 64.55 A 2058 a 29.84 a
Irrigation at 60mm evaporation
e el Ve lal 80.24 b 9.194 a 55.72 B 1979 b 26.98 b
Irrigation at 120mm evaporation
el ok 1A )] 77.38 b 7.868 b 48.89 b 1677 b 2534 b

Irrigation at 180mm evaporation

Wil 10 Jloio! s 55 (5o pae BB pae [ Kilis oS e By > gt o )0
The same lettersin each column indicates no significant at %5 level probability.

SIS gy ool (g S oIl wlas L 5l slails 055 5 ilie SlacnY (iNls annlie =V Jguer
Table 7- Mean comparison of grain sorghum lines based on Duncan test

oY Sy B 595 Sl ails 1 059 1o 0 Slos tled plsl 5 059 adgs Job

Line Days to maturity 1000 grain weight(@) Grainyield (g/plant ) Shoot fresh weight (@) Panicle length «cm)
KGS5 86.67 A 10.29 a 64.92 ab 2328 a 27.81 bc
KGS9 78.89 D 8.389 b 43.67 e 1979 ab 26.48 bc
KGS11 77.78 E 10.95 a 55.98 cd 1864 bc 2281 d
KGS12 80.00 C 8.148 b 61.48 bc 1976 ab 29.11 b
KGS15 82.78 B 8.627 b 70.65 a 2033 ab 34.18 a
KGS17 80.56 C 8.506 b 48.74 de 2047 ab 25.47 cd
KGS19 76.11 F 7.092 c 49.26 de 1781 c 25.84 cd

Ol 058 i a4y s 055 y5m slacish 5l (F i STy — e 5 ol 52

ibee 7 0 Jlexsl gmha )3 (5,ls e M pae ,Silis oS i By gt ,8 50
The same lettersin each column indicates no significant at %5 level probability.
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Table 8- Mean comparison of grain sorghum linesin different irrigation levels based on Duncan test

WA b Ve o)leds uaniy Jlo o550 slacile 5 ey (lolS (6595058651 cimghy - (oo dloe

kel el oY JSlay Job g gl 2 S ol
Irrigation Level Line Peduncle Lengthcm) Plant heightcm) Flag leaf areaccm?
(55 MM $+) 60mm evaporation KGS5 26.08 a 99.5 fghi 93.40 gh
(;e5 MM $£+) 60mMm evaporation KGS9 10.19 cde 1185 ab 103.7 fg
(55 MM £+) 60mm evaporation KGS11 7.533 de 110.7 bcde 68.93 i
;a5 MM $£+) 60mMm evaporation KGS12 11.62 cde 1159 abc 133.7 bc
;5 MM #+) 60mm evaporation KGS15 10.18 cde 120.8 a 147.2 ab
(;5d MM #+) 60mm evaporation KGS17 24.15 ab 104.3 defg 96.06 fgh
;5 MM #+) 60mm evaporation KGS19 16.17 abcd 100.9 efghi 85.82 h
(y5=s MM AY+) 120mm evaporation KGS5 19.98 abc 101.7 defgh 107.0 efg
(8 MM YY+) 120mm evaporation KGS9 15.00 bcde 94.20 hij 103.4 fg
(8 MM YY+) 120mm evaporation KGS11 13.38 bede 104.7 defg 81.49 hi
(& MM AY+) 120mm evaporation KGS12 15.13 bede 106.5 cdef 1457 ab
(;Ses MM Y+) 120mm evaporation KGS15 10.37 cde 111.7 abcd 161.2 a
(;5=s MM AY+) 120mm evaporation KGS17 4.743 e 91.52 ij 111.2 defg
(e85 MM \Y+) 120mm evaporation KGS19 16.80 abed 95.22 ghij 98.55 fgh
(& MM YA+) 180mm evaporation KGS5 16.68 abcd 102.6 defgh 1257 cd
(;8d MM YA+ 180mm evaporation KGS9 18.00 abed 105.2 defg 106.0 efg
(355 MM YA+) 180mm evaporation KGS11 13.00 cde 105.0 defg 95.13 gh
(& MM YA+) 180mm evaporation KGS12 10.07 cde 100.8 efghi 134.3 bc
(355 MM YA+) 180mm evaporation KGS15 16.20 abcd 106.0 def 1374 bc
(55 MM YA+ 180mm evaporation KGS17 1553 abcde 86.37 j 1224 cde
(5 MM YA+) 180mm evaporation KGS19 11.23 cde 88.02 j 1138 def

Wil 10 Jloiml mdas )5 (g5l g BB pae [ Klis oS i By y gt ;B 50
The same letters in each column indicates no significant at %5 level probability.
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Table 7- Continued

&bl b oY g pldl i (35 & 4y B 39, Slass BE G 59, Slas
Irrigation Level Line Shoot dry weight@) Daysto tillering Days to flowering
(a5 MM £+) 60MM evaporation KGS5 1.505 a 32.00 b 85.00 a
(ya55 MM $+) 60mMm evaporation KGS9 1.021 cd 35.00 a 83.33 ab
(a5 MM £+) 60MM evaporation KGS11 0.9097 cd 32.00 b 78.33 bed
(;w%5 MM £+) 60mm evaporation KGS12 1.100 bed 32.00 b 75.00 cde
(s MM $+) 60mMm evaporation KGS15 0.9103 cd 33.00 ab 85.00 a
(53 MM $+) 60mm evaporation KGS17 1.433 ab 34.00 ab 83.33 ab
(55 MM $+) 60mm evaporation KGS19 0.8200 cd 34.00 ab 81.67 ab
(s MM AY+) 120mm evaporation KGS5 1.152 abc 34.00 ab 80.00 abc
(8= MM 1Y+) 120mm evaporation KGS9 0.9470 cd 32.00 b 75.00 cde
(8 MM 1Y+) 120mm evaporation KGS11 0.9107 cd 32.00 b 75.00 cde
(s MM AY+) 120mm evaporation KGS12 0.8837 cd 34.00 ab 81.67 ab
(s MM AY+) 120mm evaporation KGS15 0.9097 cd 33.00 ab 80.00 abc
(s MM AY+) 120mm evaporation KGS17 0.9790 cd 32.00 b 80.00 abc
(8= MM 1Y+) 120mm evaporation KGS19 0.8740 cd 32.00 b 80.00 abc
(53 MM YA+) 180mm evaporation KGS5 0.9090 cd 32.00 b 75.00 cde
(55 MM YA+) 180mm evaporation KGS9 1.112 bed 32.00 b 7167 e
(ya5d MM YA+) 180mm evaporation KGS11 0.9917 cd 32.00 b 73.33 de
(g MM YA+) 180mm evaporation KGS12 0.7397 d 33.00 ab 75.00 cde
(55 MM YA+) 180mm evaporation KGS15 0.9947 cd 33.00 ab 7167 e
(s MM YA+) 180mm evaporation KGS17 0.7053 d 33.00 ab 75.00 cde
(55 MM YA+) 180mm evaporation KGS19 0.7267 d 32.00 b 78.33 bed

The same lettersin each column indicates no significant at %5 level probability.
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Table 9- Correlation coefficients between traits in seven grain sorghum lines

(trait) e lFé;g 2) 3) ) 5) 6) ) ®) 9) 10) an a2 13)
area

4“” Jsb @ 0.528"

Panicle length

Uy BN 0230 0472

Plant height

SOl Jsb 0207 0125 -0.177

Peduncle Length

& g 3o (5) -
0031 -0241 0314 -0605

Number of Leaf

4y dlusi (6)

-0.181 -0.064 0.428 -0.387 0.372
Number of tillers

5o a5 (7
el 0017 0003 0218 0038 -0087 -0.058
Stem diameter
( (X1 3 0939 (B *
IR PN FO® 5059 0437 0303 0267 0205 0021 0170
Shoot fresh weight
( (0 &Cis 939 9 %k *k
9B P ©9D 0249 0304 0321 o06aa”  -0378 0211 0247 0.705
Shoot dry weight
.' 10 * % * % * % *
4139 ke (10 0266 0700 0585° 0179  -0013 -0023 -0193 0592 0433
Grain yield
3 14 v39 (11 * *k * *
1 )l s (B0 0435 0050 0341 0121 0100 0353  -0012 0582 053 0507
1000 grain weight

o3 4y B 39 oluwi (12)
T 0.167 0279  0.315 0.141 0.073 0.001 -0.017 0.279 0.065 0.276 -0.058
Daysto tillering
DN HLRTE 395 aluwi (13)
Daysto flowering
& ) G 39 oluwi (14)

Days to maturity

0037 0474 0214 0142  -0.085 0228  -0.052 0456 0324 0447 0233 0479

0157 0559 0411 0248  -0186  0.030 0.195 0749 0595 0675 0511 0163 0509

A 5‘/.&kalch.d)o)law@;ng—:ze
*x * - dgnificant at the 1%, 5% probability levels.
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Table 10- Stepwise regression for grain yield in sorghum lines

Joo 4y 0l 5,19 wlie Og S ) pb t
Variables Entered in model Regression coefficients
(Panicle length) aies Job 2.018 5.347"
(1000 grain weight) 4ls 3 39 3.941 3.739”
(Constant) fouw 31 2 ¢ -33.806 -2.474
R%./ vy 7Yl o 5o s sine

**: Significant at the %1 Probability level.
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Table 11- Analyses of variance for multivariate regression

Joe ol azy0 ©laypo & gazeo ©laypo (Sileo F
Model df Sum of Squares Mean square
(9w 55 Regression 2 2197.820 1098.910 22.346™
(slo Bl Residual 18 885.173 49.176
(Js) Total 20 3082.993

1Y Jlis! o 5o ls gixe e
**: Significant at the %1 Probability level.

Goll gobw bwgia ;o 4l o Slae Cole 42 Y Jguz
Table 12- Path analysis of grain yield in average of irrigation levels

S
Indirect effects trough

(Trait) ciw oo 5 -
direct effect ~ Sres bodle (Fumen w15 513 o539 by Jab
Simple C(;/rir:f'on with (1000 grain weight) (Panicle length)
(Paniclelength) asgs Job 0.676 0.700 0.024 -

(1000 grain weight) aifs 513 39 0.473 0.507 - 0.034
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Panicle length

ases 0.767
0.05

alslze 53

1000 grain weight

ailo o ,Shos
Grain Yield
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Residual
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Figure 1- Path analysis of grain yield and effective components on yield diagram
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Response of Some Grain Sorghum Genotypesto Water Deficit

Aharizad, S, S. Shahbazi®, A. Mohammadi®, A. Fouman Ajirlo*, and M. Noruzi®

Abstract

To study the effect of drought stress on some grain sorghum lines, a split plot experiment
based on complete randomized block design with three replications was conducted during
2007-8 at the Agriculture Research Field of Islamic Azad University, Tabriz Branch, Iran.
Irrigations after 60, 120 and 180 mm evaporation from the pan were assigned to main plots
and seven lines of grain sorghum to sub plots. Multivariate analysis of variance was fulfilled
for fixation of type | error. Analysis of variance showed significant differences among lines
and irrigations for most of the traits. Based on mean comparison, KGS5 and KGS15 showed
the highest means for most of the yield related traits. Path analysis was conducted by using
the stepwise regression on mean of irrigation levels. Results showed that panicle length and
1000 kernel weight were the most effective components on grain yield.

Key words: Grain sorghum, Stress tolerence, Water deficit.
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