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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 3.8 793
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

Gl adie g pl s aaskine s slasl Ll
38 IS Los s Gy pl)l Slio 4 Jyl e ol o
SLOE 035 e IS 055 4 p s addjo ul o o 5L
Al sl 5 dlsds Oy W IS sladils slua
b sbasid 5,5 Bl 015 e ol by 503l olass]
bl b s S s a5 L e 5 Jsl adlge ol
Cnnd &S (63 Shas Dlas Blad3l (6 e 3500 25 Ok

.L:\:Q\.ﬁ.ﬁ:ﬁjh&:ﬁﬁq-ﬁb@lﬁ:ﬁrﬁpl
Olesl e 53 e s S0k alie o bl
b als 5,K0s Ol oo it G115 G5 GL slacyiss
Slio e Ses cols plal sl ol
el bl 5 Shes e 5 e Sires
53wl sl (Shwy oys3 Jsb wip o S Cld‘”
Slad s 4o (Ll sy s 455 53 OV BldaT 5 a0 e

Gazes Lo 05 8 Dler 3 1) bags 53 Ward: s 4

oy

Katool ) 555 sl slaslme bl 2 s cpl s
23 e SASYONE s Shee Lo 2o L (x GB L12/Williams
Oen 5 oy ot b Jle) i 55 Ol peas 1S
A slanY anlis 5wy s (Razmietal., 2021)
Sl e 3 olsl 5 el GRS S5 b 5l S Lse
sl FSol (ST 5 gl e s, L SSE > o
=10 e Dl e Bl 11 Lo g ey ol 4
53l Olgeds aslS 5 (ol (35 5o L il 5 Shas
o 53 (b oo Js8ss 5 Ol (ol OB S ailaie e
G505 Ol Gla gy 03 dsls 13 avslie )50 o105
Aila;ﬁﬁ):)l:ia):rﬁjlgVYV\"sfiL‘,;ia.ﬂj;abGZO
Bl OlE 65 o s ple 4 Cand Ole 5 OB S
o> (Kuswantoro et al.,, 2020) OLKes 5 5 llulS
ol glaaddfo a2 bl b SaS 835 o

SAs S a5 1y IS Ol Sl o3 AV Conss ad 5o 93


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

[ Downloaded from journals.lu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.23831367.1401.9.2.4.7 ]

[ DOI: 10.22034/pgr.9.2.4]

VERN /Y oylad /4 al/ alS Sy sla i

Jﬂa& ;}iﬁ L: Jj‘ nj; “ &lx;xGll) G5G2 G1 V-w) 9 LfLP‘ éuw}c “ 4—1)"; )\ JJL?- @L”.: JJA.J
3oekd P GG mpe e 5o &l ol 5 2l 4l a3 el ey 5L VL cialee 55 ol
358 o o g5 sdiul Dol glaasl 55 LT 5l eslizel Slaci s Gl s @l bl .ol glad g
References

Astaraki, H., Sharifi, P. and Sheikh, F. (2020). Estimation of genotypic correlation and heritability of some of traits
in faba bean genotypes using restricted maximum likelihood (REML). Plant Genetic Researches, 6(2): 111-128
(In Persian).

Azevedo, C.V.G,, Val, B.H.P.,, Araujo, L.C.A., Juhasz, A.C.P., Di Mauro, A.O. and Uneda Trevisoli, S.H.
(2021). Genetic parameters of soybean populations obtained from crosses between grain and food genotypes.
Acta Scientiarum Agronomy, 43: e46968.

Babaei, H.R., Razmi, N. and Sabzi, H. (2021). Study on grain yield stability of soybean genotypes [Glycine max
(L.) Merril] through GGE biplot analysis. Applied Research in Feilf Crops, 34(1): 39-54 (In Pershian).

Benjamin, B., Stewart-Brown, B.B., Song, Q., Vaughn, J.N. and Li, Z. (2019). Genomic selection for yield and
seed composition traits within an applied soybean breeding program. G3 (Bethesda), 9(7): 2253-2265.

Dubey, N., Avinashe, H.A. and Shrivastava, A.N. (2018). Principal component analysis in advanced genotypes of
soybean [Glycine max (L.) Merrill] over seasons. Plant Archives, 18(1): 501-506.

Girgel, U. (2021). Principle component analysis (PCA) in bean genotypes (Phaseolus vulgaris L.) for agronomic,
morphological and biochemical characteristics. Applied Ecology and Environmental Research, 19(3): 1999-2011.

Hezarjaribi, E., Andarkhor, A. and Razmi, N. (2018). Evaluation of Adaptability of Early Matured Pure-Lines
Soybean (2017-18). Final Report. Seed and Plant Improvement Institute.Karaj, IR (In Persian).

Kahlon, C.S,, Li, B., Board, J., Dia, M., Sharma, P. and Jat, P. (2018). Cluster and principle component analysis
of soybean grown at various row spacings, planting dates and plant populations. De Gruyter, 3: 110-122.

Kuswantoro, H., Artari, R., Iswanto, R. and Iman, H. (2020). Family structure of F5 soybeans lines derived from
soybean varieties with the main differences on seed size and maturity traits. Biodiversitas, 21(6): 2576-2585.

Machado, B.Q.V., Nogueira, A.P.O., Hamawaki, O.T., Rezende, G.F., Jorge, G.L., Silveira, 1.C., Medeiros,
L.A., Hamawaki, R.L. and Hamawak, C.D.L. (2017). Phenotypic and genotypic correlations between soybean
agronomic  traits and path analysis. Genetics and Molecular Research, 16(2). doi
http://dx.doi.org/10.4238/gmr16029696.

Milioli, A.S., Zdziarski, A.D., Woyann, L.G., Santos, R., Rosa, A., Madureira, A. and Benin, G. (2018). Yield
stability and relationships among stability parameters in soybean genotypes across years. Chilean Journal of
Agricultural Research, 78(2): 299-310.

Razmi, N., Rameeh, V., Hezarjeribi, E. and Kalantar Ahmadi, A. (2021). Investigation of grain yield, number
of pods and plant height of new soybean lines in Sari, Gorgan, Moghan and Dezful regions. Journal of Crop
Breeding, 12: 36-42 (In Persian).

Rodrigues, B., Serafim, F., Nogueira, A.P., Hamawaki, O.T., Sousa, L.B. and Hamawaki, R.L.. (2015). Correlations between
traits in soybean (Glycine max L.) naturally infected with Asian rust (Phakopsora pachyrhizi). Genetics and Molecular
Research, 14(4): 17718-29.

Sousa, L.B., Hamawaki, O.T., Santos Junior, C.D. and Oliveira, V.M. (2015). Correlation between yield components
in F6 soybean progenies derived from seven biparental crosses. Journal of Biosciences, 31: 1692-1699.

Tahmasebi, AK., Darvishzadeh, R., Moghaddam, A.F., Gholinezhad, E. and Abdi, H. (2022). Use of selection
indices for improving grain yield in sesame local populations. Plant Genetic Researches, 8(2): 117-130 (In Persian).

Teodoro, P.E., Ribeiro, L.P., Corréa, C.C.G. and Luz Junior, R.A.A. (2015). Path analysis in soybean genotypes
as function of growth habit. Journal of Biosciences, 31: 794-799.

Yoosefzadeh-Najafabadi, M., Tulpan, D. and Eskandari, M. (2021). Application of machine learning and genetic
optimization algorithms for modeling and optimizing soybean yield using its component traits. PlosOne, 16(4):
€0250665.

You, M.K,, Song, Q., Jia, G., Cheng, Y., Duguid, S., Booker, H. and Cloutier, S. (2016). Estimation of genetic
parameters and their sampling variances for quantitative traits in the type 2 modified augmented design. The Crop
Journal, 4: 107-118.

oy


https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Dubey%2c+N.%22
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Avinashe%2c+H.+A.%22
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Shrivastava%2c+A.+N.%22
https://www.cabdirect.org/cabdirect/search/?q=do%3a%22Plant+Archives%22
http://dx.doi.org/10.4238/gmr16029696
http://dx.doi.org/10.22034/pgr.9.2.4
https://dorl.net/dor/20.1001.1.23831367.1401.9.2.4.7
https://journals.lu.ac.ir/pgr/article-1-237-en.html

[ Downloaded from journals.lu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.23831367.1401.9.2.4.7 ]

[ DOI: 10.22034/pgr.9.2.4]

Plant Genetic Researches, Vol. 9, No. 2

Selection of Superior Soybean Genotypes Using some Statistical Multivariate
Methods in Moghan Climate Conditions

Nasrin Razmi'”, Ebrahim Hezarjaribi? and Abbasali Andarkhor?

1- Assistant Professor, Field and Horticultural Crops Sciences Research Department, Ardabil
Agricultural and Natural Resources Research and Education Center, Agricultural Research,
Education and Extension Organization (AREEO), Parsabad, Iran

2- Assistant Professor, Field and Horticultural Crops Sciences Research Department, Golestan
Agricultural and Natural Resources Research and Education Center, Agricultural Research,
Education and Extension Organization (AREEO), Gorgan, Iran

3- Assistant Professor, Field and Horticultural Crops Sciences Research Department, Mazandaran
Agricultural and Natural Resources Research and Education Center, Agricultural Research,
Education and Extension Organization (AREEO), Sari, Iran

(Received: October 6, 2022 — Accepted: February 21, 2023)

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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