[ Downloaded from pgr.lu.ac.ir on 2024-12-31 ]

[ DOR: 20.1001.1.23831367.1401.9.2.4.7 ]

[ DOI: 10.22034/pgr.9.2.4]

VeV /Y oylad /8 W/ LS S sl ta g

Ol alsn 5 Of Lyl 53 ool o pimair o g, (3l ealiial b bgw 55 sl 55 bl

o5l s 5T o la el gl Y a5 e

(it Ole3lo ¢ Jurd ol Dbl a5 (535U (25 gl 5 Slidons S 10 ¢ 2L 5 (ol pse Slidos 5w sl =)
LTk (83l s 5 il

Olojle QLS Ol b b 5 (5355LES Sh5sel 5 Slii S e BL 5 o) pole Slides i okl Y
U85 (530S s 5 Sl clidos

Olosle O3l Ol s s 5 (53,55LES (23sal 5 Slidios 550 (B 5 (o5 pake Slid Jton bkl Y
ol «S3o3LES s s 5 sl (i

OEVAYIY oy eyl = VB0V E 12l )

s S

Lo 5 G 33V Valdad oy 0l 3 Al g0 805 5 (s 3 0 5eS Ll p2 o isudal 285, cladils dex L s
Cjb B IRV el e s by e el bl S By lesladd bcals 5 Shas gl 55 Shas L35
A S 13 bl s e (Olke) Jﬁb\gmlmb@u)@ﬁmougg;fﬁ& a0 53 kel felS slas sl
e M e b s s Shee gl @ils 5 S Slio gl s pme (bl OMastl s gy 5 S e byl 4 e =
o o3l JLe 5 a3 GIL 5 G5 B sl 55 daosls Sl gl sl ol Ly wools ST Ly sloc 3
%A:;J;A{GJAJL«)J@‘J)\M)Q‘JJﬁ}cﬁﬁi}d})‘()wJW&ﬁ%db).&)\bﬁL&\)}}QbAJ‘JJJQA}Q‘)?«
JASJ{CEML.,UJ 3,80 o (ol e 5 e Stacan S 51y LIS Tl Oeopes 35 Lo )3 VA/YO 5 VO/TY A/
Lo Ward iy 4 glad st ams il sy w53 B e 5wy e 5o &l sl (Shay 0y Jsb &y
Gies S L oYL Cillan 550 Sl ) 5 ool Slaadl 3o w4 Sl Lol ol L gad guiuazes Dzme o5 8 Sl 3
Spsbdsles S o 3lae G11,G5 G2 Gl Sl 55 cslad szt mls Gulal ysls OLA glad o o 5o 5 Jool

238 o do s sdul (5l slaaal r 53 LaOT 5l eslizul 5 Lo S S B o als slas 5 2l 4l s Sas

Gl s Sas Ay 095 Jsb ‘fﬁch..ﬂua&l.&mib;hbj IS &350,

N.razmi@aree0.ac.ir : K5 S Cams w331 ¢ giams 0kions 5 *

A


http://dx.doi.org/10.22034/pgr.9.2.4
https://dorl.net/dor/20.1001.1.23831367.1401.9.2.4.7
https://pgr.lu.ac.ir/article-1-237-fa.html

[ Downloaded from pgr.lu.ac.ir on 2024-12-31 ]

[ DOR: 20.1001.1.23831367.1401.9.2.4.7 ]

[ DOI: 10.22034/pgr.9.2.4]

f)b&w;@jJ

3 dpamay L gl salie el 0L s
25 Pl 558 55 e oS il GbLe L 5L
Lo b s ladlane 850 5 Sldde b5 sl gl
duslie 350 aikale Jals ol b O > 5 Jlos
30y Bl sl 53 WO (g0 S 31 ey 5 6,8 0 3
At o3, (Dubey etal., 2018) Ll oo o35 3 yme a5
(ol iy) Sahar o35 5 o (6,55 555 Jool 555 b s
b= s glees 5 5o bl 5 w2 5 (6o WIs) EPPS 5
OB S aoe Jle (g3l Slids ool > SIS
VYV 5L 5 s ol VAT Ul 53 FB o e 5 w2
ol sl Gl Y AYAY Jl s s bl Sas oyl
@.mﬁ)\ﬁJu@&l{'j)l))fogﬁa@\))g)j)
LoonY sl ol st ZYWAO 5 YAS gladle s of Lalls oY
o S S Gl 0 (S o5 S LB
A CJ.E oY pldle 4w b ogs glaake 5,850
5o slaee kls s OkldS Ol adlaie aw 3 ks
AEBre e o8 Olgea 5 DU S ey s
ol sl s YL comarsl .(Hezarjaribi et al., 2018)
o b Jgama 5 pnss Sy Lol (G
Sl Sleslial s Shas elizl 5 als 5 Slas o Lol
(ol slaadl jo s 4 325 5 (Sl a4 325) o e (Ll
S sl bl s eslizal Cgr 5 slacnY by s

B S

b iy g lse
Ll 5l L s Slacs 55 OB s shiea
53 il cpl o Sas @ arly Slio ple 5 4ils 5 Shee
J.alS sl sk Cjb B s WAV YA el e s
lads S hash s 53 S ae b ol
Ol g (Olre)  Jos)l Okl b @L:A 5 ooskes
)4;,-)3\‘\/&\,“31);3-0,&}9)3;)&»@: R-RES :LJJQJL“.
03 S hakds A gam 3tV Sl e Jsb 5 Jled 43T
S Lo Ll s 3 a5 e gl

£y

e B, (3 el b bgw Fp lacs 85 Sl

dodls

S aLS [Glycine max (L.) Merrill] ol el L Ly
oS -ul .l Leguminosae o5 ;I 5 Fabaceae o3l sl
S5 E b5 S S a0 S 5 S s,
ol b L s «ls (Benjamin et al., 2019) il o 5 i
Girgel, ) et osle 53 gy doyd Yo 5 g Aoy £
Lo Ol s omel (8l oo 4y S Xl e (2021
AL Ol Al 4 ) Camer Gl kS

4 i disw ol glaasly Slal o S 5l S
GG 5 Bl hls VL a5 Sas b ol 5
Rodrigues et) s s e 5 DUl 4 pslie o St (55 05 54
3 OF8 Mo JAU wls 4S8 Oles sz 35 (al., 2015
)‘ oS C,..w\ ‘5‘5.,\:2::.1 V) 4}\5 JJ.(J.«.G JJLL;a M}‘J U'L";‘;)J’
s & 33 5 0 J 1S 05 6ol ol baw g S Bl
ol 4 (Kahlon etal., 2018) & .S s 5l 3 Lo 3t cou
S dils 5 Sl a5 O gllae glacs 55 Sl ¢ s
s s 8 oolsia laasl o LS malS o ge o
Sl el als s s b oW Sien 8 Jlis glulis
ol Slis Lsee 3 (Milioli et al., 2018) ool =ooa

A g als 5 Shes 3 s o | s Db
a i pll 5 Slho (S s b Oliies 3l 55k
A VL 5 Shas U a5 il g s s
53 edkes a3y, 5l S (Teodoro et al., 2015) .S’ .
Closar L pB) B s 38 olFe
Pyl 3l SlaeS S8 sl G (S5 s ST
SR s 35 Slio Bl 5k (S5 alols bs e
ia B anin sla ol 1 Bos o 23l o sitay (sla s 53
S Sslize DS 5 6hls dacgmar el 313Ul e aelsl
S P il Slio Ll Al e 503 ol Glals

(Benjamin etal., 2019) w.ib 3 5 -l


http://dx.doi.org/10.22034/pgr.9.2.4
https://dorl.net/dor/20.1001.1.23831367.1401.9.2.4.7
https://pgr.lu.ac.ir/article-1-237-fa.html

[ Downloaded from pgr.lu.ac.ir on 2024-12-31 ]

[ DOR: 20.1001.1.23831367.1401.9.2.4.7 ]

[ DOI: 10.22034/pgr.9.2.4]

VeV /Y oylad /8 W/ LS S sl ta g

sl sy 95 1 (Lodle s )3 40 350 DAl (Glosed)
Sl Sl s s pa el Bl el GBAs L
2 0SS e als s Shas L Sl e e
A aloee A S5 Cogbs Ao VY bl s LS
slaesls Gl s 050l G2 bt b Sl
3 S plls a2 Dl B S a a by
lie o p5 o s ime OOl AL ) e i S
b srpee G pleils A plnil LSD iy, 4 bap,SSle
Al awl=s (Youetal, 2016) O)SKan 5 55 J g0 3 5l eslanal
Loy fo el 5 JS 55 05 Sho A g e psken,
o 8Ly 5 A eslindd (PCA) Lol slaadlze « a2 Sl
A3 8 ey ol e s osss RS,
LWard gy elal o sy 550 slapsV (gduad s
ap Sl b plal (T ased) SPSS il 5 5l sliz
PATH 5 (V) i) SASY (slajfsdlo i 5l Laesls Sl
A eslaiad (V asell)

Cou g mls

55 Sl A s 5 a5 s gl ol
Cw)l‘daﬂfljjj)‘;.xfﬂ)ljjj)‘dl;>f<lo.:«C)Li~oL§lj
Gy S Cmln 5 @lsds D5 e o e 3 4l 3l
Juj%;);jbpu.u;\.>ﬁ)|>@,.ﬁ.x,,ajs&“dw>\cb)>
(AU G e, (Shw,y U 5ay s 5 Se Slao sl 50
Sy a2 S pcolas 5 alsds O35 o e 3 4l sl
5 g a5 bl Olpee g ls me (ob] Ll
o3ls QLA E Jydr s il Slis e ges (5 p bl
sy o g5 SISl O sl gl el et
TY/E) Sl dons 00 Sl S g adcdlys gl &S
GV i S adlas 55 liv e s (o
Cdo e Zilys emmen (Hp > 50%) L3 pls, 55
bl oy (Ae,3 QYY) Aoy A 5l VL @ g D)
CWJ\W6\ﬂYQ Spd il b bl js deme sl
{(Astaraki et al., 2020) c.xls Cillas 6L oS 5 &5

AN

3oy b 5 25 a0kl hls Jlu 3 2 s YO
Dl Al o spdoms Ol oy33 5 Jdine GlaOks
Il 55 b 53 SaalesT ol ol Jome Kty s oKy sl 5o
el 0 1Y s s

2ol s 5 Ss Jol adllas 55e sl s
S sl SDlidd e s SSE J s gl s
ool 5 75 Sh 5 6 4 5 POl Dliies avnse
3 lods il e OB S e 3o (53,5L28 Slais
b3l anT 3 53 0T 3l e s 28555 F7 i b (6,85, 5
ool 53 i3 opl sl s E s S
Shls LY pl oS sl olis 08 8 (g5yslis Sl
Vor sl gy oy L LS 53 5 0 BT Sl aly s Shes
YV ool de Jlos 5 b ¥ Sty 05 S Lo, VY G
dows e Slides oKl 55 05,5 ol 51 bl Y
3w Ol w5l S i 8 513 Sledie s 3550 08 S
(Y Jor) dalis Ol geas salkis 035 ol ey 50 55510
L ol golig asl  pl 53 685l s Gl
Goestadt 03 035k Grad 050) Sy i (s3lueslel 1 1y
Yo s pagel Slicd 38 SASYor G ms 5 Sus o)l
Ll (ol Olgeay <8 51 13 oyl 58 (’;J-L:S
A LA =dl (Bradyrhizobium)e s s, (sl S
Vo s, kol b6 20 0 o Sl 55 LIS 8 s S 55
o J.;JMQMSVS\].» Q)jﬁpq&.ﬁ.ﬁ(;))ﬁdj:ﬂ&:jb
Kﬁggjl)ﬁbd}f);uwgf,ljz@l)gmﬁj\
ol 00 VS\f) Ld K5 S D) poh gdlc\gSﬁ s
SISl S s slecdle J S Gl OB s Gy
s e IS LE) My pscde 1) Yoo e
IS Sl sy ess3 dgb o3 5 s S eslinal (55,508
S el s s e slacile

LAD) mw S o olSaws 51 S o i Cogr
¢l p A eslaal (Meter CI-203 CID, Bio-Science, USA

Loe oS Oy 31 oy Ladils cails 5 Shae S el


http://dx.doi.org/10.22034/pgr.9.2.4
https://dorl.net/dor/20.1001.1.23831367.1401.9.2.4.7
https://pgr.lu.ac.ir/article-1-237-fa.html

UL, 9 55 e g (A 3 el b b § o slags B bl

WAV 5 WYAT ladlee 5 sUT b Ol e Kty gme o] wliiilpn ST =) Jpa

Table 1. Meteorological data available for Parsabad in 2017-2018 cropping seasons
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€S slos Sl oty gl SSka Les S5k olels CVSEWH
JL ole (15 5l (51,5 5l (51,5 5l ey s
Year Month Mean min. Mean max. Mean Temp. Sunny RH
temp (°C) temp (°C) (°C) hour (%)
# 19.7 34.4 27.1 9.8 61.9
June
s 20.6 35.9 28.2 9.9 62.2
July
T i 18.8 32.7 25.8 8.8 67.2
2017 August
% 11.7 20.9 16.3 5.2 75.3
September
ol 8.8 18.3 135 42 76.7
October
# 212 37.1 29.2 105 5.3
June
30 217 336 277 8.5 60.8
July
\TAY on 17,5 30.9 24.2 7.0 64.5
2018 August
s& 13.9 24.3 19.1 5.4 72,5
September
ol 8.2 16.9 125 3.8 79.3
October
L ooy 350 Sl 585 o 5 A =Y Jsi
Table 2. Code and pedigree of soybean genotypes
55 S ot
Genotype code Pedigree
Gl Japanese nut soy x Willams82
G2 T215 x Telar
G3 Willamsx RVB
G4 Russian nut soy x L17
G5 Russian nut soy x L17
G6 Russian nut soy x L17
G7 Russian nut soy x L17
G8 Russian nut soy x L17
G9 Russian nut soyx L17
G10 Russian nut soy x L17
Gl1 Russian nut soy x L17
G12 Russian nut soy x L17
G13 K1380 x L87.0174
Gl4 Williams82 x L87.0174
G15 Williams x RVB
G16 Williams (control)
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Table 3. Combined analysis of variance of different traits in soybeans

a0 Sl
Mean squares
Dl e a s s Sas G, Gis, o elo) O,“leéé:)l alisls s ab sl As O cb.»d,a;-u
SOV &3l &ls Sy Sy D Gy Ol 3 A 4ls $pS,
df Seed Day to Dayto No.of Plant Heightof No. of No. of seed 100 Seeds LAl per
yield  flowering maturity pod height Firstpod Sub-branches (m? weigh plant
L 1 13738.9" 15" 0.05™ 2700™ 39.8™ 17.2™ 14m™ 35.4m™ 15m™ 120.7™
Year (Y)
JLlS 4 89137.6 013 0.08 1714 1646 9.3 0.88 27152 0.88 443.1
Riyear
Rt 15 97741  539™ 1376™ 2639™ 285.1™  54m™ 0.83™ 30835 1427  6902.17
Genotype (G)
Jlrx 5
v 'G 15 6829.7" 39™ 107.9™ 186.7™ 180.1™  4.7™ 0.55™ 2106™ 1.05" 4686.9"
X
e2 sl 36642 045 02 1453 1187 56 0.66 55.1 0.04 535.8
Error (2)
(A0)) Sl ts s 5 16.67 1.23 0.35 253 114 28.0 155 314 1.96 452
CV (%)
Loys ) 50 Jlal C)la,.ﬂ 33 Jls e 5 ls gme b S pay S F S
ns, " and ™ Non-significant and significant at 5% and 1% probability levels, respectively
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Table 4. Estimation of genotypic and phenotypic variances, and broad sense heritability values for different traits in soybeans.

Sles Jfﬁj‘)w‘l’)‘ﬁ J“"}JU’“L’)‘} @deJ“w‘)J
Traits Genotypic variance Phenotypic variance Broad sense heritability
. T 2
ool 251 ) g yG? O¢ i
Estimation of 9 O — o4y try =—— g yG*
variance g1 (g-1 +rg oGy Y £y &D
wla 2 Ko 7361.0 9774.1 75.31
Seed yield
& dees B 53, 3.73 5.39 69.10
Day to maturity
AL s 7425 137.6 53.96
Day to flowering
53 SN sl 193.01 263.9 73.13
No. Pod per plant
$ 5 gl 262.5 285.1 92.07
Plant height
S o i) 0.75 5.4 32.40
Height of first pod
Lol 0.70 0.83 84.33
No. of sub-branch
G e o3 s sl 244.38 308.4 79.25
No. of Seed (m?)
L3 e O35 0.93 1.42 65.14
100 Seeds weigh
$3 S 5 gl patl 5538.1 6902.1s 80.23
LAl per plant
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Figure 1. Effects of genotype and year on grain yield (A), No. of seeds (/m?) (B), Days to maturity (C), Days to
flowering (D), 100 seeds weight (E), Leaf area per plant (F). Data represent the mean values of three replicates +
standard error. Differences between traits are indicated by LSD (P < 0.05).
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Table 5. Mean of traits studied in soybean genotypes during two years
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! € gy e Sl (ol €5 65 Grala) S ol el S 4l sl
Genotypes No. of pods per plant Plant height (cm) Height of first pod (cm) No. of sub-branches

Gl 51.8 100.8 8.5 11
G2 55.7 88.0 7.7 .0
G3 459 79.9 7.4 1.6
G4 37.1 95.4 10.1 11
G5 43.3 109.9 7.6 14
G6 418 102.8 7.6 1.3
G7 454 103.1 10.0 18
G8 57.3 101.6 8.0 1.8
G9 54.1 97.3 8.8 18
G10 47.6 102.7 9.1 1.7
G11 47.1 93.3 7.8 13
G12 46.3 92.9 7.8 13
G13 334 81.2 7.0 1.7
Gl14 46.7 86.5 8.4 2.0
G15 50.6 944 8.4 2.2
G16 55.2 97.5 9.8 2.1
LSD 5% 9.69 17.8 3.86 1.33
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Figure 2. Correlation coefficients between studied traits in soybean genotypes. Correlation coefficients with absolute
values higher than 0.20 and 0.36 were statistically significant at 5 and 1% probability levels, respectively
GY: Grain yield; DM: Days to maturity; DF: Days to flowering; NP: No. of pods per plant; PH: Plant height; FPH: First
pod height; NN: No. of sub-branches; NS: No. of seeds per m?, HGW: 100 seeds weight; LA: Leaf area per plant
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Fig.3. Dendrogram showing the genetic relationship among soybean genotypes based on agromorphological traits
using Ward's clustering method
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Table 6. Genotypes per cluster, percentage and prominent features of soybean genotypes grouped in four main clusters

Cluster Cluster members Percentage Features prominent
e o3 Wl sl o iy s 5 Sas Ol o i
. $ G 59, Ol o i 9 &ls o O35 o 5L
Jsl ad g St B 5 Ol o i SERS R
Cluster (1) Gi2 ,G11 G5 G2 G1 31.25 The members of this cluster showed the highest value for
grain yield, number of seeds per m?, 100 seeds weigh, and
number of days to maturity traits.
< Cu-:)l ;)b':‘ R (5 gy ufj.g Co-lows Ql}':,a R
po3 ad = G16 ;G10 G G8 G7 31.25 SN sl gl
Cluster (11) The members of this cluster showed the highest value for
leaf area per plant, plant height and first pod height traits.
e @l Ao 855 Olgme o %S
fo =~ Gl4 ,G6 G4 G3 25.00 The members of this cluster showed the lowest value for
Cluster (I11) 100 seeds weigh trait.
5 - eS¢ Sty B 35 Olspe o S (8 p 5Ll sliad o
.. g o8 ) Ol 0 5268 5 s j0 50 53 dils Slad g &gy 3 S
ez 43 Bl Gt ) & d
g t Ii/’. G15 ,G13 12.50 The members of this cluster showed the lowest values for
uster (IV) days to maturity, number of pods per plant, number of

seeds per m? and plant height triats, whereas they had the
highest values for the number of sub-branches.

il glaas o 55 i s Slio ke -V Jy
Table 7. Standard deviation and mean of genotypes included in different clusters

Sliw Jsh 4> P2 2 pe s> polex wis2
Traits Cluster () Cluster (11) Cluster (111 Cluster (1V)
als %i_w 3970.22 +9.93 3993.11 +2.26 3378.00 + 6.22 2960.19 + 18.04
Seed yield
e B3 128.07 +1.97 127.2+1.39 125.6 +0.06 115.00 + 8.50
Day to maturity
AL 30 53.7 +3.57 56.73 + 1.88 55.71 +0.04 114.92 +4.15
Day to flowering
Gy o3 U sl 48.89 +2.94 51.95+9.38 42.93+9.63 42.02+11.54
No. of pod per plant
“x CL‘_‘“J‘ 97.00 + 1.60 100.45 +5.21 91.18 +4.51 87.83 +8.01
Plant height
S sl | 7.93 +5389 9.18 +1.90 8.45 +0.28 7.74 +2.09
Height of first pod
L ol 1.26+0.76 1.85+0.08 1.57+0.27 2.02+0.23
No. of sub-branch
Gt oo il 2l 2537.47 +7.22 2362.07 +0.20 230554 + 2.58 2037.67 +12.38
No. of seed per m?
Glsdo O3 3 10.94 + 2.36 10.91 + 2.08 10.21 +4.41 10.44 +2.28
100 seeds weigh
S A S p el 528.43 + 3.27 530.48 + 3.67 499.82 +2.32 446.60 +12.72

Leaf area per plant
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Table 8. Principal component analysis of different traits in soybean genotypes

Slas J)\ UJ}A (:)J A_sz.a
Traits PC1 PC2
als 3 Ko 0.46 0.01
Seed yield
s B 0.38 0.14
Day to maturity
AL S -0.13 0.57
Day to flowering
G o3 I sl 0.24 0.35
No. of pod per plant
S (Ul 0.26 0.03
Plant height
SN sl gl 0.17 0.36
Height of first pod
F P L sl -0.20 0.57
No. of sub-branch
(e 03 wls sl 0.40 0.07
No. of seed per m?
S ke O35 0.26 0.13
100 seeds weigh
S A Sy e el 0.42 0.19
Leaf area Index per plant
5 e 4.18 1.87
Eigenvalue
oty A3 41.90 18.70
Variance ( %)
e Sl 41.90 60.60

Cumulative variance (%)
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Figure 4. Diagram of soybean genotypes distribution over the first and second components
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GY: Grain yield; DM: Days to maturity; DF: Days to flowering; NP: No. of pods per plant; PH: Plant height; FPH: First
pod height; NN: No. of sub-branches; NS: No. of seeds per m?, HGW: Hundred grain weight; LA: Leaf area per plant
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Abstract

Soybean is the promising oilseed in the face of protein and oil shortage. In this study 16 advanced soybean
genotypes, in terms of seed yield and yield components were evaluated using multivariate statistical
methods. This experiment was carried out in the form of randomized complete block design (RCBD) in the
research farm of Ardabil Agricultural and Natural Resources Research Center (Moghan) for two consecutive
years (2017-2018). Combined analysis of variance emphasized the statistically significant differences for
seed yield, yield components and growth period among these soybean genotypes. Based on the mean
comparison results, G1, G5 and G11 genotypes had the highest grain yield, longest growth period was
observed in G1, G16 and G6 genotypes and highest number of seeds per m? was belonged to G1, G16 and
G9 genotypes. The broad sense heritability for plant height, seed yield and number seed in m? were 0.92.07,
75.31 and 79.25 percentage, respectively. Also, the results showed that there was a positive and significant
correlation between seed yield and leaf area of per plant, growth period, number of seeds per m? and number
of pods per plant. Genotypes were classified into four distinct groups in cluster analysis and
the Ward method. The results of principal component analysis and biplot confirmed by the clustering
results, t00.G1, G2, G5 and G11 genotypes belong to the first group from cluster analysis with higher seed
yield and number of seed per m?, and these genotypes are recommended in future breeding programs.
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* Corresponding Author, E-mail: n.razmi@areeo.ac.ir

54


http://dx.doi.org/10.22034/pgr.9.2.4
https://dorl.net/dor/20.1001.1.23831367.1401.9.2.4.7
https://pgr.lu.ac.ir/article-1-237-fa.html
http://www.tcpdf.org

