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Relationship between grain yield and plant characteristics in grain sorghum
genotypes under drought stress conditions
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Table 1. Analysis of variance for plant characteristic of grain sorghum genotypes in normal condition
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Table 2. Analysis of variance for plant characteristic of grain sorghum genotypes in drought stress at vegetative growth stage
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Table 3. Analysis of variance for grain plant characteristic of sorghum genotypes in drought stress at reproductive growth stage

2z
3
<
E —_
- °
3.8 - = S
13 = K = =
= %ﬂ = a2 . 2 ﬁ g )
& .2 S S : W i 2 3% 3z 43 :
1) = . . ) ‘D ° = — 2 - >
- E 5 §: JE o8 MWz x 2 5 £ 48 & 3% 15 1® %s gj“’ <
. - B W = B 45 AN ;g?: % o ¥y § 32 £ N 2 o 2?8 2 2= % S 2 gl‘;
N gl &5 ¥ £ z—g 92 j Z Y g %g s n o %O q 2 \1; ig i g ig ig -] -4 g
b ; x 2 - 5 5 ; g AN 3 2 E
sov d.f SE 9 & P& 3 3 Y8 93 9¥A Y5 Y 2 3 2 v e vE 32 3z MR J = 535
. ’Ll'( 2 0.007  24.05 75.25 1580 0.001 9054 0.001 43.28 0.08 0.21 27.45 25.9 38.57 187198 1603 25225 24341 3368656
0C
Y 12 0.04"  51.15™ 3206.54 486984  243.58" 8817 128777 3349.18" 286" 28.72° 8305817  2708.6"  65.08"  2742588™  70803™ 551719 50555  6886455"
genotype
s
. 24 001  6.73 17.68 2256 0.001 1501 0.001 11:07 1.24 2.1 71.49 61.5 5.05 56730 668 7723 4279 822701
ITOr
ns: Not significant S5 me e M8
* and **: Significant at 5% and 1% probability levels, respectively 2055 685 5 gty dlal s )3 s gae 55 @ e 9k

A4


www.SID.ir

WWRY Olls oY o5l o ler Al 01l (515 p ke el

O O a5 53 15 S s Sla 55 53 (LS Dl s esle  Seen il 5 —F U

Table 4. Simple correlation coefficients plant characteristic of grain sorghum genotype in normal condition
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Grain weight per panicle
. . . SOPERS -0.04 -0.22 0.40%* 0.85** 0.56** 0.58%* 0.58%* 0. 46* 0.18 0.35% -0.53%* -0.14 0.09 0.11 0.23
Biological yield
. e e -0.17 0.16 -0.07 -0.53%* -0.11 -0.17 -0.27 -0.12 -0.15 -0.34* 0.07 -0.05 -0.32%* 0.21 -0.03 -0.56%*
Harvest index
- a2, -0.18 0.04 0.17 -0.12 0.21 0.16 0.05 0.15 -0.08 -0.21 -0.24 0.16 -0.36* 0.36* 0.14 -0.05 0.85%%
Grain yield
ns: Not significant Jls sos 8 M8
* and **: Significant at 5% and 1% probability levels, respectively Loy 55 g g Jlel sk 53 s e 5w e 5 %
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Table 5. Simple correlation coefficients between plant characteristic of grain sorghum genotype in drought stress vegetative growth stage

2
3
<
E —
A - - 3
) 2 = 5 ]
- = - =] ‘} . 5 -2 g =
£ N : N re 35 5 Jg £ 2 35 32 I 5
= 2 = R ~ 2 58 “y 2 95 o ] ) § . N 2= 35 3@ 39
28 5 |5 e 32 3% e o 8 = 2 JE 3E 32 35 bl %
EE PR - - LA CR =B -, S B FIE DY S A I
=i 2 = Do = a . 5.8 = . 4.5 he a
- » 1202 ¥EO9E Rz 0% GF iF Ds (GE oowE ME O 5E hs 3E G2 4%
Traits i BE 3 E I E 25 YA 9 9 9 & Y2 Yz 2 &5 iz 3 E 2 S z G 4 =
b Jsb .
Panicle length 0.17
Sy thi:)\
Plant height 0.09 0.06
wle oS 05y -
Stem dry weight 0.10 -0.11 0.65
BB g7 014 039% 036+
Day to flowering
ESECENI N * *
Leaf dry weight 0.14 0.07 0.34 0.36 0.14
S I S 65
Days to  physiologic 0.08 0.01 -0.14 0.09 0.66** 0.10
maturity
o3 e ot N P % N
Flag leaf height 0.03 0.13 0.85 0.70 0.24 0.26 0.16
& ol 0.16 -0.01 0.12 0.45%* 0.03 0.09 0.09 0.24
Leaf number
. Sl 0.17 0.12 -0.31 -0.03 0.18 0.14 0.55%* -0.38% 0.31
Stem diameter
7 S e 0.09 0.27 -0.35% -0.48%* -0.46%* -0.33 -0.46%* -0.52%* -0.25 -0.11
Flag leaf area
. . $FO 014 030 014 0.59% [ 0.05 013  -0.11 0.14 043 0.1 -0.15
Panicle weight
wls Hla 05 N #x N sk N P . *x . N
1000 kernel weight 0.01 0.30 0.47 0.24 0.03 0.04 0.52 0.44 0.06 0.44 0.07 0.32
b Jfldb 2l -0.02 0.18 0.35% 0.34* -0.08 -0.07 -0.36* 0.38* 0.04 -0.39% 0.35% -0.12 -0.33
No. kernel.panicel
. |2 sk s 0.02 0.32% 0.14 0.18 -0.17 -0.12 -0.28 0.16 -0.04 -0.030 0.44%* -0.27 -0.01 0.93%*
Grain weight per panicle
. . A&j’]”‘ > 0.07 0.01 0.63** 0.96%* 0.27 0.43%* -0.01 0.66** 0.40* -0.09 -0.32% 0.48** -0.21 0.54%%* 0.40*
Biological yield
. e el -0.06 -0.30 -0.18 -0.40* 0.09 -0.51%* -0.09 -0.02 -0.24 -0.36% 0.06 -0.26 -0.16 -0.01 -0.03 -0.43%*
Harvest index
A a2, 0.02 -0.22 0.40* 0.51%* 0.24 -0.06 -0.14 0.57** 0.08 -0.38* -0.12 0.18 -0.32%* 0.6%* 0.47%* 0.56%* 0.48%*
Grain yield
ns: Not significant S5 gne b NS

* and **: Significant at 5% and 1% probability levels, respectively
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Table 6. Simple correlation coefficients between plant characteristic of grain sorghum genotype in drought stress reproductive growth stage

2
e
E T
e 2 z 3 e
= 20 2 8 3 b 2 3
& - 2 - . =
- 5 % e - o 5 I 3 : ER-] e 5 5
i€ Z 5z 3% i 3% wE w3 5 N 2 .z 3 1% 4z 9d
2 B R Y 4 — e . 2 15} a =
TE 3 52 3 3 dz e LE 3% < .5 3 52 2 3 5 2 S b3
3.5 o5 32 Y . B - o = = = © 3 ) N C] Eiapy = = - 3 X9
_ b= AE VB 35 7 55 JE 12 5 15 e bE 28 S b E 2z 4 g
Traits Slis he 3 £ EN A7) YA Y 3 38 o) Y Z 25 Ve 3 £ == Pz LG NI ).’I}
b Jsb
0.43**
Panicle length
Spg®l g 0,420
Plant height : :
o SesELs on 031 0.94%*
Stem dry weight
. 205 0.01 0.32% 0.17 0.25
Day to flowering
| Saselhs 0.07 0.32% 0.14 0.20 0.67%*
Leaf dry weight
S Sl oy 0.28 0.01 0.04 0.62%* 0.45%*
Days to physiologic maturity
cidlpmasadet g0 0500 0.96%* 0.92%* 0.18 0.13 0.07
Flag leaf height
sl -0.06 0.19 -0.15 -0.14 0.33* 0.26 0.41%% -0.18
Leaf number
. b e 0.23 0.43%* -0.43%* -0.45%* 0.02 0.43%% 0.43%* -0.40* 0.34*
Stem diameter
TS el 0.32% 0.21 -0.56%* 0.48** -0.41%% -0.47%* -0.18 -0.46%** -0.04 0.27
Flag leaf area
. . 5705 0.38% 0.17 0.25 0.45%* 0.25 0.15 -0.21 0.31 -0.04 -0.23 0.15
Panicle weight
wls )l 05
1000 kernel weight 0.23 0.01 0.31 0.32 0.03 0.28 0.25 0.23 0.18 0.25 0.04 0.24
et 0.25 0.30 -033* -0.18 0.30 0.17 -0.10 -035% 0.13 0.18 0.09 0475 .0.12
No. kernel.panicel
. . e J.;”'u' o 0.10 0.28 -0.41%* -0.28 0.29 0.34* 0.07 -0.39* 0.20 0.33* 0.06 0.30 0.40* 0.85%*
Grain weight per panicle
. . . S, -0.03 -0.12 0.77*#% 0.99%* 0.45%* 0.47*+% 0.12 0.76%* -0.02 -0.28 -0.48** 0.62%% -0.12 0.20 0.17
Biological yield
. RS 0.14 0.30 -0.49%* -0.55%* -0.10 -0.03 0.04 -0.50%** 0.09 0.22 0.04 -0.41%* 0.20 -0.26 -0.15 -0.60**
Harvest index
- R 0.16 0.29 -0.01 0.02 0.31 0.40* 0.19 -0.03 0.13 0.07 -0.42%* -0.05 0.15 -0.08 0.02 0.08 0.74**
Grain yield
ns: Not significant S5 me NS

* and **: Significant at 5% and 1% probability levels, respectively

\4Y

M‘)Jdg‘}@JL«:’\C}L‘»J)JbgM%;qZ**}%


www.SID.ir

M Slio b 4l 5 Slas Loty "

G 5 A Oa sl b 3 1l o S ) s 3 5 3 Sl sl b s Sk o8 4 68 0 g S5V U

Sl s gy ey (Sis

Table 7. Stepwise regression between yield and other traits in 13 grain sorghum genotypes in

normal condition and drought stress at vegetative and reproductive growth stages

g;.iu_'.»)'T sl Jde H3 ol 3 )l Slaws 2
R B t Bet
Treatments Variables entered in model e
& . ~‘ ‘ - ok
e eR 0362 0.131  0.733 2.90 0.224
No.kernel.panicel
g Colus *k
PR 0.485 0235  -54.99 -6.629 -0.798
Flag leaf area
als 8 055 o
) 0.608 0370 -397367.2 -6.408 -0.784
1000 kernel weight
25 Sl 2 0 w3
o O . o 0732 0.536  -13.127 26.589 -1.082
Normal Stem dry weight
5 P N
A 0.784 0.614  53.102 3.708™ 0.565
Plant height
7 o 0.837 0.701  17.885 2.580 0.271
Leaf dry weight
S5 S 6 0.859 0.738  79.156 2.127° 0.242
Days to maturity
e SN2 22257736
Constant
s o 0.680 046  0.855 46457 0.554
Y No.kernel.panicel
Vegetative i da 0.748 056 25335 2817 0336
Flag leaf height
g -376.296
Constant :
& ol sk
0TS 0.399 0.16 -16.376 -3.425 -0.484
sl Flag leaf area
R d t S g sk
eprocuctive b 0.560 0314  150.860 2.843 0.401
Panicle length
<l 38
N 5016.612
Constant

53 adls sl 5 b Slas > 5 5 )y elies 6
) 3 GRS Osds Bl 55 S il s Sles  ai 5
ol Aol (6oL ) Sladsy j3 o ld |l uiib)’T
Solanki and Bakhshi, ) —idw 5 SOV .Cul
Garci Del ) ol,LSen 5 JIy s J.l.sl:_.,»)lf (1973
Aghai et al., ) O, SKas 4 BT 5 Moral ez al., 1991
N A i 53 603 035 pofts b 31 55 (1996
Cenl L a5y 5 Shae (g9 abiw 53 415 sldw 3 b
Fathi and )(aJ._E.a b, 9 b s S J‘)‘)—?
Sl s 5103 5 YU (Rezaci Moghaddam, 2000

\4v

o3 als sl (VYY) ab g 5o Hedn 09 Slaws 4
o 30 (/8Y) Bl &St 059 5 (+/4)) ad g5
S e e Do a3 B o e Slis
298 055 adi g 53 4ils Sl s S 1 G b
503, dlasl ils s Shas 65 plis)) 5 b 5o
e s f 1A OT 15
5 oS O Lyl 3 4 5 p Ll ule Dl
a3 e e 53 25 Ll s 5y Co e
i 035 5 b 53 5k O) (SNewad LS el
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Table 8. Partitioning of correlation to direct and indirect effects t;(Biological yield) and t, (Grain yield) for harvest index in 13 grain sorghum

genotype in normal condition and drought stress at vegetative and reproductive growth stages

b 3 s ]
Indirect effect via
iolesT gl jles Sliw Calsp et b Kaes o s i) J5 s 5 i) 55w 3 Shes 6l 5 Sles
Treatment Trait Correlation coefficient with harvest index ~ Direct effect ~ Total indirect effect ~ Biological yield Grain yield
S5 Oak t, -0.553" 0.59 -0.037 -0.037
Normal t) 0.848" 0.84 -0.008 -0.008
oileSl I
Residual effect 0-069
s t, -0.431" -1.007 0.576 0.576
Vegetative t 0.475" 1.034 -0.559 -0.559
obileSL I
Residual effect 0.273
il t, -0.599™ -0.66 0.061 0.061
Reproductive t 0.735" 0.79 -0.055 -0.055
sl ;\
. T 0.159
Residual effect Residue effect
ns: Not significant Sl gma & DS
* and **: Significant at 5% and 1% probability levels, respectively L3 685 5 gy ler 2 glaw )3 Jla dan 5 1k 9
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Table 9. Partitioning of correlation to direct and indirect effects for plant characteristic of grain sorghum genotypes yield in normal condition

G Sl s i
Indirect effect via

=]
E
})"g 251 3 19 Y = = ;
= 2 - Y =g 3 5 B E
5 5 z £ 5 P = N - 5 . L&
%8 = a5, B = 35 z 35 wE g £ 1z @ N 12 33
> 8 3 t= Q ) = - Q.8 2z “y 2, .2 oy g ‘ﬁg 5] n'Q n— 37eb
23 = 5 Y e 2 _ > N AR B M ] = z 3 E 2 2 3D
RS = [ . > ; L] 8 5 - £
\ig% W £ .8 A AR=1 \g—c 29 \,gb Ao B b3 3z ks \\1)5 5L P £ o3
e = 3 1= 15 e 3= k Vg 92 »EE 55 E A2 9= e = 4 4.2
2 EE £ g 125 42 %5 35 2z Rk DB s T AN 3§ hES 48 3 A A5
. ) 20 B ¥a) w,© RI=ES 1E PR 7 YA 9 9 Y8 g Lo Yy 2 2 3 b 1E ERS 1z 15
Traits Sliw
Tillering(%) SIS0 1760 -0.3384 0.1624 _— -0.0497 -0.0778 0.0014 0.0721 0.0684 0.0920 -0.1022 -0.0288 -0.0064 -0.0558 0.0453  0.0305 -0.0308 -0.0152
0
. @k 00350 -0.1164 0.1513 -0.0055 —_— 0.0185 0.0313 -0.0221 -0.0102 0.0220 0.0297 -0.0341 -0.0185 0.0152 ) -0.0383 0.0242 -0.0067
Panicle length 0.0008
. “xg=l 01650 0.5905 -0.4255 0.1358 -0.0939 —_ 0.4228 0.0951 -0.0094 0.0378 0.5539 -0.1151 -0.1565 -0.0218 ) -0.2521 -0.1092 -0.3360
Plant height 0.2262
o s oS 035 -0.1150 -1.1455 1.0305 0.0046 0.4009 -0.8202 —_— -0.4399 -0.2680 -0.4570 -0.8408 0.0367 -0.0790 0.4376 03265  0.1432 0.2154 0.3436
Stem dry weight
I el ety 0.2110 -0.0994 0.3104 0.0212 -0.0557 -0.0160 -0.0382 _ -0.0445 -0.0454 -0.0160 -0.0092 -0.0210 0.0569 0.0120  -0.0102 -0.0175 -0.0291
Days to flowering
S oS 055 0.1560 0.1870 -0.0310 -0.0378 0.0185 -0.0030 0.0438 0.0838 = 0.0819 -0.0067 0.1047 0.1118 -0.0688 ) 0.0602 0.0267 0.0864
Leaf dry weight 0.0281
&”J"’J o g 0460 0.0441 0.0020 -0.0120 -0.0083 0.0028 0.0176 0.0202 0.0193 —_— 0.0064 0.0060 0.0120 -0.0178 ) 0.0135 0.0000 0.0133
Days to physiologic maturity 0.0036
23l 5 ol 0.1520 0.2370 -0.0850 0.0716 -0.0604 0.2223 0.1740 0.0382 -0.0085 0.0344 _— -0.0590 -0.0578 -0.0159 ) -0.1038 -0.0296 -0.1185
Flag leaf height 0.0673
Leaf number & ol -0.0840 -0.1164 0.0324 -0.0099 -0.0341 0.0227 0.0037 -0.0108 -0.0652 -0.0158 0.0290 —_ -0.0496 0.0356 0.0354  -0.0547 0.0073 -0.0408
. S 02030 0.0980 -0.3010 0.0019 0.0156 -0.0260 0.0068 0.0207 0.0586 0.0265 -0.0239 0.0417 _— -0.0250 ) 0.0554 -0.0066 0.0421
Stem diameter 0.0068
TSl -0.2360 -0.7318 0.4958 -0.1207 0.0951 0.0271 0.2795 0.4186 0.2693 0.2949 0.0490 0.2239 0.1866 _— ) 0.3417 -0.1588 0.1720
Flag leaf area 0.0300
. . S0 01560 -0.2111 0.0551 0.0283 -0.0317 0.0809 0.0602 0.0255 0.0317 0.0171 0.0600 0.0642 0.0146 -0.0087 _ -0.0262 0.0118 -0.0209
Panicle weight
wlsolalls L K N N K K N - — K
1000 kernel weight 0.3550 1.4629 1.1081 0.1302 0.4813 0.6247 0.1829 0.1507 0.4711 0.4491 0.6408 0.6876 0.8265 0.6832 01814 0.7622 0.4637
woadlasld g 360" -1.0909 1.4529 -0.0993 0.3654 0.2018 0.2051 -0.1920 -0.1560 0.0001 0.1364 0.0687 0.0731 -0.2367 0.0611  0.5683 —_— -0.6883

No.kernel.panicel !

000k 1390 1.2009 -1.0619 0.0540 0.0709 -0.6833 -0.3603 0.3519 0.5548 0.3627 -0.6004 0.4203 0.5164 -0.2822 0.1189  0.3807 0.7577 —_—

Grain weight per panicle
Residual: 0.4269 :elosl 5l
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Table 10. Partitioning of correlation to direct and indirect effects for plant characteristic of grain sorghum genotypes yield in drought stress at

vegetative growth stage

G b Sl s il
=] Indirect effect via
B
} g - T
) - 2 X - o [5)
£ £ = 2 - 2% 3 )
15} 15} = = = o - o =
W 5 T .3 5 . 3% T B LY 5 2 1 Ao
> E 8 4 2 A = = Sz 22 58 w2 2 o 2 4 5 ‘S ~3 2= 375
2% 2 = = E -o= 5 S . z 3 E 2 2 3D
2 s 5 Y= -5 = : EES LA 5 = 8 k= 5 n 5§ g
\%\E% N o 1 .g =] :2\2 PR < 2 Q2 5 ¥ o = S 3z 5 Yy 8 Ba) 32 £S5 2=
e g R ¥5 2 32 ! Yy 932 »25 e < 5 4 9 e = 4 =
T EE g ER AE VE 35 18 U3 2ze ¥ s 45 i AE o 28 s 8
. A 38§ a8 e SE TE IE £ %3 Y 3 B3 E X \y 2 s & ve TE 22 ¥ 2 ¥+
Traits Sliw
Tillering(%) e e 0.0210 -0.0586 0.0796 —_— 0.0098 -0.0051 -0.0060  -0.0096 0.0079 -0.0047 -0.0020 -0.0092 -0.0101 -0.0051 -0.0083 -0.0058 0.0013 -0.0009
0
Panicle length b -0.2140 -0.0999  -0.1141 0.0167 —_— -0.0055 0.0105  0.0139 -0.0066 -0.0009 0.0132 0.0012 -0.0115 -0.0271 0.0295 -0.0296  -0.0178 -0.0318
Plant height Cngs 0.4030°  -0.4096 0.8126 -0.0356 -0.0225 —_ -0.2650  -0.1581 -0.1401 0.0577 -0.3457 -0.0475 0.1261 0.1417 -0.0569 0.1933 -0.1450 -0.0573
| Sl 05 0.5130"  -0.3132 0.8262 -0.0320 0.0329 -0.2027 —_— -0.1128 -0.1137 -0.0282 -0.2177 -0.1419 0.0100 0.1491 -0.1845 0.0736 -0.1071 -0.0545
Stem dry weight
el ety 0.2400 0.4057  -0.1657 0.0665 -0.0564 0.1566 0.1461 « = 0.0576 0.2666 0.0966 0.0101 0.0714 -0.1879 0.0215 0.0110 -0.0308 -0.0690
Days to flowering
S oS 055 -0.0590 -0.0731 0.0141 0.0099 -0.0048 -0.0250 -0.0265 -0.0104 —_ -0.0075 -0.0188 -0.0063 -0.0103 0.0241 -0.0091 -0.0031 0.0051 0.0085
Leaf dry weight
&”J”J ,‘;'L"“)u.).” -0.1400 -0.1125  -0.0275 -0.0091 -0.0010 0.0159 -0.0101  -0.0739 -0.0116 —_— 0.0180 -0.0096 -0.0620 0.0518 0.0124 -0.0578 0.0399 0.0313
Days to physiologic maturity
o223 3 5 o 0.5670™ 0.7484  -0.1814 0.0254 -0.0988 0.6316 0.5201  0.1781 0.1923 -0.1197 —_— 0.1804 -0.2814 -0.3906 0.1070 -0.3225 0.2814 0.1227
Flag leaf height
Leaf number & ol 0.0830 -0.1084 0.1914 -0.0170 0.0013 -0.0126 -0.0491  -0.0027 -0.0093 -0.0092 -0.0261 —_ -0.0336 0.0268 -0.0465 0.0060 -0.0038 0.0038
. Sl -0.3760"  -0.0625  -0.3135 -0.0108 -0.0072 0.0193 0.0020  -0.0110 -0.0088 -0.0344 0.0235 -0.0194 —_— 0.0068 -0.0063 -0.0275 0.0241 0.0189
Stem diameter
Flag leaf arca TSl -0.1170 -0.0503  -0.0667 -0.0044 -0.0136 0.0174 0.0239  0.0233 0.0166 0.0231 0.0263 0.0124 0.0054 —_— 0.0077 0.0032 -0.0178 -0.0220
. . 00 0.1790 0.4613  -0.2823 0.0655 -0.1361 0.0641 0.2717  0.0245 0.0577 -0.0507 0.0660 0.1979 0.0461 -0.0706 —_ -0.1467  -0.0567 -0.1236
Panicle weight
| ol ol -0.3210° 0.2865  -0.6075 0.0284 0.0848 -0.1352 -0.0673  0.0077 0.0120 0.1473 -0.1235 -0.0158 0.1261 -0.0183 -0.0911 —_— -0.0954 -0.0020
1000 kernel weight
g,,:],; sl 0.5970™ 0.9099  -0.3106 -0.0209 0.1620 0.3221 03112 -0.0691 -0.0637 -0.3230 0.3421 0.0318 -0.3512 0.3212 -0.1119 -0.3030 - 0.8453
No.kernel.panicel
F 02034 00 0.4670"  -0.2025 0.6695 -0.0030 -0.0644 -0.0283 -0.0352  0.0344 0.0237 0.0563 -0.0332 0.0071 0.0613 -0.0885 0.0543 0.0014 -0.1881 _

Grain weight per panicle

Residual: 0.4269 :elosl 5l
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Table 11. Partitioning of correlation to direct and indirect effects for plant characteristic of grain sorghum genotypes yield in drought stress at

reproductive growth stage

= Gib 3 i
‘s Indirect effect via
&
k=
E
: ;
5 5 3 . = = 2
g £ - Ey . 2B 32 5 8 g
%, 2 a3 S e 3 g ® JE 55 5 1 z 2 35 32
s 9 a2 0 - B z 33 w, B Ny g 5 3] = — a = 2=
> B 5] 9 £ o< = = 2z 25 a2 “, 2, 2 . ,ﬁ;g 5] ~Q a = 3’ b
2 &= 3 3w 2 .20 o> 3= %A R s E . 4 z 5 g 2 2 38
Jz a3 12 12 ag 2 93 S g VRS - 3o 28 2§ 2 2
g 5 g 13 [ e 37 ! Y, 92 »<E = - S =N R e = 4 4 4 .S
TES 2 g = 5E VE 3§ 22 o8 FpE ¥ X 4§ % o e 28 A A5
. A 335 ‘A 8 IE TE P ? 3 Y8 M3 o ¥8E T e g 2 % & e 1 & Ei= g 15
Traits Slis
Tillering(%) e 1580 0.1767  -0.0187 _— 0.0751 -0.0368 -0.0186 0.0021 0.0118 -0.0380 -0.0387 -0.0097 0.0412 0.0564 0.0672 -0.0405 0.0431 0.0175
Panicle length b 0.2860 0.2115  0.0746 0.0899 = -0.0878 -0.0645 0.0679 0.0672 0.0598 -0.0954 0.0391 0.0916 0.0444 0.0355 0.0011 0.0626 0.0592
Plant height “xged -0.0040 -1.2312 1.2272 0.2561 0.5110 —_ -1.1610  -0.2032 -0.1687 -0.0098 -1.1820 0.1896 0.5257 0.6858 -0.3053 0.3792 0.4100 0.5036
S0 60170 0.6159  -0.5989 - -0.1878 0.5808 —_— 0.1503 0.1250 0.0246 0.5679 -0.0850 -0.2747 -0.2938 0.2772 -0.1940 -0.1115 -0.1737
Stem dry weight 0.0647
D G RptY 0.3090 0.2942  0.0148 0.0035 0.0944 0.0485 0.0718 == 0.1962 0.1827 0.0527 0.0962 0.0056 -0.1215 0.0732 -0.0100 0.0885 0.0853
ays to flowering
. S0 0.3920 -0.1666  0.5586 - -0.0530 -0.0228 -0.0338  -0.1111 _— -0.0753 -0.0215 -0.0430 -0.0361 0.0773 -0.0241 -0.0458 -0.0290 -0.0566
Leaf dry weight 0.0112
Davs &”j’ﬂ ‘;"\’"’F 339 0.1850 -0.2920  0.4770 0.0628  -0.0826 -0.0023 -0.0117 . -0.1813 -0.1320 _ -0.0196 -0.1188 -0.1247 0.0514 0.0607 -0.0712 0.0295 -0.0196
ays to physiologic maturity
0203 3y b -0.0290 0.1739  -0.2029 - -0.0784 0.1670 0.1603 0.0311 0.0224 0.0117 —_ -0.0313 -0.0690 -0.0802 0.0530 -0.0395 -0.0614 -0.0673
Flag leaf height 0.0381
sl 0.1320 0.0372  0.0948 - 0.0069 -0.0057 -0.0051 0.0122 0.0096 0.0151 -0.0067 —_ 0.0125 -0.0015 -0.0015 0.0067 0.0048 0.0075
Leaf number 0.0020
. o 0.0650 0.2405  -0.1755 0.0560 0.1042 -0.1027 -0.1073 0.0046 0.0522 0.1027 -0.0955 0.0811 _ 0.0659 -0.0563 0.0611 0.0423 0.0799
Stem diameter
7 S e -0.4170 -0.8777  0.4607 1 -0.1843 0.4889 0.4187 0.3625 0.4073 0.1545 0.4046 0.0360 -0.2405 _— -0.1317 -0.0377 -0.0816 -0.0509
Flag leaf area 0.2800
. . 00 10,0520 0.1874  -0.2394 0.0712 0.0315 0.0465 0.0843 0.0467 0.0272 -0.0390 0.0572 -0.0075 -0.0439 0.0281 _— -0.0444 0.0879 0.0568
Panicle weight
als )l 055 -
1000 kernel weight 0.1460 0.0624  0.0836 00143 0.0003 -0.0192 -0.0197  -0.0021 0.0172 0.0152 -0.0142 0.0113 0.0159 0.0027 -0.0148 —_— -0.0073 0.0250
M’T 2 0810 -0.6498  0.5688 B -0.1923 0.2164 0.1176  -0.1956 -0.1131 0.0656 0.2294 -0.0845 -0.1144 -0.0604 -0.3047 0.0760 _— -0.5549
No.kernel.panicel 0.1585
5200038 6180 0.1063  -0.0882 0.0105 0.0298 -0.0435 -0.0300 0.0308 0.0361 0.0071 -0.0411 0.0214 0.0353 0.0062 0.0322 0.0426 0.0907 _

Grain weight per panicle

Residual: 0.6994 :sulesl 3
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Relationship between grain yield and plant characteristics in grain
sorghum genotypes under drought stress conditions

Sarvari, S. M. and S. A. Beheshti

ABSTRACT

Sarvari, S. M. and S. A. Beheshti. 2012. Relationship between grain yield and plant characteristics in grain
sorghum genotypes in the normal and drought stress conditions. Iranian Journal of Crop Sciences. 14(2):183-

201. (In Persian).

This experiment was conducted with 13 grain sorghum genotypes in three different moisture conditions
including: non-stress and two water deficit conditions (in vegetative and reproductive stages) using randomized
complete block design with three replications. In the non-stress experiment, irrigation applied according to the
plant requirement, and for two experiments: (1) drought stress imposed in vegetative stage (since four leaves up
to flowering stage) and (2) drought stress imposed in reproductive stage (since flowering up to maturity).
Analysis of variance showed significant differences among genotypes in all traits in three conditions. Positive
and significant correlations of grain yield with harvest index and grain.panicle” were obtained in non-stress
conditions. There were positive and significant correlation of grain yield with flag leaf height, plant height,
harvest index and biological yield in drought stress in the vegetative stage as well as with harvest index and days
to flowering in drought stress in the reproductive stage. Results of multiple linear regression analysis (MLRA)
revealed that in non-stress conditions grain.panicle™, flag leaf area, 1000 kernel weight, stem dry weight, plant
height, leaf dry weight and days to maturity, in drought stress in vegetative stage conditions, grain.panicle” and
flag leaf height, and in drought stress in reproductive stage conditions, flag leaf area and panicle height were
determined as independent variables that explained variations in grain yield as dependent variable in the models.
Plant characteristics. in non-stress conditions, vegetative and reproductive drought stress conditions explained
grain yield variation with r= 0.86, r= 0.75 and r= 0.56 coefficient of determination, respectively. Also path
analysis for grain yield indicted that grain weight.panicle”, grain.panicle” and stem dry weight had the highest
direct effect in non-stress conditions, vegetative and reproductive drought stress conditions, respectively. These
characteristics had the highest indirect effect through grain.panicle™, grain weight.panicle”, stem diameter, flag

leaf area and plant height on increasing yield.

Key words: Multiple linear regression, Path analysis, Reproductive growth stage and Vegetative growth stage
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