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Table 4. Anova of AMMI model for seed yield for 18 chickpea genotypes grown across eight environments
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Table 5. Ranklng of chlckpea genotypes by mean performance IPCAT scores and genotype selection |ndex (GSI)

across eight environments
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Table 6. Mean of seed yield chickpea genotypes and interaction main component scores for 8 environments

IPCAE, ICPAE; (S p,55kS) wls 5 Shos Lo Il Jlo 5 bee pb
<Y /-y WEV/Y El (Ar-a¥) Jol Jlo sblp 5
Y4/ W Yary/o E2 (RF=20) pg> Jlo sblp >
A\s M YEY/A E3 (ar-a¥) Jg Jlo pM
YIVA Al Vov-/\ E4 (AF-90) pg> Jlo a0
oy vio arq E5 Ar-a¥) Jgl Jbo oyl
VA -V/a Vo¥¥/A E6 (AF=20) pgd Jlo lylucsS
\V/AY A¥ ARl E7 (@r-a¥) Jol Jlo 15
\W/¥ AV Voav/¥ E8 (AF-20) pg> Jls 25

dyg0 alisee oW 90 g Cuwl ol bl |
porie b Sylwl ol -V S e HIE ey
o)Ll (e s o 4 Gl Gl pis 4 &5 (Sjglon
ol 4 8 (SeagissS) pode b Seolts (sl Y 2
bulyd 4 moie JB jsbodr Guigi] 45 33,5 cay Cusly
Sl pogie Ygaso (YA) 315 tlgs gusly cuslio (£,
(0) conl ol 38ee b lacsis; 4 baye )b
Cs 38kes il U bl Sengig 51 pagin 45 I3
Sy G & 398 Lol bl ol B 53,8 e
9 (SR pAe UU.A.C cl!b]a..?u )1
(¥V) wlo oo )'Je.lf. °~\’))e? 9 085 S LS

8kes 5:Sike ol AMMIL Jsgei ¥ JS5 o
Sy ol ol slradlie polie 5 blSe b by
(Y JSK3) Jhged cpl 5o sl onds &Iyl aily 5 Slas Cio
5l e e (Bl yome) 3)Slas il &S sl
$05) s ko (390 pyee) Jlito il alfe (o
Ol nj g alss g goslhe cig) il aush (jhe 4
9V JSKE) cunl il oo g 3l (oYL 5o wa Gy
(6 Jg>

(W9 aob co wy)

s pg> Lol ailge APCAE2 laie sl Lol ailge :ICPAE;

b lis Wl 50 e 4 IPCA oyl 4 j0
Cul g3l 2)90 lalae 3 el e b
Fr » & pboss] Ol e ) gl
5 Miwd Dy05 5 (eges oll )b LS Sl
Boy] § Vb oo dvog bl 381 3 cs
b s Wl JaST, ol 3 5l g &
bl e (o9
L\> &S ABD o uL.w (CV) ‘_s.u;y) U]M w),\o D)Lol
O 2 L Sl (n)ieS gl Pl (Sl e
YVIYA Jaia b GB oylesd i i ol 31 5l Lnbasoea
caib bluse oy 1) @l 0)Slee Clyos op eSS do
b IS owSke 31 gYL ab 5 Slee gl
G5y onl S Slaia g (LS 53 p)SokS YTAY/Y)
e ol e llpd dee 4 2 LSy (G6)
YAYY g0 lasee 0 cuigi opl ab oSlee Sle
ol Lg.x,)y"ddb 0,8l Sl 5 29, jd p,55LS
sk )‘ w95 ol Rdoled 39* S 5 9)5915
2y sy ol 3Sles plugi b ogs s (Sjglse
g bl 2 e BByt 28les (sisdr 5k Ysane


http://dx.doi.org/10.52547/jcb.13.38.60
https://jcb.sanru.ac.ir/article-1-1171-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-25 ]

[ DOI: 10.52547/jch.13.38.60 ]

55

e Lo 93 adly a8 (K6 53 o wgl) 42,0
@glj ) eains] (iS50 (aeldie GAE5 9 4081 yidn
g b 93 (Stuson pae G Jbp 9> w2y A
G5 Om 3 bme g3 dlate & o 1 e gl
bl Gl cmizmen (YEXA) aad o s 1) Bl
S S0Se e ) e o cwle sl
il oS IPCA2 4 YL IPCAL ,ylis b Walays s
E6 o E4 E3 El (slalame bl oyl p (F+) wiil
IV Al s Slas b slaads) S ) 1) A o ydi
ete ) S 5 o ocan (7 Jsi2) atnils 1S5,
SSE p aolie i E6 5 E4 lalase cul
b bl ol 5l gy lassls G4 g GB (clacyis
suimd L5 3,5 S5 |y GT oyladd sy a5 E2 Lageo
Lol 8o xCoigis Jlite 31,0 E2 lagme cuglitio yiiSTy
oiya B4 9 B2 ES slabome lp oyl iy
Lag Gl4 5 GL1 G133 o)l slacaiyy Jolo
B4 5 B2 ol (juin jolod CuhB) YL g9 L slalame
5392 B3 (ale5 )35 (p y2eS) £95 (58 > S
OSle polie (VL (el llejl be ya
5 G12 lacuisl e cpl 2 A8 (Bpme S lacssss
o Oy |y e cp iy @l 5 Slee jlaijl G16
il b lase plod 13 2458 Cudes

Sl wyy LAMMI Juo oS ob)lis guls gaese pd
SSE 4 pB o0 olS lp e 3 i Jilie
2B og)S pp S gyobds g Cglite (slaog)S 4 balaee
e s g 08 Sy Gyl ol 4
iyl Lo )] sl Cuigiy sy Lilie (lo i
2ok sy Gl pocwle bl 5 S
Spudy D ook i YU 0 Sles b il slalao
b adlbe ol 3 )b sunl 3 2958 SMol Glaal
L edsh Jages 5 GSI (ASV) ol )bl i3
sl callhs 5,05,

&b e G113 G12 (G13 (G6 o iy
38ks 5:Sike G12 5 GO laceds; s sab |,
ilge ool o 1 9 252805 Loy JS 0l it
ol plaid] s ) jlade pyieS blae g1 Lol
2 b g AMMI 4355 55 on GB 5 G12 G13 iy
wslid jlul lews) plpsa Jhul cos) b amlis
b sl oo 5,8k 3:Sko gLl Waois) ol
@ Comd L e Jame bulyd 3 Syl 4 oy
CulS sl laygd e Coenl Sl 0Slee fsly
s YU ol s S G6 5 G12: G13 (laciss

Gl dpogs BB Cal lawgie 5 ySlas

Cic arietinum L.) 3455 (glacusgsj 4l > b a0
U SRR Y) SHIRL Lo

Gll 4 G12 G13 G6 slacuis; adlas pl 4o
Gl2 5 G6 Slacwip Jy wib 1) o)lul cnpoie
J g amsl beuiss U5 (il 5l ke 3 Sles (il
s |y o piaS Mise 51 Lol el oyl
E oxSle I logel aile dges bs b olaisl
G2 G Seuis) 5 (x0ke Sl puin 63,Skes 4l
8l yomme Sl o 1Sl I a8 5, Sles (glyls bas oyl
aads 5l &S blae 31 adlge gl odimd LS oges dile o
Iy Jlite 5 0939 pae b &S 5,35 o (IPCAY) jaw
h @Yl Jlite a5 ol Ko g b Cgif and e (LS
gl sl (e b Cute) S pdlie gl wims o LS
blas 5 acisss 42 n i3k o blite 1 Lol adlze
it 558 hlie Jl ghls sl Sy (B s a4
LG4 5 G4 G13 G16 Gl slacuis; wlel ol »
Lid )58 gkde 5yluk I E3 5 Bl sl
e 51 il g Bl J) s 5 s 511 JS.0)
ool ol 8T g e Bilie 31 (6lyly il coodle o
A e lite il aiils eSS ceMe )l ddlze

IPCA o &5 slaleoxe b lacwys (wlol opl
Sy oYL blie 3 (e b cue) Wb YL
Gl g S bl 1 IPCA oS jlade oS Jbyp
5 G12 G13 slacuis (W) was o olis |y (g i
5 39 a5 S lie I ;| E1ly EBE8 [ETES
o il Sl [y JSE) S o5 sty sl
angi ly blite ¥l 5l aopd YAF &l 5 Slae (gly 50 pod
50 kol ddlie pegd 3l rielas gl 4 gy (gl S
() JS8) 2555 o ol 5

S ped g Jol (ol (sladdlse ),{aLap;Jébd Slas olag
Wil (heo & Soop) claike e & S5 Jlie
ol 4alge) Jlases cpl il o Jlite 1 oy yieS (gl
A oslbly jaeys YVAF ggemme > (lite 51 pg> 5 sl
JS8) Jlges ol 33 WS (o 4 g ) lame 5 g Blite
Al andly )13 Gl S @pglre 3 & ol ()
S shcwgs g Bb osed Bl bow ol L
S5 s 123, GBS 5 o eilhe iy Koo

2 b me Jol adse 50 il edlatsl (V) o) SKen 5 1551
g Jlite S gy p slp Al cp e [, AMMI s
ol g el Mgl 0y slield e
O Agly Sloads edly L Hby S 4 lalese g 0)lesd
e o Gl 1y bowe 90 (St liee ( SKe Yoy g0


http://dx.doi.org/10.52547/jcb.13.38.60
https://jcb.sanru.ac.ir/article-1-1171-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-25 ]

[ DOI: 10.52547/jch.13.38.60 ]

sy

Ve sl /YA ojless [ pd s b / 2ly5 LS e Mol asliing sy
Bl 17
13.2 w
1 15
2.4 1z
s 13
4 14 e
% 14 s
g Ed
= B 4
8.4~
192~
—iz 29.4 —16.8 4z 21

VARIATE: YIELD DATAFILE: PEZE13 MODEL FIT: 79.4% OF GXE S

IPCAA

b A 35950 Cuigis VA ab 3 Slas (gl AMMI, Jio 33 e xCoigdy blite j3l pgd 5 Jgl (ol adlio 90 Db b=V IS
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Abstract

To study genotype, environment and genotype X environment interaction effects for seed
yield on chickpea, eighteen chickpea genotypes were evaluated in four locations (Khoramabad,
Ilam, Gachsaran, and Gonbad) for two cropping seasons (2014-2016). The experiment were
conducted using a randomized complete block design with three replications. Combined
analysis of variance for seed yield showed that the main effects of location, year,location xyear
, genotype, genotype x year, genotype x location, genotypex yearx location interaction effect,
were highly significant. Location and year main effect were the main source of variation that
accounted for 86.1% of the total yield variation. Analysis of variance of additive main effects
and multiplicative interaction (AMMI) showed that the first two IPCAs were significant and
explained 79.3% of the total yield variation. The results of AMMI (ASV) stability values
indicated that for seed yield, genotypes 16, 4, 6 and 1 had the lowest value and therefore the
highest general stable for all test environments and genotype G10 with a value of 12.89 of the
highest were highly adapted to environment (E4). Based on the values of the first two principal
components, AMMI stability value (ASV) and genotype stability index (GSI), genotypes
G12,G13 and G6 were identified as the most stable medium yielding genotype respectively
(1438.9,1266.3 and 1434.2 kg / ha) and the closest genotype to ideal genotype.
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