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Table 1. Mean comparison of plant characteristics of forage sorghum promising lines in drought stress treatments
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Treatments LT slasles Plant height (cm) Stem diameter (cm) Leaf.plant? Fresh fodder yield (t.ha)  Dry matter yield (t.ha?)
Year (Y) Jl
Y1 VJl 164.6 15 10.9 107.4 27.1
Y2 Y Ju 187.16 145 104 111.8 37.6
Irrigation treatments ST byl
Control (60 mm)(IR1) R IRENY 192.9a l.4a 10.8a 122.3a 37.1a
Mild stress (120 mm)(IR2) oMo 55 183.3a 1.5a 10.6a 112.9a 32.7b
Severe stress (180 mm)(IRs) NIRRT 151.4b l4a 10.4a 93.6b 27.1c
Sorghum lines pS s yw slaY
L1(KFS2) \ 172.8c 1.4bc 11.4a 112.3b 31.1b
L2(KFS3) Y 181.4b 1.7a 10.5bc 133.8a 40.1a
L3(KFS12) v 162.5d 1.4c 10.4¢ 92.1d 28.1b
L4(KFS17) ¥ 171.2¢ 1.4¢ 9.8d 99.7¢ 31.1b
L5(KFS1s) o 191.3a 1.5b 10.9ab 110.2b 31.2b

Ll gl e Syl sy = Jlea|

Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Tukey’s test
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Treatments T gla,ls  Plant height (cm)  Stem diameter (cm) Leaf.plant?! Fresh fodder yield (t.ha!)  Dry matter yield (t.ha'l)
L1(KFS2) 188.6b 1.4de 11.6a 119.4bc 34.2cd
L2(KFS3) 203.9a 1.8ab 10. 8ab 156.3a 49.1a
Control (60 mm)(IR1) 5 asd La(KFS12) 175.0cd 1.3de 10.5bc 101.47de 31.4cd
L4 (KFS17) 187.4b 1.2g9 10.2de 112.4cd 34.9bc
Ls (KFS18) 209.3a 1.4de 11.1ab 121.7bc 35.9bc
L1(KFS2) 180.8bc 1.4de 11.4ab 119.9bc 32.4cd
L2(KFS3) 180.9bc 1.7ab 10.5bc 132.8b 40.6b
Mild stress (120 mm)(IR2) .3 v La(KFS12) 174.0cd 1.4de 10.1de 96.7ef 28.2de
L4 (KFS17) 181.1bc 1.6bc 9.9ef 102.4de 30.9cd
Ls (KFS1s) 199.7a 1.5cd 10.8ab 112.9cd 31. 6cd
L1(KFS2) 148.7fg 1.4de 11.0ab 97.5ef 26.9ef
L2(KFS3) 159.4ef 1.8a 10.3cd 112.2cd 30.5cd
Severe stress (180 mm)(IRs) was :5  La(KFS12) 138.69 1.3ef 10.6bc 78.0g 24.6f
L4 (KFS17) 145.1g 1.3fg 9.4f 84.2fg 27.6ef
Ls (KFS18) 164.7de 1.3de 10.8ab 96.0ef 26.1ef
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Tukey’s test
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Table 2. Susceptibility/tolerance of forage sorghum promising lines based on tolerance indices in non-stress and drought stress treatments (S1=0.23)

oo sy S osb Bl s See 5 s s Shee a0l G Coebs 5 Jesd Jed Gl oS0l 5 Slee el s She olbl pasls e Ao
Sorghum lines Yp (t.ha) Ys (t.ha) GMP SSI STI TOL MP YI YSI Reduction (%)
L1(KFS2) 1194 97.5 107.9 0.79 0.87 219 108.5 1.05 0.82 19
L2(KFS3) 156.3 112.2 132.4 122 1.18 44.1 134.3 1.20 0.72 28
L3(KFS12) 101.7 78.0 89.1 1.00 053 237 89.9 0.84 0.77 24
L4 (KFS17) 112.4 84.2 97.3 1.09 0.64 282 98.3 0.90 0.75 25
Ls (KFSas) 121.7 96.0 108.1 0.92 0.79 258 108.8 1.03 0.79 22
Mean (. Ske) 122.3 93.6 107.0 1.01 0.80 28.8 108.0 1.01 0.77 23.6

Yp: Yield potential, Ys: Yield in stress condition, GMP: Geometric Mean Productivity, SSI: Stress Susceptibility Index, STI: Stress Tolerance Index, TOL.:

Tolerance Index, MP: Mean Productivity, Y1: Yield Index, YSI: Yield Stability Index, % R: Reduction, SI: Stress Index

S 5 5 A 03 Slsled 53 p 85 s i sl slanY b sle 3 Slas 5 oot slapast L (Stuas ol o5 ¥ sl

Table 3. Correlation coefficients between tolerances indices and Yp and Ys of forage sorghum promising lines in non-stress and drought stress conditions

S Osk s Sles Gl 5os Sles a0 e lebe 5 Jed e Gl 0l 2 Sl el 5 Sl ol pesls Gl e
Yp (that) Ys (t.ha) GMP ssl STI  TOL MP YI YSI Reduction (%)
Yp (kg.ha) 1
Ys (kg.hat) 0.95" 1
GMP 0.99™ 0.99™ 1
SSI 0.54 0.26 0.42 1
STI 0.97™ 0.99™ 0.99™ 0.34 1
TOL 0.89" 0.71 0.82 0.86 0.77 1
MP 0.99™ 0.98™ 1.00™ 0.43 0.99™ 0.83 1
Yi 0.95" 1.00™ 0.98™ 0.24 0.99™ 0.70 0.98™ 1
YSI -0.53 -0.25 -0.41 -1.00™ -0.33 -0.85 -0.42 -0.23 1
Reduction(%) 0.51 0.23 0.39 0.99 0.31 0.84 0.41 0.21 -0.99™ 1

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

Yp: Yield potential, Ys: Yield in stress condition, GMP: Geometric Mean Productivity, SSI: Stress Susceptibility Index, STI:

Mean Productivity, YI: Yield Index, YSI: Yield Stability Index, % R: Reduction, SI: Stress Index

doys G gl sha 53 s e o S 1 GF

Stress Tolerance Index, TOL: Tolerance Index, MP:
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Table 4. Vectors and eigenvalues for tolerance indices of forage sorghum promising lines

Sl Ly
g o5 polie S e Aot lli s Slee ki s Ses edis (Kl iS4 Sl 5 Jess oo sl oSl 5 Sl asls s Skes g lub Le=ls Reduction
Component  Eigenvalues ~ Cumulative Yp (t.ha™) Ys (t.ha?) GMP SSI STI TOL MP YI YSI (%)
1 7.442 74.423 0.99 0.901 0.961 0.652 0.932  0.947 0.966 0.892 -0.644 0.628
2 2.543 99.855 0.14 0.434 0.277 -0.757 0.354 0.354 0.258 0.451 0.765 -0.776
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Fig. 1.Graph of biplot for tolerance indices in forage sorghum promising lines basis of first and second component
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Evaluation of drought tolerance in forage sorghum
(Sorghum bicolor L. Moench) promising lines

Khazaei, Al

ABSTRACT

Khazaei, A. 2017. Evaluation of drought tolerance in forage sorghum (Sorghum bicolor L. Moench) promising lines. Iranian

Journal of Crop Sciences. 19(1): 73-85. (In Persian).

To evaluate the drought tolerance in forage sorghum promising lines, a filed experiment was conducted as
split plot arrangement using randomized complete block design (RCBD) with three replications at the Research
Farm of Seed and Plant Improvement Institute, Karaj, Iran, in 2011 and 2012 growing seasons. Main plots
consisted of three irrigation regimes (irrigation after 60, 120 and 180 mm evaporation from class-A Pan) and
sub-plots included five forage sorghum promising lines (KFS,, KFSs, KFSi12, KFSi7 and KFSig). Combined
analysis of variance showed that the effect of irrigation regimes on fresh and dry forage yield and plant height
was significant (P < 0.01). Under sever drought stress the highest forage yield was obtained from KFS3, KFS;
and KFSig lines (112.3, 97.5 and 95.9 t.ha! respectively). Results revealed that stress tolerance index (STI),
geometric mean productivity (GMP) and mean productivity (MP) indexes had significant positive correlations
with forage yield under stress and non-stress conditions and were identified as suitable indices for screening of
forage sorghum promising lines. The results of biplot analysis indicated that KFSs line with the highest STI
(1.18) had high forage yield potential and low susceptibility to drought stress. The results of multivariate biplot
analysis and correlation of indices using forage yield data under stress and non-stress conditions showed that
MP, GMP and STI were the suitable indices for predicting forage yield of sorghum promising lines and superior
genotypes could be selected based on these indices. KFSs promising line was identified as highly adpated forage

sorghum genotype to drought stress condition.

Key words: Biplot, Forage sorghum, Forage yield, Promising lines, Stress tolerant indices.
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