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Table 1. Mean squares of promising forage sorghum lines in two years and seven locations
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Table 2. Combined analysis of variance of fresh and dry forage yields of promising forage sorghum lines based on

AMMI method
Slaye oSl q ook
9 ol Jop Szs adgle 5)Slas her s polly dopd 5 dbgle 5 Sos i 5 gl
- AVYV/E** Ad- SN Y Lo
- VN yyars YA (laseo) S'sly
- YYV/s*e AL A L]
- oaf-** A0 A\ gy X oo
VA a/A™* yels yavy*” A Jol (Lol adls
9 9
Va/A aafs** VW yoov™® )4 pgd Lol ailhe
Iy os/y** v/ A WY pow ol ailse
Vf/- Y7 voly ™ V0 ool Lol ailze
W \aTAN v-la Fa0** W ooy ol dilga
ve/ £ vlo YA ) i Lol adlge
Ao \A7AM \AS il a | adls
' s Poisimar §15 oy 5 Jloiy g )buwmﬁ%: %
- aly ol A ol

M ginepue NS L0030 9V Jlainl pdaw 3 )b gime i gy ¥ g **



sz s g (b dllise (SLBLL (et ¢ conld donT o6 )la M ((63)9mLd oo ((63)5J5 208 (S ulae

b gYL cd 5 oo cdeas 1) ASV il dasro
(¥ Jgaz) 23,8 (B yme sl pree 2ol Gl
9 (e 53 5 WWY) 5 ddgle 5Slas @ 2295 L
IPCAL 5 (ko )5 o YY/-¥) Sis abole 3,Skes
Jae (Biplot) <Ml @ 4y b cpiomen 5 ol
<l lao ST )3 (KFS18) V- o)lad Y AMMI
sl WLA 9 Py u;\/ u‘9.&4; 9 09 YL ))ﬂo&
Ll el (V) oo g (coypp oV 9 ) JSud) 2980
Sl Il (21 psrde LIS AMMI (5)laly gl )y o8
Jolge 4 Cond by JB Gl S pgrde ool 2 &S
L bewe) o,Slee il sl 5 2)b 2429 (Jace
565 (YY) oS o lass )y 3939 awxe byl dgu
aibaie > A5sh1iSe a5 clcuis) )k oy 5
e AMMI bg, 5l oslizl b 1y )il caigss o Jatne

ladgle psS you isuiel clap¥ abgle 5 Slas ke — cudgh) GiSen y (ol

e ) (ia b o) 55 IPCAL (sl o)
Gl slabao 5 pl5)) 4 Jloys 5yl Laes L oYL
blie Sl e 4 Koo ol e gl ol
A5 ¥ slacpY 5 dadgle bld jl plpls s ool
b Y lgieds oS cuwl IPCAL jolio o ieS (lyld
Al Bl gdioe (Bme Vb cagee ()5l L
Il Y glasa YooY swe (ASV) (ol lul
X oY S dgle blod 1 (1 Jgk) 29500 e
oY Olgieds a5 cwl IPCAL polie (pyieS glhlb A g Y
Vojled (n¥ Ngdioe (Byme b (ogee )5le byl
ASV Jiis oyyieS s Sits abgle 3,Slee bl ]
b g5 (ASV) AMMI g5laly (5551 (bs) 5 2
Sl Bl ALl (6508 ASV &S 20 o 48,5 Ja5 )
Xwig] GiSedn (ooyn > (AFFIA) e ]

25,8
Plot of Gen & Env IPCA 7 scores versus means
2.0
E7 a1
1.5
as
1.0 -
w 1 E12
g G2
0.5 | G10
S E1 %% i Eiz
< 54
g 0.0 GY
0.5 E11ES 3
=5 G7
104 g3 E10 s
= C3s
T T T T T T
20 30 40 50 &0 70
- -1
Yield mean (t.ha)

(Sis ddgle) baes V¥ 3 ui9il Vo sl AMMI s (Biplot) e gl —Y JSGs
Figure 1. Biplot AMMI model for 10 genotypes in 14 environments (dry forage)
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Figure 2. Biplot of AMMI2 model for 10 forage sorghum genotypes in 14 different locations (Dry forage)



Table 3. The values of the first to seventh principal components and the ASV parameter (AMMI stability value) for fresh and dry forage yield
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Figure 3. The dendrogram of genotypes grouping based on the first principal components of interaction (Fresh forage)
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Extended Abstract

Introduction and Objective: Due to the spread of droughts and fodder shortages in the
country, it is necessary to introduce new cultivars of forage sorghum. Investigating the
genotype-environment interaction to select the superior genotype is one of the most important
steps of breeding programs. In these programs, evaluating the compatibility of different
genotypes to various environmental conditions is important.

Material and Methods: Ten promising lines of forage sorghum were studied in a randomized
complete block design with three replications at seven regions of Iran (Boroujerd, Zabol,
Sanandaj, Shiraz, Karaj, Gorgan, and Yazd) for two years (2018-2019). The AMMI method was
used to evaluate the yield stability and compatibility of genotypes.

Results: The results of combined analysis of variance showed that the effects of year, place,
year x place, genotype, year x genotype, place x genotype, and year x place x genotype on the
fresh and dry forage yield were significant (p<0.01). The significant interaction of environment
x genotype indicates different reactions of genotypes in different environments. The results of
AMMI analysis showed that the six main components of the interaction of environment x
genotype were significant for fresh and dry forage yields (p<0.01). For fresh forage yield, the
first main component of interaction (IPCA1) had the largest contribution (26.6%) in the
expression of genotype-environment interaction and the second to seventh main components
were in the next ranks of importance with 18.4, 17, 15.7, 10.5, 7.5 and 4.3%, respectively. For
dry forage yield, the first main component of interaction (IPCAL1) had the largest contribution
(21.8%) in the expression of genotype-environment interaction and the second to seventh main
components were in the next ranks of importance with 19.8, 14.7, 14, 11.1, 10.1 and 8.5%,
respectively. In total, the cumulative contribution of the seven main components was 98% for
fresh forage yield and 97% for dry forage yield. In terms of fresh forage yield, the KFS10,
KFS12, and KFS17 lines had the lowest IPCA1 values, which are introduced as stable lines with
high general compatibility. In terms of AMMI stability value (ASV) for fresh forage yield, the
KFS10 line was determined as the most stable line. In terms of dry forage yield, the KFS2,
KFS3, KFS9, and KFS17 lines had the lowest IPCA1 values, which are introduced as stable
lines with high general compatibility. The KFS2 line had the lowest amount of ASV in terms of
dry forage yield.

Conclusion: Overall, the KFS18 line with high fresh and dry forage yields (121.1 and 32.04
t.ha, respectively), low IPCA1, and also optimal forage production in most environments
(according to the Biplot model of AMMI) is recognized as a superior genotype.

Keywords: Biplot, Dry forage yield, Genotype, General compatibility, Stability



