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Table 1. Climatical parameters in Zanjan University from the first of March to the end of July during the three cropping

years 2015-18

(%) (i g, (mm) )b oljee (°C) L> xSl (°C) o> 1> (°C) Lo> J3la olo Ju
08 Y NA \a vIF i
£\ sy a/a \oly v 29
a0 YA\ \#/o ¥/ NS Cudigd)) AP0 ely5 Jlo
v VoA VA YA WA NS
5 Vg V¥V YA \#/o %
5. VY /¥ 1 —v/¥ ol
oA ¥a/A VI8 VIV /o s
o Y/ WY Yol ay Cutigd)) W5 el Sl
v . VY /¥ VoA s
Y Ay Yo/ Y \#A %
) YSIA via WY W ol
\ia /D VWA 1 /o s
) £\ WY gy A Cudigd)) WASAY ely5 Sl
a0 YO/A ajy YA \J5 sy
¥ /¥ Yo/ Yol \Sl8 %



http://dx.doi.org/10.52547/jcb.13.37.119
http://jcb.sanru.ac.ir/article-1-1172-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-07-01 ]

[ DOI: 10.52547/jch.13.37.119 ]

WY

Gy ansls S 5:Sike 5 (YUF) o9y oVl b iy
aerie 3 £ YOI (poyp 50 slageY 53 &y 5 Shes
slaas Mo J;ls 95 929 DMJOLL'J Lm)‘;pl)b: O?.‘ C.»Lu Dy
DS Sl Mgl oS 039 Dbyl 3)90 slagnY ol 5
)3 odlil 3y90 (e (oS g (S Cluogiad o Cae

25

SR la.;l).w o GGE blp'ot u"}) )l oalaswl L: OO (o9 d[!bui\/ JL).C

dw (b oy 290 Y Ver p Slao (1 SSbe g Oy
dw.ul.a.o )9Jé.;a 4 L f@)l U&L.o uu}!.o.h u“)} JL»
Pro Gl 0l &)l Y Jgdo 0 sald pBy g by
G JB O slawi Cho @ baye Olysi s
Cupd > miyeyio 3 a3, Slos (VA) 29 (215 aoyd

WAF-AY oly; o dw (b (oae aald pB)l o bapY 33 cwyp dy90 Clas (ke g &l yuss dioly (Ol s o pus =Y Joio
Table 2. Coefficient of variation, range and mean of studied traits in lines and control cultivars of lentil during three

cropping years 2015-2018

e oY Sile SN S yuadF e

ety ol whe  pe LS e i -
Il s 0a/y £0/\ £EIA AV/¥ £0/0-Y- - /¥ O e oy
A vy YIv vy vIY vI¥ AR e (F€) 29 (slod M3
VEIA V0/4 VEIY \BI¥ oIy Al WA-VAY o/A (cm) wg glis,l
VA ) VY -IA -1y <A -IY=¥10 Y/ (em) s ls Clesl (gl glis))
A /b Uy Uy Ao a/y FINNYIY ARG (em)dMe ol el
Yv/a yY/o vi/A v/ YY/¥ YY/Y Vy/Y-va VA S AN
\RAS vI¥ o ol o oA Y=Y YA a8 0,90 Jobo
va/s A-I¥ Ya/y va/¥ va/a INVA% YAIX=ASIY VA RIBNE LD b 5o,
AIY #Iv /A o o/d oA -y An) BB 0,95 Jobo
s av/y Af/A av/y ag/f /A ay/E-\-XIY Y S5l jud Sy L0+ b 5o,
VY V#/A Vol$ /A \FIA WY \YIY-YY/E WY &b iy 0y95 Jobo
/b vy oY Ao Y vy YIS-\YIY YSIY Dy > BME sl
YIv Y v/a oy oIy ol¥ YY-AYVIY Yy Gy sloME Sl
Y/A \ \Y Y/A VA VA BARAY FYIY Sy JB sladde sl
Y Y/¥ /¥ £ #lo £Iv Y/S-\¥IY YEIV Lo &l ol
) WA ) A VA A <Iv=3/o N/A SME > &l ol
- N - -IY -y -IY of-a-e/5Y Y/ (ar) wg p ails 3,Shee
\ /A \ VA VY V¥ [5-YIY VY (0r) g 3 e3g5Cum
+IA -Iv +IA /o \ A Jo-y Al (ar) g > (S g0lS 559
AN N/A Wiy \#A ARA YA/ Y-YY/Y Yold Dy sl adls
YYY/A YY\Y AZ2Y) S A VAR SRV a¥ay Y- AV-V-AvY Vo (@oyoyio y> 332 &l dlaws
N \RIAY ¥V YY/A YY/N Yo/ Ao-¥vIv Ya/s (arim?) «ils 5, Slas
AYIY Y¥/a A-l5 AFEIY VYA VIA/A O¥/V-1Va/A /Y (9r/M?) 03g5Cam
Yy £YIV £O/A WA AalY av/y Ya- 1oy Y-8 (grm?) S8 g0lS )3
wW/o \VEIY Va/y 0/A Y-/ Yelv Vo /¥-YY/D Y\/¥ caslyy asle
Ya/5 \n4 FA/A FVIY \tdla \t2 YYA-0A/¥ W (ar) byl o5

o Jlo AMs] saimd oyl Jlo 31 oo b e 2y )y gize
2 56 g gl byl g glate g lacuisi) 5 Sles s
4 Jlo x o8, blate 3l 0g JIo bze .l lacuisi; o Slas
Slgs o wil dSlas (glul g 0by ol Jelate slagwly
26 Galejl sladle bulpd (Sile 4 0,5 )18 w0 5)50

¥ Jpba) ol 42315 Iy 2a 1 A

A 31 Jlo 51 eanls o8, gy 55 40525 s ol

AU gl o)l ¢y duoyd Slas | e 4 Olas 4 kS
dl).: LDJL.» O M 9 O )‘.)u_'..x.o u.m.&l? 0)93 Jﬁ]o 9
2 BME &b sl Cdo oo o (65503l Dlas olod
oy Sy s o e bme /) Jlisl xaw
Pl e ely; Jho dw oo M) as ol ab 5 Sas
Moy S Jin! pdaw jo (Jlo x 58, blae 55 aals


http://dx.doi.org/10.52547/jcb.13.37.119
http://jcb.sanru.ac.ir/article-1-1172-fa.html

[ Downloaded from jch.sanru.ac.ir on 2026-07-01 ]

[ DOI: 10.52547/jcb.13.37.119 ]

Table 3. Combined analysis of variance of studied traits in control cultivars of lentil
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Figure 1. Polygons of GGE biplot method for determine the mega-environments and
appropriate cultivars in every environment (year)
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Abstract

The most important goal in all crop breeding programs is to increase yield, and vyield
improvement requires the use of efficient statistical methods to identify superior genotypes. In
determining the superiority of genotype, in addition to high yield, yield stability in different
environments must also be considered.Biplot analyses are good tools for selecting superior
genotypes and to increase efficiency in selection. In this study, GGE biplot method was used to
evaluate the stability of grain yield of 205 lines and lentil cultivar in augmented design during three
cropping years in the Faculty of Agriculture of Zanjan University under rainfed conditions. The
results of combined analysis of control cultivars showed that the effect of year and year x cultivars
interaction were significant for grain yield. Thus, the lines were examined using GGE biplot graphic
method. The results showed that the first component and second component explained 68.3 and
28.5 percent (in total 96.8 percent) of total variation respectively, which indicates the high validity
of the bipod in the explain. The results also showed that lines 170 and 164 were the best lines in the
first year and lines 157 and 183 were the best lines in the third year. Line 167, in addition to having
high yield, had lower stable yield. This line was placed in the center of the circle as the ideal line
and the lines 164, 170, 147, 122 and 7 were placed in the next ranks. Lines 147, 128, 7, 160, 51,
148, 156 and 160, in addition to having higher yield than the average, had a short distance from the
stability axis and had low unstable yield. Lines 8, 57, 157, 86, 186, 83, 140, 164 and 170, despite
having high performance, had high unstable yield. Biplat polygonal analysis led to the identification
of two mega-environments, among which the first year had the most discriminating ability among
the years. Existence of 90° angle between the first and second year showed no correlation between
these two years and their conditions were different and greater than 90° angle of the second year
with these years showed its negative correlation with the first and second year.
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