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Table 1. Combined analysis of variance for fresh and dry forage yield of sorghum varieties in six environments (two
spring and summer cropping conditions and three years)
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Figure 1. Polygon views of the GGE hiplot for fresh and dry forage yield of seven sorghum varietiesin

environments and three years
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Table 2. Mean of fresh and dry forage yield for studied forage sorghum varieties and their ranking in spring and summer cropping conditionsin three years in Moghan

e 5 dole 35ke

9 JS Al el o)lge et oy ly
Llyd S a5, pede 4 epde a5, Jjde T @, eede a5, pde @, Jgde

AY/VE YY/5Y ¥ vo/y- ¥ AY/0- o YN /A Y YAIDA o AV/YY¥ Y WYF/YE KFS1
ya/\o vY/.y Y VEIAN Y AV/AA \ /¥ Ao/YE ¥ YY/AA ¥ AY/D- [ ARRYAR KFS2
AMIYA YAIAY [ Ael5e [ M/EY Y Y¥/YY av/ve Y A/V¥ Y MUY Y WY/YS KFS3
Ya/vy VY/AY Y £0/-Y Y Ao/EY ¥ SYIAY Ao/F e o YY/¥Y Y AY/YY 5 Voo PACIFICBMR
V¥/YY FNFD \4 sEINY \4 YAIVO 5 I Ya/Ay 5 s0/¥0 \ va/a. \4 a¥/-v CHOPPER
VoY/0. EA7AYS ) AY/AY ) VeV/EY \ M/-¥ VIV/AY ) V-0/54 \ VeY/EA ) WeNY NECTAR
YW/ VA/AY 5 SYIvY 5 VA/AA Y FAIYA INZAY \s ISV 5 Mg ¥ VoYY SPEEDFEED
9 J bl cutS’ o)leg et b az)ly
Ll e 4, gl 4 epde a5, Jgd e wy eede @, epde ey JiJw

\FINE VF/AY 5 \ilad o \EIND o VIV /¥R Y \o/AY o VF/AY ) YV/Y- KFS1
\Yaizd \o/o¥ Y V¥/aq Y /-y 5 VY05 VWIvY ¥ \o/VY Y \WY/-A ¥ Y-/¥0 KFS2
VO/AY VO/NA ¥ V¥ ¥ A4 VO/FA Y VBN \EIYY Y VWIVY 5 VF/AN \s VEIAR KFS3
\o/F¥ VF/AY A4 WYINY ¥ VA1 ¥ AANY VoY A4 AIAR ¥ \o/vY 5 VAV PACIFICBMR
\FIVE VF/AY [ \WYWIAD Y Y/ \4 Ww/a¥ /00 [ \O/VY Y \EIVA Y Y. /5¥ CHOPPER
W/ \SIEY ) \#L-Y 5 \o/0F \ VY VIV ) \AoF \ VF/Y . [ Y-/¥0 NECTAR
/oY \FloY Y VF/FY \ VMY Y \YZAW VA/D- 5 V0N \ VA/VO Y YV/Yo SPEEDFEED

Ab

Hharmew |72 107 (457 M7 @) 1 1/ A% gual


http://jcb.sanru.ac.ir/article-1-697-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

A

Slagle oo jom (slaan,ly Sis g 5 abgle 5 Slas (5)luk 2L

wly blie > wde Y (g)lul g bwgie 5 adgle
53 Vb 5l 5 YU 55 abgle 3,Slae (l,s NECTAR
tigle 3,8l 6l oy S o o (Y IS
IR N NN I (G A
Lusgio 5,Sles SPEEDFEED 5 NECTAR sl s
Gl g bwgio 3Slas KFSL an,ly YU (gylul o
Sy oy 58l 5 el 3,Sle KFS2 a2y buogis
Sy Yo lul 5 oeb oSle 5 KFS3
(o= JSa) cusls PACIFICBMR
ol il glalaze gl awnyly Qb ) e
@ onlpls )5 5 )5 1) (gylul g 3 Sles dlgie 93 o
oVl 5 g )l b NECTAR atyly dusy oo jlai
A5l g g sk cnl 1 an)ly e ye o adgle 3)Slas
Sits abgle 3,8las oVl b SKts abgle 3,Sles

el gl b

290 ylges Iy ly 3Sdes 5 6)l0b oy n sl
34 00 odlawl (Average Tester Coordinate) (s lub
o Jlo dw :ke slrodly ulwly 35wy ol jo oS
5 o0b b &S gype JS cal 3 (¥ JKE) A8 oy g0
Sals 2 g Canl (gylul onmd il asuie il
o (V) cul polul wil 5 a5 jeme opl 4 oS
odind LS odd esuie Luld L ladd oS gy b
dnge sladijly 5 sl lbdn,ly ddgle 5Slas lawgis
buogio 5l 5 ol dgle 3 Slee (gl bt opl o o
Al JS
PACIFICBMR (o )ls  olol ol
5 ol 5 dsle 3,Skee b (slaay s SPEEDFEED,
«lls CHOPPER 4 KFS2 cladily oS ol
3,Skes KFST azy )y YU (o)luly 5 ol 5 abole 3 Slas
Sla KFS3 iy 5 Luwgio (5l 5 ol 5 45l

PC1 = 47 8%, PCZ = 28.7%, Sum = 76.5'
1.2 —|Transform = 0, Sealing = 0, Centering = 2\SVP = 1

P 00—
C
2
-0_4 —
0.8 —
12—
1.6 —
-1.6 -1.2 -0.8 -0.4 o0 o4 os 1.2 1.6 20
PCA1
The Average Tester Coordination for entry evaluation
(<all)
FC1 = B0.1%, PC2 = 56, Sum = 94.5%
Transform = 0, Scaling§® 0, Centering = 2, SWP = 1
B0 —
4.5 —
30—
P
C 1.5 —
2
00—
_1.5 |
3.0 —
-3.0 -1.5 0.0 1.5 3.0 4.5 s.0 7.5
PC1
The Awverage Tester Coordination for entry evaluation
(<)
Ll adgle

Figure 2. Evaluation of seven forage sorghum varieties based on both fresh (a) and dry (b) forage yield and

their stability in the environments
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Abstract

This study was conducted to estimate stability of yield in forage sorghum varieties for
identifying varieties with combine stability and high yield potentia across two cropping
conditions. Thus, seven forage sorghum varieties were evaluated for three years under two
cropping conditions including spring (E1) and summer (E2) cropping, using a randomized
complete block design with four replications. Combined analysis of variance showed that
environments, genotypes and genotype-by-environment (GE) interaction effects were highly
significant, suggesting that the studied varieties differently responded to changes happened in
environment. Genotype and genotype-by-environment (GGE) biplot analysis explained 94.8%
and 76.5% of the fresh and dry forage yield variation due to GGE, respectively. The GGE biplot
anaysis ranked varieties for stability of performance as
NECTAR=CHOPPER=KFS2>K FS3>KFS1 for fresh forage yield and
PACIFICBMR>KFS1>KFS2 for dry forage yield, whereas NECTAR and KFS3 varieties and
NECTAR and SPEEDFEED varieties had the highest fresh and dry forage yield, respectively.
Based on genotype and genotype x environment interaction variation, variety NECTAR in both
spring and summer cropping conditions for fresh forage yield, whilefor dry forageyield, variety
SPEEDFEED in spring cropping condition and NECTAR in summer cropping condition
showed as superior varieties with high specific adaptation. Based on a hypothetical ided
genotype, varieties NECTAR was better than other varieties across environments for yield and
stability with wide adaptation.
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