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Article Info ABSTRACT
Avrticle type: Background and Objectives: The interaction of genotype x environment
Full Length Research Paper  complicates performance prediction and is a challenge for crop and
breeding programs. Performance stability is critical to achieving high and
) ) uniform performance across a wide range of environments. The aim of this
Article history: . . . . .
Received: 10.08.2021 study was to investigate _th_e_ interaction _b_etween genotype x env_lronment
Revised: 12.27.2021 and to study the compatibility and stability of advanced seven-line grain
Accepted: 01.22.2022 yield of bread wheat (BC2F6) resulting from cross-breeding of Tabasi local
cultivar and modified Typhoon European variety using AMMI model and
some stability statistics.

Keywords:
AMMI model, Materials and Methods: The experiment was conducted in a randomized
Bread wheat, complete blocks design with three replications during the cropping years

Genotype x Environment 5(17.2018) and (2018-2019) in Gorgan, Tehran and Kermanshah and

g;et:ﬁ?tt;/ogﬁalysis stability analysis was performed for 6 environments. In the field, each plot
was planted with a density of four hundred seeds per square meter. Each line
was planted in plots with eight four-meter lines with 25 cm line spacing. At
the end of the growing season, eight rows of four-meter spikes from each
plot were harvested and threshed by hand, and the weight of the obtained
grains was measured by a digital scale and reported in square meters.

Results: The results of analysis of variance of the main effects of
collectible and multiplicative interaction (AMMI model) showed a
significant difference in the level of one percent probability for the
environment and the interaction of genotype x environment, which
indicates different performance of genotypes in different environments.
Therefore, sustainability can be examined. Genotype x environment
interaction was divided into two main components by AMMI model. The
first two components together accounted for 81.36% and the remaining
components in the model accounted for 18.63% of the total variation of
genotype x environment interaction. According to AMMI1 model, L4 and
L6 lines and according to AMMI2 model, L4 and L7 lines were introduced
as high performance and stability lines. Based on the results of Amy
Stability Value Index (ASV), L4 and L5 lines and based on Genotype
Selection Index (GSI), L4 and L6 lines were introduced as stable lines. The
results of Rick equivalence method showed that lines L4, L7 and L3 had
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the lowest value of this index. According to AMMI1 model, L2 and L7
lines with E1 environment (Gorgan, 2017-2018), and E4 (Tehran,
2018-2019) and L1, L5 and L3 lines with E3 environment (Tehran,
2017-2018) and according to the AMMI2 model, L2 line with E1
environment (Gorgan, 2017-2018), E2 (Gorgan, 2018-2019) and E4
(Tehran, 2018-2019) and L3 and L5 lines with E3 environment (Tehran,
2017-2018) and L1 line had private compatibility with E6 (Kermanshah,
2018-2019) and E5 (Kermanshah, 2017-2018) environments.

Conclusion: Based on all methods of measuring stability in this study and
considering the grain yield potential, L4 had the highest general stability to
the evaluated environments and was introduced as a stable line with high
yield. Therefore, this line can be suggested for use in future breeding
programs to introduce new cultivars. According to both AMMI1 and
AMMI2 models, L2 line with E1 and E4 environments and L3 and L5 lines
with E3 environment had the most private compatibility. If the cause of the
interaction of genotype x environment is predictive factors such as soil
type, cultivation operation, the interaction of genotype X environment
will reduce by selection of genotypes with their private and specific
adaptation to the environment, and we get the maximum production.
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Table 2. Analysis of variance with AMMI model for bread wheat lines for studied environments.

Slap Sl SS% Sla o g o ESIRESS e b
MS SS df S.0.V.
*x Joes
101105 75.21 505526 5 -
Environment (E)
baes 15) ) gl
6657 79889 12 R
Errorl (Replication x E)
Y
7048 ™ 6.29 42287 6 -
Line
- Jomee X -
4144 18.49 124321 30 e o2
Line x Environment
6290 62897 10 IPC,
4781 38251 8 IPC,
) elile 3L
1931™ 23173 12 () ectle 3t
Residual (Noise)
Y gl
1859 133854 72
Error2
14.84 (ho2) Sl o 2

CV%

M):\jOJW\ClgMJJ)!J@M;_«J;QWJ#

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

Jds Sl dald 035 55 olen 4 s Sidudeel Y
FANY Jsl ol add 3o 55 &5 s S eslasl AMMI
Lo x g5 Jline ) Dla e gsams Sl Ao
LAMMI 455 (Y+45) 28 .(Y7) L3S a5 1,
5 on O s 5 il Kos gladas 51 5
e 5 B Qi G o8 A0S s
Jees s Ol 5l eslinad (YY) 5 S Ol pe
b spde bame 5 Y bl S Sy s
el 2 L LY AMMI 4o 51 ol el
s s e 0L ol slaaile slie
Sased 5 Olesen b 4 a5 Shes 5 Sl
Jbe 31 Jol Slssal s s eslaul AMMIL
L e hol S Sl X e AMMIL
5 obeY Sl HSL) ol S

Yo

e o x Y Bl 4 sk«

oo okl Bl sl o) Sl slaadse o
Lo x 55 flime Gl Sl e e 258
03 dol e S SSE s pae ol e 5o o
chw 2 s adlie 5 dons S dlasl sl
Jol ol adse A s pme Loy & Jlel
5008 i o (IPCA2) o5 5 (IPCAL)
357l e B Sla e g geae 51 Aoy YVP
NI Js) adlge 53 g pame s Lol ol
b e x Y i 5 JS Sl Sl do s
VAT Jde 53 olile il slaadlie i3S aory
A S a1y blite Sl Ol e g yores 3l Aoy
Sl s 0L 1) dde o 51 be

YA DL 6‘)\.1.:[._3 BBy )}.k.‘.ad.s (Y'\/\) d\‘)&qﬁ 9



VFe) ¥ b)l.o.n.:} Ja 2,93 ‘uﬁlﬁf .A.&J,; ‘_glhu,u.h9f 4.)‘)*».'

e o8 (L b cute) Sz ool adlse olis L
Olge a oyl oob; aols i 5l Laol IPCAL
ot 53 A e ol bos gy Aol
S VIN Sldie L s a as L3 5 L2 slacyY
5l s Log IPCAL Slade o 5 i lols —0/80
Wby |y Aol o 5 one IPCA= sl L
s gad 53 Hsdipr Bome HILLL lagnY Ol sea,
S5 IPCA i s Y AMMI ooyt
Codle b dams o S0 5w Ll (e b e
O Gl 5 dites oo a5 (shls OLS
L2 oV (plpls (V) Lpd o 4o balas
O,e) E4 5 4924V (8 9) EL s L L7
E3 Low L L3 5 L5 L1 slasY 5 (AV-9A
Lsg posat G5 hls (A5-AY OlLg)
ke Cp ot $lls E6 5 E5 E3 lalaise
ol 53 omlaly sy e oodle L IPCAL
bl 4l LY sty L) bl
s 93 Ol slad js ol o sline in.s
S 553 Sl il axils pa b1y ol jSlus oS
DB oa S &S alacsB5 5 L e Sl
S Gl LS e S E e S s LS e
g Shosart il AMME O3l bl

ON) ol (lad s

Qlja.'n li d_zfp J;LS.‘LA C)‘Jj\ Y B I (Uaja.“au
BE ) .,l;-\) B aesls L;L‘o‘ .,l;-\} QLQ.A 6&9\ PR
lale il e besls Jol usly Sde ($55es
i EH K dd e oe
u:’.y QT :ng )\ é:)}Tﬂ 45 .Ja.:m ‘-{i Jj‘
slasolis C)Mﬁ 6\; ML:& J}&‘_;a Lgﬂfa)‘.b‘
Sk shls ol (Bsls (Jim 5 oS Llie ol
;l} (YA) Lowr Lﬁlﬂj)‘ S0 du.ﬁ?ua L P
Lk S IS oSk S Lol s Shee Sl
by gl e atlii YU s See b WY Ol pea
o & K35 IPCAL o ol Y Cpllan Y
o b s bl S Sl 31 St S
s a5 5 L4 L6 sl AMMIL s
Hldde u:’JJ(’S Rdls g IPCA=. Sl bt 4 ol
o 3oe S5k Loll sla Y Ol s 4 IPCAL
J‘i“‘:‘“ O:“j"\" L L4 L6 6&@‘}[ B O‘i\ BN
oY Ol 4 IS 50 Sl 5 e 4l 5 Ses
S B Asd e o sl 5 Vs Shee b

.\A;ﬁy sl £9° 3 Js) sleadie palas —¥ Jgu

Table 3. First and second components amounts for Lines.
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IPCA2 IPCA1 Mean yield (gr m?) Lines
251 -4.26 256.9 1
-2.48 7.86 284.9 2
~2.49 -5.60 3135 3
1.59 -1.43 3136 4
-5.89 -2.47 282.8 5
7.50 1.01 296 6
-0.74 4.90 285 7
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Table 4. First and second components amounts to 6 environment.

pamﬂ}a Jsl ad 5o 5 Ses Sile loes
IPCA2 IPCA1 Mean yield Environment (E)
454V o€ ) El
-0.15 421 306 ( o)
E1 (Gorgan 2017-2018)
v-aA 8 3 E2
-1.46 4.27 196.5 ( o)
E2 (Gorgan 2018-2019)
£V Ol ) E3
-8.07 -5.82 262.7 PRV 0l
E3 (Tehran 2017-2018)
V=44 o) E4
0.33 5.98 2425 ( o)
E4 (Tehran 2018-2019)
454V oliil ) ES
5.59 -5.22 360.4 ( #)
E5 (Kermanshah 2017-2018)
QV—4A liile 5) E6
3.76 -3.41 374.4 ( =)

E6 (Kermanshah 2018-2019)

AMMI1 BIPLOT OF MAIN EFFECTS AND INTERACTIONS
= 3

E.d

IPCA1

E3

W

E1

ES

T80 228 266

MEANS

304 342 380

VARIATE: YIE DATA FILE: KOKOP MODEL FIT: 90.9% OF TABLE SS~

(AMMIL Jae) Lol ool al 3o sl jpolis 5 blaswe 5 b 55 il <N b -) IS
Fig. 1. Genotypes and environments biplot and values of their first components (Model AMMI1).
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Fig. 2. Biplot the values of the first principal component of the varieties and environments against their second
principal component (AMMI12).
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Table 5. AMMI stability value (ASV), Genotype Selection Index (GSI) and Wricke equivalence (Wi2).
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19950.77 10 3 7 7.44 256.9 1
31356.51 12 7 5 13.16 284.9 2
17424.03 8 6 2 9.53 3135 3
3841.444 2 1 1 283 313.6 4
17526.46 8 2 6 7.15 282.8 5
22854.56 7 4 3 7.68 296 6
1138457 9 5 4 8.09 285 7
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