[ Downloaded from jcb.sanru.ac.ir on 2025-12-17 |

[ DOI: 10.61186/jcb.15.45.183 |

il b e 5 (535S ol oSy
ol olals oMol wliagy

VAY VEY e /¥0 0jlouis o3l o [ ely; lalS oMol aslicags,

" .as)-’ d&"

A SLeaiai; adgle g aild 3,les (5,lk @500 9 baseo X Cudglj (SR (2 )]
(Lathyrus sativus L.)

T lime ol 97 objen s T contione olay < Jaclg 39,40

Ol bl (55l g 5 bjgal aliins plajle a8 w3 (55)5liS Cliiod dumoge oiye —)
519U ey 9 Wigel Clais plojlus henlig 9 4glSeS (b e 9 (jyeliS Bjgel § S 150 )dy g Jlod 4 g ol iS50 oy Y
(rahammohtashami01@gmail.com : Jygue odisg) ()l ! czgmls
Ol @Ol 65,958 ey 5 Ubigel Clisios il ] o aulio 5 (55,9l Shjsel § Cliios 35 p0 ookl Y
VENVEIY i Gipdy Fo)b V010 2Bl Fo)b
VAY B VAY s

bgunso 2,52

A 31 35l o A e (o865 g, a0 S50 lagls ali8 L 5 andle i S el 0 198 Pl s s L 3B g dase
e b aile (ladgle S Sl eslinal sl (6900 213l AL (55 9290 B 4 i SiBdas 5SS 3bLe )3 (5)luk 5 B
(o= gl 53 o GBS Blgige $)9d 5 (St 4 o2 (5 o @ Slae (gL Jruilly 5 SiiS o 5 S5 (lop g Ol 4 YL ()5
5 abgle 3 ,Slas eyl g bame X i) Blie 1 bl G b Limedy ol A5l 423l gy 5 5n cladile LialS (SB ) cblis
5 plol oS e gblie )3 5 il

Tl B (oh; Jlo s Cseay CudangS 5 S5z o ol sohlenS oSl )3 8 &byt 0V VP Ly nl (s, g Slge
S e oibly 05l e 3,8 CulS SKyden Sl st Lo VO Aol 4y g jte V Job 4 b3 £ )3 08 pa b plonl S5 aw b (Bolar el Sshs
5 b 45 el 03,8 plosl N g 70 Jli) gl 55 o sine ciglis JBlis e, 4 eSike duglie wilisee 3blis ;5 cilises (sl Jlo (el
gyt 9 el gilul gl ASed olul ubly « Sy uVlgsST (Jusly 5 Slapl (Sl g il B s)ll by, dacnY )il
b oalil 955 g ()l =)l ¢(6 el bl o pite S g, 9 « SIS (M5 Egecma S g 3 oSl 9 (L

P ho 93 5 sl ol X uigs Blite Sl g olSe g} Jlo ool S1a53 Gl el 5 adgle 3 Slas (S e i)y i @l Al
X o adls a5l 390 fo i b &l 3,8l sl 3 o i sitbole >,Slas sl s X Jlo Jlito 51 5 obine s (sl Jleisl g
WAYR 515 slapY (gl sadgle 5 Slas 030,85 )b xe dild 3 Slos (gl Lol 95 b5 xe (g)lo] Jloin] zolaw j3 45 ddgle gl cuigil x Ko
0B 4y Cod (55 203 10 5l 13 WV/B b ity Vo oyl s} (slys S 5 p,SskS VIFA- B ojled (Y (slyy S 53 p SelS
ojloss (Y (gl JlSe 13 £ Sl IVYY B Y ojlas (pY (gl i 13 £, 5l WYY Gl ahy 5)Slas Hla 51 5 clap Y cpiomas 0 LS Gleg
Olys o b el Gl 1 as ol lis adgle 5 Sloe (gl 4550 ol asly g 0Ad 4 Camd g5y doyd YEIY 5 cdl aopd Y L Y-
M55 il 5 Y T A0 (slain amieSley S 5 S & Y (slacig s 5 bl el 55 0 5D 0P slacs
QL5 0 yite S5 gy & &b 3 Slos (5l 4o dg i L T 9 5 & OF Glacss) o) uiVlgsST a5l g & A OY lacy)
lacwip] guisShy (b S5 51 WYV lacin] gy g dl padld e AT O lacis) Ol cops gl sl e b
O B g b A P O YV lacaisl «So)y pulgsSt il &0 YV slacaisl Wed (yluk Sl L E A0 AT oY
A )

Ve s A0 Y o)t clacips als 3,Slas Llod 4 510 5% - o) ojled el yiadole 5,Shas i ] coel oty gl 1l 1 26 8 Al
3 e oY Sl 5 iy cslaell oles Mo b S 55 Kag: oy S cslacai] plo b dunlia > (VL 38kac 5 5l 5
29y calin )y (gl o2 g Adgle (gl w2 VO 9 Y+ oyled slacadgii 9 N3 ,S Gl Y 5l Glgisa A 9 30 AY N

B3l el )bb g (el slagsby) ol (blite 513 gaulS” sWajly

cuLu.ulS su»)b s-\4>|).)9.3 9 AJQLXQ; cd)L.DU 9 Jl?bo)LQ? Mﬁg

Jf).) W“S)")CJQ“")WUAW"S ‘)..\;)Loau)'tf
Fadole 5 aib 5 Slas bawgio o LS FYOA dgu i
15 (1) 4l S 3 o SRSWIRY 5 VAT (i
JFstza el sl oS cnl 6l 5l s S0 po3) o Bl
Ddiee el Gyl e 9548yl g p1> (S Slge
Fgae 3929 poil 5 3908 ) @3 (2l Gy 4 2 L
gl ladsle GlalS dajljes (o)) @ols > hax
9S8 o 3)90 ddgle A5 53 Wl oo SIS alex I 59tasS
H,8 edlawl 3y50 SB il dap 9 SB sl yd il
25
o bl oy dese s C)U;J“Lo)'] NPy e
Slp o 9 B laee S bowis) ool
M&»AAWJSJ;BJAAMU&IM
b cwwlize fb)‘ (\”‘\) A»qu.a |)>| W b Canl J));

o3lgls 4alS ;I S (Lathyrus sativus L.) s

Olnl Blisee 3blie (65)5UiS dipdy 5> &5 ABl oo Yol
5 ol gl L&:’L Olgeds 5 0y SYeb il gl
by (60y90 b LI ] sdd o S laphy (gly adgle
YU 5,Slee g5 uiliy (s> oS & oo wligS
Py 9 3w Joad 4 )5l 5 canliel laulpd cod g
Loy g 3lSes wile B Collas o Sh (V) Milee
5 Sigd (SdS 4 Joov s CaS VL (g
ol =) li > (core GBS &5 AD Coarge ()2
25 3l s lon 5 Sl pn slacile als Sl
Oebee <SG i daw (0 ] > (gladele LS (YY)
Ol o Ve g ol dop A &S Ngd e cuiS LS
Ol?:.g.lg)..)l thb»‘ 3 Pk ),\> Ll 2 Oygod
(i cohen wliileS (B8 plul)dl


http://dx.doi.org/10.61186/jcb.15.45.183
https://jcb.sanru.ac.ir/article-1-1402-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-17 |

[ DOI: 10.61186/jcb.15.45.183 |

i ol g Oljgr S ¢ padime pla) ¢ Jacly 5500

VAY (Lathyrus sativus L.) & clacuis ddsle 5 aild 0,Slas (g)lul 550 5 bazwe X cadgi) (iiS ey (o))

S &) @b cwl (Ses Cundy cpl (Jle plgisa
(Suid 4 (B Caglie cus p lge (3L g95
O g s lae (g (S5 42 (%)
(V) b anil g9 olol (Suis

sl Uhgy idsese S ibly 4jes b,
Sz cliglojl ) baee x Cuigy Blite Sl sgrg (olwlis
Do HId dze lasre X cudgii blate (1 ST .l oo
Sl olhl 5ol b, 5l 5ot Sl b Sy
DS 3 el 3)00 jlul (sle) gy olelis
X gy Jlite Sl 4jed ly by Jl (g 4
bkl plgien IS ©ygpots o5 2dlco oyiws 53 lame
(il @S byly sl @ egS ke
(V5) 2903 ol (85 Sosh) 9 0peiie 42 Sl sSs)

Dlite il 350 plesl @y (ool do gy aisdS dad b
» Bl Gl ashes b be g
Milzo Cpidie j udn Wl ol Gde olgS slaislesl
B ol gl 5,Shes (o)l 5 5,Skas & it ) 4
Olojer psbds 1l H38> LS pbml 5 laes X S
or Sy e g)lul slaojlel gd aid)S e
Sload geil 5 gl cbo S 4 Cond s s)huk
(Y$:5)

Al Gmoin BB e Gl S Sl
slcss) peladl b slgie bow 5 ¢y bl
S ks W L(W) wl LielS Galiske (slalaes 4 Cilieo
Jbo & Jlo Sl I Jol Gt B pé Olyess
9] 9 bae X gy blite Gl (S)h cerge S
Oygpe R ol 4 b 23S0 e X laee
Lol slecws) ol byl ol 5l (Sl
(e (slalame 3 o8 Olyeid) baoee 4 o8 Josll pSe
s s B ot mibe 2oy @A) ol
Db o e a4 baye i bulis o b oSles
sz g oo az ) bptlef] S5 ) oS5 ol
9005 (oyp |y (arme Pl aiilgn U a8 oo odlitul Jlo
(YA) 35590 cawdas 1y (¢ polazel LB zols

5 Gl i Slolid lp e sl
dor ol J1 a5 (VA) ol 0ad slotiy bacassi s)lub
SosSy cope (10) Wod s)luly (bl & P
oSy b3 5 Bl (YY) Ggew Sy cupd gy (V)
sloca) s g o G 09 Slaye (ke 29 <3
s Sga3 o)ldl (YRIF) (plul cilies G05lgs
Sl olnl g 3Sdes Glojon (pyn lp b9y iz
S le 3 o) Kan 5 S (VANANYAFN D) Wlos S
b glejen (S slagbyy (VA) 5 (V) (VF) cilie
(817) olul bly pololy sl 5 2 8hes sl
6 ol Jo 5 cpl 5305 41,5 oslizal 350 ¢ L)) WS
Il gs glao)lel 32 1) oy Gl (VF) 52 5 o
B 95 o e o)lal ol 03,8 anail ()l
> e 4 W ebled oo (s bame X S Bl
ol 23l Jod B g die K5 ooyl maasite

D 392 e XCuig) Jlite Sl &5 Jloj amo o
g Sl g JB S dSlee Dnj sl Sk
b @l s 5 cuigs coSibe bl WS Gy
ol b & e > Gy Jlite S1L(A) S90S
A3 e S S sy baee ja g3 i3S Cdpdy
P e J B b Jlie 51(10) 950 485
i g il slabae 53 iy o SHBT 50
b syl 2hes il Loyl (s i 45)
Sl ol cov dlise sl pleg Sl
(V) 23,5 (o0 Cgume iy 3,Sdas

o ol slayiole] )5 baee 3 Guigi) JiSeh
9 (o o ol dix by gle S Jlo ¥-T)
8l g BT e Wi > Sl Wi St wily sy ialojl
fuglio slaginlof] ) opges Blite 1 5l s Ygane
Sy S Cuodl b 5 00,8 Jaicd s s oligS 5, Sles
bawgio sl baid |) oy GiS A 5 0as BB o
Omaasse g oLSlBa cplply wad e Y 0 Sles
Jas sl S @l sy Soa glisl cel);
P gl e 3 Sles (W) a8 (o)l oy J)Ln.uo ol il
Sy ol Sl dase S5 ol 3l ojlal o ptlejl o 2
AV gm0 (T) Conl b x gy Blite Sl g g
250 Jold |y JS g5 | (g JB e e o]
Jlite J g gy (ol Sl (o) A g )
2o (lul g pre Bigi (bl 53 baoee X gl
2 4 &l 3l g9 | (S 0ulIS uSixie oS
(Fe) 28l a6 baee b (g bawys

ol a5 &4 o Lo 5 Caiyi e
A3 BT (Y-Y) 35 0 il slalams 53 o
b S o0 S8 0l ol SeMlol & laomeXGuigiy lie
e 9 038 Jeo b <8 b dacss) bl
Starod Blite 51 gl gBly 3 S OBl 1, lacisis
DRSS g e GRS ]y (565 5 (g sla bl o
(YOA) 25l o a2lge plool L g JSukia 1) byl oo it
JlEe Sl gy pre ©jpe bl el (0L
J szl Jg a3l ey als ;L (a5 Sy e
edis cuw bl pla )3 caigi » 2Slee (:50ke
plos 3 (s e > o] o 258 S
Canl (S Yy gime Joldie 31 L(VA) s cglite W lausro
N oss) S adpe & b adl GbEge o
P 23 ) (i dne yusi j03 lawme 4 laze Sy
@ oSl dalame ol > beuigy i
Az e (V) des eges )5l b o Sl
3 ol 3)50 (o9t )l (sly (AL e lie
Sy By Jlite Sl odes (40 39y 00 ] )5 o0
Slae gl bl o @b go5 &5 bl awsb
i b S (3 oliznl) 4 Ceaglio 0k gl 29 Sy5slohye
OSee 50> (ggm Bl aLdl dg2g A5 5 gk
s gloa b gl lp bl o obj g9 col
Bl e 5 ey Jelss SB dsn g Ol b


http://dx.doi.org/10.61186/jcb.15.45.183
https://jcb.sanru.ac.ir/article-1-1402-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-17 |

[ DOI: 10.61186/jcb.15.45.183 |

VAD

e ol s b s (poutie play (asly jo s
VoY Slo /50 0)les /ol Jlo /2l olalS Mol dslising}y

ol 5 3blie 3 Jlo aw slp 8 o by 4525
o) 2 ol g laJlo ples (dlp 80 325 5 A6
WS (b Jae plel by padsle 5 Sles
s S sl pb p ((Bolas Jal slaSoh)
570 5 1Y el ] pobaw > laouSile dugli
B S o 008 Ml b duwléo

Cundy g baze X Guig] JliSeny (bl jolaied,
sbghyy IS e B placag) 3Sles )l
M) S35 5 Gdlp o Syt a5l
el byly (FY) oy pVlgeST (1) Jusly 5 Sl
B9y (1Y) Oy g M sylul pelly (YO) Mo
(7)) S 9 JSp {IF) opmitsShy 9 Jlisd (7F) dhy
093 9 {VF) S5 (b 45, ggeome (1Y) parsed oo
09o3l (V7) 935 5 (V) ols —)las (g aelbl coppite S5
ool B (aee Slyets oo (Y Jgia) B0 dnslxe
s (¥ pin) 15 dpoloes ) dlas]y § (V) S ,ulS
9 EP) pSery 3 ) C) p pre e Olpes
Ol Sl g o Sliol @ly 53 35 e o3l lame
B9 daly oluly 355 oo o3Il ) Lalazes &S )5 il
A8l Sl iy Bl b & cwl Hlnl g
15 gy ¥ dlally ©j500 (V1) S0y ¥lgs8T 29,

A1) Gaigs 2 e Sy piYlgeST Sl 4l
b slasss ) 0pS e sl o X cuig lite
ol o9 ol s s ol quigs [ W2 jlade Bl
LFY) ol V18T 392 YU by il okl

2 ol @lul pms sl 4 (Y0) Wed
95 (shizogsS 3§ Lol 55lasdly obuly cilio (slabaice
olly )l B oyl daome X iy Blie 5l )b
b sebl cnl g 9o sty 1) blases plos )3 bacuisi;
O sl lawg sy ool o sl lul bl
Sl oyp sy Y Jgiz) 4 dnslore T dally 900,
baos Q5 ool P otales] )3 gty 9 2edly (5l
5 IS gy i ol oelly aps S
b ol g 0 dslre e g gy blie 51 iyl
(F7) 2 5,85 (Ses slagedsiy i plos 4l

5 o2litl ¥ adlaly &gy oy ol sles Jsad 5
S0l e jlateds (V) wdly (g Bollae (Y Jgo)
oo 9 3 Bl ooy plod jl Codgis Sl dacas 5
9 (0 dasly) 45 b Loy 4d L ANOVA Jgao
sol sty iy ol 4 oS osiledl blite $1 bl
Ol 4 2 S (Byme oad Blo Cig) ylub plgiea
5 S odd Bl g pe Il SR el
ol 5l onlnle

¥ g & il Billas (VW) (oguisSh 5 (Jid 09y

92,5 35l 5

ol 1P bl JS 5Sle M s ol
A d Gsg) slp (b QoS cups Biell i
s 3l g g baee 9 iy blite 31 Bjj chaes (Lol
il Ogot bewy) oSles () ol Ml

Sewis) 4 (K &5 Cwl s Hlee ST g5
»bis ol ol gt Cawg g 0 Gialesl jd 39390
JS 4wl g o3 golo laiolejl degexe o b abal,
sales Gtalef] 2)50 slacigs Al Ko 35 0305 rass
obly Jo cpl b sl ddlate )3 S 5)50 slaciss)
390 baze 13 Guigf 3903 Glpieds 3 Slee ilen (g)lul
oialef] )3 sl plo 3 Slos b canlito ppizeon g a3
(V) 555 o 3 5 1
(Rank-sum method) 45, gsemme 55y (VA) S
Sleat Vi 3Slec b il sl e sl |
bV ds) oles ke (VL (g cnl 2 908
bowiss Glr ol by sz 9 03,8 <l
Ol S (oo 8L N A5 o e (S g dsle
h gl 99 o &8 cutly malss 4) 90 gy o (ol
(Rank-sum) 45 ggeome (pyomb g 03905 Sy go2
ol 3 9o 485 i) mioskhe lsisa
w8)S 5lai ) slk 5 3Sdes sl sl slodisy o)
(KMR) 45, ggoome &8l 05 (29 (VF) S 2580
lie Cpnd ColblB b KMR &L 5s5 gy (VY) Lo 9
b sl o g 38hes ci2 (dlp pe> 5 ol g9 olindl
&b — 0,Slee Bylol lgieds wan Bylol dged dlpiuin
e ooy oyl 5 Gun 1 (VAF) wb edesls (Vi)
L dulio )5 Y gails 5 absle 3 Shas sl b ol5))
YU sails 5 dbgle 3,Shas 3 0gMe a5 A5l o 36290 pl5)|
5 e ol boable » oYL (26, Gy )
8l )13y55 5 (Jage pé

o9, 9 319
) ol s by g VP s S o
5y ohcrS (slaolSiugl Slosio 38las aulio iale]
olyor 4 VYWAO-IYAF by Sl j0 M) Jsloya lg s
Lol claSsl ook B 5 oS sl e o a8,
orsd el cbolSiugl 5 S dw > bsla
SWAR el e e (bocidaags g ol Jbe
Job & bs & 0 o)S a0 cudgi o )5 sl VYRS
b WS35 L s | e e YO sy dlold & g 50 Y
Winter steiger oSiwd bwy mipoye > ab V-
8y90 (b 50 b i ole LI YT YE Y YR 3 L
38des «iolojl 3l yetme (claadjl p ogMe gai g L)
olej » b3l s S by ©jge 4 Sadgle
P b oSles 5 (25 dopd B¢) 2ulS sl sl
B bas dw Sl (ol cutignd)l pgd dasd) ol sy 0o
pr bl ulow g 40 b dwlxe ey osile
5l de b plbsl Genstat g SAS 9.2 gl (cla il
T Bo )b g glisyl Jud il el mpe Slao cuilyy
oo Cax Joe SNk ool 1 gy A 050 ) (IS
&b (ig) e )8 J3h > JS 700yl b 5d,
oo Cax Fge (SH)k ool 1 ) S ©jge ) )
{39y o 32 &8 JBI> (gladis 70—V (g b ol

A cas b oSlas g b a5 padele 5,Sloas


http://www.google.com/url?url=http://www.wintersteiger.com/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0CBcQFjAAahUKEwj7__yF9cTIAhWEDywKHQW_BQU&usg=AFQjCNGbyRyFLW2qlle8IAeHt0AJT6so4A
http://dx.doi.org/10.61186/jcb.15.45.183
https://jcb.sanru.ac.ir/article-1-1402-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-17 |

[ DOI: 10.61186/jcb.15.45.183 |

W

bl Jlol sl 3 Chio 93 ol gy ool
3,Slee sly gy X Jlo blite 3l .l 03505 > size
&l 5,Sdas g I gme 4V 1 eSSl pdaws 3 5 ddgle
Caigi X e X Jlo asls dw 100,55 pMel I jne
sl g 0395 o sine (5] Jlazl gl )3 5 abgle oy
13,5 b gme AV Gl S Jleis] paw (5 il 5)Sles
2 pSelS WAYA I 5 ddgle 5 Slee alels (Y Jois)
Sy e 0 0 5lS VEEAL B0 ojleds (Y lp S
Loy VO 5 Cdl doyd WO L Cuipdy Vo ojloud g
ol (Y Join) ob ol lug ol 4 Cuns (s p
GV oY Gy iSa 5,550 WYL 5wl 5, Sles
Cél lopd Y L Ye opladds (Y (gl ) 40 5,5 5LS WYY
(F Jssa) caily lug 008 & Cond (650 o > YEIV 4

iz el g Qligr Sus (aiizme pla) ¢ acly 590

(Lathyrus sativus L.) J slacauig; ddgle 5 ab 3, Slos (o)l 4500 5 baoe X (9} LiiS oy (b))l

ol il s fols 5 alae o laeais ly Lo
Je ) 9 olo (595 gy alps b
Il (885 g ey e i Bi ol b Ty lul jlee

b b—\ J)Lw u_u.w dl)b & Conl

A g 4‘09»‘ J-\ﬂ 41.*.»»9 @ & ol g 6\{ %514&
copd o Cusl ol (9] bl cul Bl p 98
b )L) Ql YT i)

Ko sl b 5 gabgle Syo uibyly 4508 @l
Jlo aw 5 ((Jgby (loyd g (e ccdangs o hluas)
bl bt sl oad &) ¥ Jods 5 VWAF-AR el

(WAAYAE) Liolosl oo (sloolins] 4Vlo (glos 5 (S5)b (pSke 3 S Glusgas =V Jois
Tabel 1. Soil characteristics, average annual rainfall, and annual temperature of experiment locations (2016-2019)

SB logat (Sl 2,3) SUL (lod Sk (o) AU Sk oSk
Soil properties _ Mean Annual temperature (°C) Mean Annual precipitation (mm)
ol SBocdl adeol  J s 1397 1398 1399 1397 1398 1399
Location Soil texture pH 0.C% 2018 2019 2020 2018 2019 2020
e ) —so9) 73 0.93 18.3 16.8 17.5 176.8 764.4 435.2
o oo
09 o9~ 7.4 0.61 139 133 145 694.4 900.9 603.6
Jsbr
Ol o s 75 0.48 16.6 17.2 19.3 363.1 538.6 3183
CubdngS =9 7.3 0.89 12.9 11.8 12.3 488.8 952.6 523.2
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Tabel 2. Methods of calculator the stability parameters of Grass pea genotypes
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Tabel 3. Combined analysis of variance for grain and forage yield Grass pea genotypes in three years and four

different locations

Sl (ke il 4z P @L“’_ .
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ns: not-significant, * and **: Significant at 5% and 1% probability level. respectively
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Table 4. Values of forage yield, univariate and non-parametric stability parameters by Nassar- Huehn and Thennarasu's method of the Grass pea in three years and four different

locations
Gen. SO 5@ S 5@ NP® NP@ NP® NP® Wiz il i bi CVi 04 o KR
Gl 16574 3.61 9.52 8.97 2.57 3.17 0.40 0.32 0.31 49.6 44 6.6 1.1 711 115 8.3 6
G2 15847 5.68 22.99 27.84 5.17 3.50 0.55 0.51 0.63 132.8 13.0 16.4 1.1 80.4 10.9 123 19
G3 13790 4.77 16.75 23.77 5.03 3.92 0.61 0.59 0.62 53.9 4.8 7.0 0.9 76.8 11.4 85 21
G4 13745 4.02 11.54 17.11 4.45 3.92 0.71 0.60 0.54 50.7 45 3.6 0.9 70.1 115 8.4 21
G5 12839 4.36 14.42 28.00 6.24 3.25 1.33 0.79 0.77 88.6 8.4 7.7 0.8 74.3 11.2 10.2 27
G6 14668 5.38 20.93 29.71 6.00 3.08 0.63 0.52 0.69 34.0 2.7 40 1.1 81.0 11.6 7.6 12
G7 13893 6.79 34.36 54.00 8.86 5.00 1.03 0.76 0.97 77.1 7.2 10.3 0.9 77.0 11.3 9.6 23
G8 14549 5.94 26.88 37.74 6.81 3.92 0.75 0.57 0.76 64.6 5.9 9.2 1.0 78.4 11.4 9.0 18
G9 15357 3.42 11.64 12.80 2.40 2.17 0.32 0.30 0.34 30.2 2.4 3.2 11 78.0 11.6 7.4 8
G10 16680 7.09 37.24 44.69 7.02 5.08 0.69 0.65 0.77 155.8 15.4 20.5 11 75.7 10.7 135 17
Gl1 16883 6.03 27.52 36.32 6.56 4.00 0.78 0.57 0.72 704.0 72.4 94.0 0.8 70.3 6.9 400 17
G12 13961 6.18 27.97 45.02 7.56 3.83 0.86 0.70 0.90 127.2 12.4 18.2 1.0 83.6 10.9 12.1 25
G13 15141 4.29 13.54 17.35 3.94 3.17 0.32 0.40 0.50 38.7 3.2 3.7 11 80.6 115 7.8 11
Gl4 14969 3.70 10.70 12.84 3.27 2.33 0.28 0.31 0.40 18.0 11 2.0 11 78.2 11.7 6.8 9
G15 16289 5.61 23.61 25.54 489 4.33 0.39 0.47 0.55 75.2 7.0 2.6 1.2 82.2 11.3 9.6 13
G16 14499 5.98 28.08 34.01 6.04 4.00 0.36 0.51 0.66 118.4 115 10.6 0.8 64.8 11.0 116 23
KR 5 (O3 9 503) 01 (3238) 001 {5 073) CVi (G55 023) DI (iS5 31 Sd) $201 (M55 ol lg) o (52, Sty 30m0) WE {3,315 sbo e k) NP@ 5 NPP NP NP, (1 5 Lo sl 1) SO 5 5O SO
(S 45 gg00x0)

S® S@ SO andS ®© (Nasar and Han parameters), NP ©, NP @ NP © and NP @ (Tenazaro parameters), Wi? (Rick sum of squares), ci? (Shokla variance), s’d; (deviation from regression), b; (regression coefficient), CV; (coefficient of
variation), 6 (Plasted), 0; (Plasted and Peterson) and KR (total Kang's rank).
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Table 5.  The ranking of Grass pea  genotypes in terms of forage yield in three years and four different locations in
terms of univariate and non-parametric stability parameters of Nassar- Huehn and Thennarasu
Gen. Y SO S@ S® S© NP®D NP® NP® NP® Wi2 % s2di CVi KR 04 ¢}
GI 3 2 T T 2 Z 6 3 T 5 5 7 1 i 5 2
G2 5 10 9 8 8 7 7 7 8 14 14 13 12 10 14 3
G3 14 7 7 6 7 9 8 11 7 7 7 8 7 1 7 10
G4 15 4 3 4 5 9 11 12 5 6 6 4 2 1 6 1
G5 16 6 6 9 11 6 16 16 13 11 11 9 5 16 11 6
G6 9 8 8 10 9 3 9 8 10 3 3 6 14 5 3 14
G7 13 15 15 16 16 15 15 15 16 10 10 11 8 13 10 7
G8 10 11 11 13 13 9 12 10 12 8 8 10 11 9 8 9
G9 6 1 4 2 1 1 2 1 2 2 2 3 9 1 2 15
G10 2 16 16 14 14 16 10 13 14 15 15 15 6 7 15 2
Gl11 1 13 12 12 12 12 13 9 11 16 16 16 3 7 16 1
G12 12 14 13 15 15 8 14 14 15 13 13 14 16 15 13 4
G13 7 5 5 5 4 4 3 4 4 4 4 5 13 4 4 13
Gl14 8 3 2 3 3 2 1 2 3 1 1 1 10 3 1 16
G15 4 9 10 7 6 14 5 5 6 9 9 2 15 6 9 8
G16 11 12 14 11 10 12 4 6 9 12 12 12 1 13 12 5

KR 3 (cms 3 5038) 01 {0538) Oy oSy 232) CVi {msS) 2] Bt g3 3 Byol) 50 (S 5 ol ) 07 Sy Sy 3mne) WEE {5,515 (5lnsia ) NP 5 NPET NP NP (sl 5 s slosiol) SO 5 SO P50

(S 45 gg0m0)

SW S@ s®andS® (Nasar and Han parameters), NP &, NP @, NP & and NP @ (Tenazaro parameters), Wi? (Rick sum of squares), ci? (Shokla variance), s2d; (deviation from regression), b; (regression coefficient), CVi (coefficient of
variation), 6 (Plasted), 0; (Plasted and Peterson) and KR (total Kang's rank).
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Table 6. Values of grain yield, univariate stability parameters, non-parametric according to Nassar- Huehn and Thennarasu method of Grass pea in three years and four different

location
Gen. Y S 5@ SE) 5@ NP® NP® NP® NP® Wiz [l i bi CVi 0 01 KR
GI 1511 7.06 36.88 4475 6.95 4.75 0.56 0.59 0.77 1.85 0.18 0.23 12 58.2 0.116 0.154 7
G2 1247 4.83 17.36 31.38 6.44 3.58 1.09 0.78 0.79 1.32 0.13 0.18 0.9 55.8 0.120 0.128 29
G3 1525 5.11 20.39 20.86 4.23 4.08 0.39 0.42 0.47 0.86 0.08 0.12 1.0 457 0.123 0.106 12
G4 1478 6.02 28.75 30.85 5.76 4.92 0.45 0.52 0.59 0.88 0.08 0.12 1.0 49.3 0.123 0.107 16
G5 1364 4.09 11.88 19.60 5.40 2.83 0.45 0.51 0.61 0.38 0.03 0.05 1.0 50.3 0.126 0.083 14
G6 1475 4.55 15.27 16.80 3.60 3.25 0.30 0.41 0.45 0.46 0.04 0.07 1.0 46.0 0.126 0.087 10
G7 1239 3.09 7.97 16.97 4.39 2.17 1.03 0.54 0.60 0.23 0.02 0.03 0.9 48.3 0.127 0.076 17
G8 1411 482 16.42 18.69 414 3.33 0.35 0.41 0.50 0.66 0.06 0.09 1.0 48.3 0.124 0.097 13
G9 1254 5.61 22.15 34.00 6.70 4.42 0.60 0.72 0.78 0.91 0.09 0.12 0.9 52.6 0.123 0.108 26
G10 1723 6.05 26.27 30.68 5.54 417 0.61 0.57 0.64 7.97 0.82 1.10 1.2 67.4 0.074 0.451 17
Gl1 1442 6.29 31.36 34.21 5.83 4.75 0.36 0.52 0.62 0.92 0.09 0.12 0.9 44.9 0.123 0.109 20
G12 1523 3.12 7.06 7.17 2.40 2.67 0.41 0.33 0.29 0.29 0.02 0.04 1.0 454 0.127 0.078 5
G13 1377 4.36 14.70 23.66 5.22 2.67 0.58 0.52 0.64 0.78 0.07 0.11 1.0 53.1 0.123 0.103 17
Gl4 1312 4.94 18.61 2456 4.88 3.58 0.43 0.53 0.59 0.69 0.06 0.09 0.9 48.8 0.124 0.098 18
G15 1405 5.74 2354 29.04 551 3.67 0.41 0.50 0.64 0.79 0.07 0.11 1.0 485 0.123 0.103 17
G16 1264 4.89 18.27 3131 6.83 417 1.20 0.71 0.76 0.86 0.08 0.12 1.0 55.0 0.123 0.106 22

KR 5 (305 5 0b) 01 sod) 010) () psis o) CVI (Cogis Sy o p) Bl (oge S 31 Slyoel) 21 (S5 el ls) 012 Sy Slasyo ggamms) Wi (1315 (sl zol,b) NPE 3 NP NP@ NPl o lai (sla yzal ) SO 5 SO SO

(S a5, ggemme)
S™ S® 5O and S ® (Nasar and Han parameters), NP @, NP @ NP @ and NP ® (Tenazaro parameters), Wi? (Rick sum of squares), ci? (Shokla variance), s2d; (deviation from regression), b; (regression coefficient), CV; (coefficient of
variation), 0 (Plasted), 0; (Plasted and Peterson) and KR (total Kang's rank).
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Table 7. The ranking of the advanced genotypes of Grass pea in terms of grain yield in three years and four different locations in terms of univariate and non-parametric stability
parameters of Nassar- Huehn and Thennarasu

Gen. Y SW SZ S¥ St NP™ NP NP NP™ Wi2 G2l s2di CVi KR 0l 01
GI 4 16 16 16 16 13 10 13 14 15 15 15 15 12 15 2
G2 15 7 7 13 13 7 15 16 16 14 14 14 14 16 14 3
G3 2 10 10 6 4 10 4 4 3 10 10 10 3 3 10 7
G4 5 13 14 11 11 16 8 9 5 11 11 13 9 6 11 6
G5 11 3 3 5 8 4 9 6 8 3 3 3 10 5 3 14
G6 6 5 5 2 2 5 1 3 2 4 4 4 4 2 4 13
G7 16 1 2 3 5 1 14 11 7 1 1 1 5 7 1 16
G8 8 6 6 4 3 6 2 2 4 5 5 6 6 4 5 12
G9 14 11 11 14 14 14 12 15 15 12 12 12 11 15 12 5
G10 1 14 13 10 10 11 13 12 11 16 16 16 16 7 16 1
G11 7 15 15 15 12 15 3 8 9 13 13 11 1 13 13 4
G12 3 2 1 1 1 2 6 1 1 2 2 2 2 1 2 15
G13 10 4 4 7 7 2 11 7 10 7 7 7 12 7 7 10
Gl14 12 9 9 8 6 7 7 10 6 6 6 5 8 11 6 11
G15 9 12 12 9 9 9 5 5 12 8 8 8 7 7 8 9
G16 13 8 8 12 15 11 10 14 13 9 9 9 13 14 9 8

KR 5 (G 5 50098) 0 {152090) Oty (et 22) CVi (o 55 ot 22) B Sy 3 Byol) S0 (36 55 ol ) O Sy ety 3m270) WE {3,515 cslo i ) NP 5 NP NP NP, (sl 5 s sl i) SO 9 SO PSP
(S a5, ggooe)
SW Ss@ s®andS ® (Nasar and Han parameters), NP @, NP @, NP © and NP @ (Tenazaro parameters), Wi? (Rick sum of squares), ci? (Shokla variance), s2d; (deviation from regression), b; (regression coefficient), CV; (coefficient of

variation), 6, (Plasted), 6; (Plasted and Peterson) and KR (total Kang's rank).
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Extended Abstract

Introduction and Objective: Considering the requirement of the country to meet the
nutritional needs of the society and the nutritional needs of the existing livestock in order to
meet the nutritional needs, it is necessary to introduce cultivars that can be superior to the
existing cultivars in terms of adaptability and stability in arid and semi-arid regions. The use of
forage plants such as Grass pea can play an important role in crop rotation, soil protection,
reducing weeds and diseases due to high adaptability to dry and semi-arid climates and high
yield potential, nitrogen fixation, tolerance to drought and salinity. This research was carried out
with the aim of evaluating the interaction effect of genotype x environment and the stability of
forage and grain yield of Grass pea genotypes in different regions of the country.

Material and Methods: This study was carried out with 16 advanced Grass pea lines in
Gachsaran, Mehran, Shirvan Cherdavel and Kohdasht stations for three crop years in the form
of a randomized complete block design with three replications. Each genotype was cultivated in
6 lines with a length of 7.03 meters and a distance of 0.25 cm from each other. After analyzing
the composite variance for different years in different regions, mean comparison was done using
the minimum significant difference method at 5% and 1% probability levels. To analys the
stability and compatibility of lines, were used the stability methods of Francis and Kanenberg,
Eberhut and Russell, Rick's equivalence, Shokla's stability variance, Plasted and Patterson's
stability parameter, Finley and Wilkinson, Perkins and Jinks, Gang's total ranking, and the
single-variable, non-parametric method, Nassar- Han and Tanazaro.

Results: The results of composite variance analysis of forage yield and grain yield showed that
the simple effect of year, genotype, location and the genotype x location interaction effect for
both traits were statistically non-significant, and the interaction effect of year x genotype was
significant for forage yield and non-significant for grain yield. It was meaningful. The three-
way effect of year x location x genotype was not significant at statistical probability levels for
forage; but it was significant for grain yield. The forage yield for kholer lines from 12839 kg ha

! for line number 5 to 16680 kg ha* for genotype number 10 with 11.5% drop and 15%
superiority compared to Naghadeh, respectively. Also, in terms of grain yield, Grass pea lines
fluctuated from 1239 kg ha for line No. 7 to 1723 kg ha™* for Line No. 10 with a 2% drop and
36.3% superiority compared to Naghadeh. The results of the stability analysis of forage yield
showed that in terms of the Coefficient of variation parameter, genotypes 16, 5 and 10, in terms
of Phenyl Wilkinson genotypes 15, 2, 13, in terms of Shokla genotypes 14, 9, 6, and in terms of
Rick's equivalence, genotypes 14, 9, 6, and 13 were the most stable genotypes. The analysis of
grain yield stability by univariate method showed that in terms of Coefficient of variation,
genotypes 11, 12, 3, in terms of Phenyl Wilkinson, genotypes 13, 12, 4, 5, 6, in terms of
Shukla's, genotypes 7, 12, 5, 6, and in terms of Rick's equivalence, genotypes 7, 12, 5, 6, and 8
were determined to be the most stable Grass pea genotypes.

Conclusion: Based on the obtained results, in terms of forage yield lines No. 1, 10, 3, 9 and 15
and in terms of grain yield genotypes No. 12, 15, 8, 10 and 7 had high stability and yield
compared to other genotypes. In general, considering all parameters of stability and
compatibility, lines number 1, 10, 12, 15, 8, 7 and 9 were selected as the most stable lines, and
genotypes No. 10 and 15 were suitable for both forage and seed.
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