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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
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Table 4. Simple correlation coefficients plant characteristic of grain sorghum genotype in normal condition

2
E
s
E T
38, = < e
. o - =2 3. @ 3 5 <
_ g ) £ <5 12 5 5 I z 2 7% as 3 .
2R 2 = 32 L2 30 W, £ Y 5 g 51 0)2 = = g S \%% 33
1% 5 = 25 38 = ) X 3] E R 2 3 E 23 15 ~E [
L > =8 Z o= 2 S s e £ | 25 38 ?E 32 2 o
TE 52 3< = w e 4 S %2 =8 3% = \y 8 52 8= 28 kS X80 5%
5 e 32 = \a, i 2 = 2 ° 4z s s A2 I e 28 22
; aE Y %8 33 iE s 2w k- ) 35 hES A =S 4o A'E e 15
Traits Slio e 3 e ) 2 & pYal 9 0 N} a Y& A ? 5 Yo RN 22 3 310 N} o) 2T
ab s Jgb
Panicle length 0.0
gl N
Plant height 0.23 0.16
Bl oSest 03 sk
Stem dry weight -0.00 -0.27 0.72
s -0.21 0.19 0.16 0.39%
Day to flowering
&, it 05y N . ok
Leaf dry weight 0.20 0.09 0.02 0.24 0.45
Bide S a7 g9 0.07 0.4 0.46%* 0.44%*
Days to physiologic maturity
\-'ﬂ").j‘('?fvgﬁwu - *ok % -
Flag leaf hoight 0.30 0.26 0.94 0.74 0.16 0.04 0.15
Sl 0.09 0.29 -0.2 -0.03 0.09 0.56%* 0.14 -0.25
Leaf number
5 ol s 0.02 0.16 -0.27 0.07 0.21 0.65%* 0.27 -0.25 0.46
Stem diameter
7 S e 0.17 -0.13 -0.04 -0.38* -0.57%* -0.37* -0.41* -0.07 -0.31 -0.25
Flag leaf area
. . i 0l -0.14 0.01 -0.38* -0.29 -0.12 -0.15 -0.08 -0.29 -0.30 -0.07 0.04
Panicle weight
wls )l 058 - * N *% - * - ok *x *ok N *x
1000 kernel weight 0.09 0.33 0.43 0.13 0.10 0.32 0.31 0.44 0.47 0.57 0.47 0.13
a3 dls sl 0.09 20.21 20.19 -0.19 0.18 0.14 -0.00 0.13 -0.06 0.07 0.22 -0.06 20.52
No.kernel.panicel
. . L2094 058 0.05 0.06 -0.57%* -0.3 0.29 0.46%* 0.30 -0.5%* 0.35% 0.43** -0.24 0.1 0.32% 0.63%*
Grain weight per panicle
. . . SRt -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 el -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
.o s, -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 S5 g e S
* and **: Significant at 5% and 1% probability levels, respectively 20,5 685 5 gty el s 53 s gan 55 @ ek 9k
V4,
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Table 5. Simple correlation coefficients between plant characteristic of grain sorghum genotype in drought stress vegetative growth stage

2
E
<
E -
A5 . - 3
A 2 = =5 .2
. & N 22 3. g 2 g =
= e, A T O BN 5 Js 5 = 1§ 3 2 5
@ 2 z 58 2 E 38 My 2 93 - g ) & B N iy 35 ir 3%
as 8 ) 4z 32 3% - xS § g L L2 3 32 25 »E )5
Teo3: 32 8 T 5 3 EE 3% 42 wE o 33 af AE 0 af x5 03
T . O I I S I A Y I I T -
raits Slis vE 3 A& ) A 5 YA Y 9 e Y Y Z 2N be 3 & ? = Z Q ) M e
W db
Panicle length 0.17
G g tw)\
Plant height 0.09 0.06
Gl oSKas 05 s
Stem dry weight 0.10 -0.11 0.65
2 F S 017 014 039% 036+
Day to flowering
&S 05 . "
Leaf dry weight -0.14 0.07 0.34 0.36 0.14
S5 id S b5
Days to  physiologic 0.08 0.01 -0.14 0.09 0.66%* 0.10
maturity
i ez o Aot N s sk N
Flag lcaf 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
. e 017 012 031 -0.03 0.18 014 055% 038 031
Stem diameter
S el 0.09 0.27 -0.35* -0.48%* -0.46%* -0.33 -0.46%* -0.52%* -0.25 -0.11
Flag leaf area
. . B2 005 0.14 -0.30 0.14 0.59%* 0.05 0.13 -0.11 0.14 0.43%* 0.1 -0.15
Panicle weight
@l 055 N sk N sk N sk N sk N 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
< )flﬁm s -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
. R 0205k Oy 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
. . .&j’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 patls -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 gma & DS
* and **: Significant at 5% and 1% probability levels, respectively Loy 55 g g ezl = gla )3 1 gme o5 4 1 5 %
140
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Table 6. Simple correlation coefficients between plant characteristic of grain sorghum genotype in drought stress reproductive growth stage

B
E
g T
3y 2 £ E 2
- &0 ) 3 & S 8
= = = e ] - 3] o = a =
. < b = 3 32 G 5 3 = z 38 32 o] «
2 £ 2 g 3F 0 g2 3T wE o ME g RN T 5T 3. 35 4z 3
b S o B ‘9, B 2 8 s 3 " g
2 oas 320 Y5 23 Jds Y ER 0 3% 45  vE 55 5 32 TR
15 ] 32 9 = W, 2 92 e = » © A g R 23 <o 4 4 e ™3 Pl
. _ = A g % 8 338 s W g = o -] 3 3 i 4 23 e 3 g e g
Traits o 38 9 & P ? 2 Y8 9 8 ¥ & yg Y 2 2 & (45 3 & 3 S 3 15 ¥ & ) 2
b Jsb
0.43%*
Panicle length
Gy gl } 0 dow
Plant height 0.21 042
o See0s g 031 0.94%*
Stem dry weight
G 0.01 0.32* 0.17 0.25
Day to flowering
& oSas 03y " -
Leaf dry woight 0.07 0.32 0.14 0.20 0.67
Sdai St g 0.28 0.01 0.04 0.62%* 0.45%*
Days to physiologic maturity
o SlpraEadel 0y 050 096 0.92% 0.18 0.13 0.07
Flag leaf height
5 sl
[ -0.06 0.19 0.15 0.14 0.33* 0.26 0.41%* 0.18
Leaf number
) o 0.23 043+ .0.43%* -0.45%% 0.02 0.43%%  0.43%x -0.40% 0.34*
Stem diameter
il Rl 0.32* 021 -0.56%* 0.48%*  -0.41%* -0.47%% 0.18 -0.46%* -0.04 0.27
Flag leaf area
o ot 0d 0.38* 0.17 025 0.45%* 0.25 0.15 021 031 0.04 023 0.15
Panicle weight
wls e 055
023 0.01 -0.31 032 0.03 0.28 025 023 0.18 025 0.04 0.24
1000 kernel weight
o2 Aol 0.25 030 0.33* 0.18 030 0.17 0.10 -0.35% 0.13 0.18 0.09 0.47%* 0.12
No. kernel.panicel
T el 0.10 0.28 0.41%x -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 S -0.03 -0.12 0.77%* 0.99%* 0.45%* 0.47%* 0.12 0.76%* -0.02 028 -0.48%* 0.62%* -0.12 0.20 0.17
Biological yield
) b et 0.14 030 -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
Sl. SLJ_
o ©e 0.16 0.29 -0.01 0.02 031 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 Jls sxe e WS
* and **: Significant at 5% and 1% probability levels, respectively 1055 G 5 gt el o )3 I3 gme 5 4 ek 5 %
\4Y
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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 3 ol 3yl Slaws 2
Treatments Variables entered in model R B t Beta
w2 S 0362 0.131  0.733 2.90" 0.224
No.kernel.panicel
PTA S g ol 0.485 0235  -54.99 -6.629"  -0.798
Flag leaf area
als 8 055 *k
1000 kernel weight 0.608 0370 -397367.2 6.408 0.784
o ook Sl ENIF 039 0.732 0536  -13.127 -6.589"  -1.082
Normal Stem dry weight
<25 0.784 0.614  53.102 3.708™ 0.565
Plant height
o e 0 0.837 0701  17.885 2.580" 0271
Leaf dry weight
S0 S 6 0.859 0.738  79.156 2.127° 0.242
Days to maturity
e Sl 22 22257.736
Constant
s 2 bl 0.680 046  0.855 4645 0554
Y No.kernel.panicel
Vv i 3] 4 & *k
cgetative s d e 0.748 056 25335 2817 0336
Flag leaf height
e Sl 2 376296
Constant :
0TS ol 0.399 0.16 -16.376 234257 0484
sl Flag leaf area
R d t S g ok
eprocuctive b 0.560 0314  150.860 2.843 0.401
Panicle length
Mo Sl 2 5016.612
Constant
o3 ashysliss 5 b lad s 55 550 0 e o3l sl (VYY) ab g 5o H5dn 09 Slaws 4
o) o3 AT sl bl s s aS w5 Shes p ad s o 30 (/8Y) Bl &St 059 5 (+/8)) ad g5
o.x_,:.LﬁULgsLi)'QLE:.E;J)“A_&JJB&bJ’T C il Oy w e WU o i Olw
Solanki and Bakhshi, ) 3w 5 SOV .l 0300 035 ad B 53 413 AR s 2 51 G2 b
Garci Del ) ol,LSes 5 Jl)ss b3l (1973 505,5 Jlesl Sls 5 Shas @ g FLs)l 5 4 5
Aghaietal.,) 0, 8en 5 BT 5 (Moral et al., 1991 e i b LGS OT 158
. ,/ . . o e e hd Y e W s - *e . - |
)HJC-’-S“'Lr-“‘)-"“‘-’d)ﬁr:“*“ﬁ&j‘ﬂ(1996 }UH d)u\_z‘b"‘ﬁ»).ﬁuﬁt‘_b)‘-\_ubuu_&
Cenl b a5y 5 Shae (g abiw 53 415 sldw 3 b w:g‘jwfjauﬁu‘b”lf:):ﬁﬁgﬁ&w
Fathi and )(’J._EA &L.d‘)) Ls_>=’.'3 .,\_:A;ULJ\J_? dg.&)a- 099 4.:24}5-)3‘)}.:\;' O)s LSZM...«A L C,&L
S5 s 1 03 52 YUy (Rezaei Moghaddam, 2000 A1 035U 53,8 Hls gan b wils 3 Shes L dSl
14y


https://dorl.net/dor/20.1001.1.15625540.1391.14.2.7.0
http://agrobreedjournal.ir/article-1-94-fa.html

[ Downloaded from agrobreedjournal.ir on 2024-12-27 ]

[ DOR: 20.1001.1.15625540.1391.14.2.7.0 ]

A\ S Ql:.M.JU Al Q)L;.\:t 5&:;\4:_‘_- -u> "":"_}'l‘ LSC‘)) r)l; Alqu"

Jq\ﬁ)atg\dbr;)y;n&jj\\‘):C,.&bﬂuaé-w(db:ﬁw)tzj(dilj}.\ﬁ:ﬂw)tl QL&"W}:&}V?&‘MQ‘;‘MLSUM“&}?‘?_AJJ“‘?

bl s sty Sl s (i 15 5 85 O
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

G st !
Indirect effect via
ol T glales Slaw Cils el b Soeen s 5! JS poits 2 1 &S5 g0 3 Shes $ls > Shas
Treatment Trait Correlation coefficient with harvest index ~ Direct effect ~ Total indirect effect  Biological yield Grain yield
S5 Oas t, -0.553" 0.59 -0.037 -0.037
Normal t 0.848" 0.84 -0.008 -0.008
odilesly il
5L -0.06
Residual effect ?
Y t, -0.431" -1.007 0.576 0.576
Vegetative t, 0.475" 1.034 -0.559 -0.559
alledl il
o 0.273
Residual effect 7
Sl t, -0.599" -0.66 0.061 0.061
Reproductive ts 0.735" 0.79 -0.055 -0.055
alledl I
" 0.159
Residual effect Residue effect
ns: Not significant S5 gae b NS
* and **: Significant at 5% and 1% probability levels, respectively doys oSG 5 el b 53 s e o 5 4t 3 %
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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

R B
Indirect effect via
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|
o F
b . 3 . E
2 2 - 2 25 3 ) g E
12 ko < ‘= = js = . = ‘S - o &
%, 8 - ng o, b - 18 g 3 g g2 g 1 ) z L 2z
&= & wE D 5 £ o5 28 52 g 98 « 2 3 E 3 "B 3= )
23 5 B k2 = e a8 5 54 . z NE= 2 2 3%
= .2 _ %3 2 ‘§°° -9 =0 [ ‘. > TN =] 2 S B - 25 g =
%2» o 4 3£ 32 3< S . 2 5 ¥oE 3 £ 9B ' 8 53 3,2 S8 B
L= 3 13 15 ] U e “, » e 2T 3 N 2o “15 e a8 ~o 4~ =
2EE £ E SEG \'g %5 335 s e RIS 28 W s 35 S L= a3 A5 AE
. ) 20 & A we  WEL TE P A * % A 9.3 MEE AT 9 Z X Ye 1E 72 1z X
Traits Sliw
Tillering(%) FHERe2 01760 -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
. “FIE 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
. g 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 b -0.2521 -0.1092 -0.3360
Plant height 0.2262
s oS 055 -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 0.3265  0.1432 0.2154 0.3436
Stem dry weight
B oy -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
L oSas 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
5“'5’,]"'."’ =850 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
o3 Sl oS ot 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 S 60840 -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
. Sl 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
S g -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
o hle0s 035500 L1.4629 1.1081 0.1302 -0.4813 0.6247 0.1829 -0.1507 -0.4711 -0.4491 0.6408 -0.6876 -0.8265 0.6832 ) —_ 0.7622 -0.4637
1000 kernel weight 0.1814
M’T 2l 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
0205005 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
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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
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S
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iﬁ = N2 4.8 4.8 :J‘\g 2= L=} 2 2 5 N o B 3 3z kS) Wy 8 ] 4,4 N3 28
2 = 3 1= 5 e 352 ? AU ° »eE =~ 2 O =Y Y e = 4 4 =
T EE 2 g i3 A2 VE 35 2% 5 2RE ¥ 5 g 35 hE A2 = s by
A , 23 5 ¥ e BE 18 -~ ? & Y3 9 3 M E B2 Y 2 2 3 = TE = 12 18
Traits Sliw
Tillering(%) G 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 s dsb -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 il 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
s oS 055 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
A 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
By oSas 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
&"5’.]’5'."’ .‘;J’“’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
o33 o ot 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 i -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 7 S e -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
ety -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
4.‘;"’5,1’3 oo 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
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
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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
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Traits Sliw
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 ddsb 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 x5 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
S 0170 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
R R EY 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
Days 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
&"’]”" ‘;4‘“’}; 30,1850 -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
Days to physiologic maturity
03 3l g o5 Aot -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
. ol 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
P S gt -0.4170 -0.8777  0.4607 - -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
Panicle weight SO 0,0520 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
SRR 1460 0.0624  0.0836 . 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
1000 kernel weight 0.0143
M’T 92 3l -0.0810 -0.6498  0.5688 . -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
02 03k 03 0.0180 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
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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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