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Adaptability Analysis of Different Vegetable Soybean Varieties in Jiaodong
Peninsula Based on Their Yields and Yield-related Agronomic Traits
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(1. School of Agriculture, Ludong University, Yantai 264025, China; 2. The Engineering Research Institute of Agriculture and Forestry, Ludong
University, Yantai 264025, China)

Abstract: To obtain the varieties of vegetable soybean suitable for Jiaodong Peninsula. 63 vegetable soybean varieties from
different areas were selected and sown in the field during 2019—2021 in this experiment. During the fresh-eating period, 13
agronoinic traits related to yield were investigated and their correlation with yield of fresh pods were canied out. The results
showed that the variation coefficient was ranged from 9.66% to 86.53% . Except for plant height, the number of pods eaten
by insects, dry weight and standard pod width, the yield per plant were significantly correlated with the other yield agronomic
traits investigated. The order of correlation degree from high to low was: pod number per plant > pod weight per plant > fresh
weight > dry weight > effective branches > standard pod length > standard pod width > main stem node number > standard pod
height > plant height > one-pod number > the number of pods eaten by insects. By the equal weight and weighted association
analysis, seven best varieties were selected, including Liaoxian 3, Jindou 39, Nannong 29, Liao0O8m13-1h, Shoudou 38,
Yindou 9701, and Nannong 95C-13, which will establish a solid foundation for the popularization and cultivation of vegetable
soybean in Jiaodong area. This study has laid a solid foundation for the promotion and planting of vegetable soybeans in
Jiaodong region.
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Table 1 Vegetable soybean varieties( lines) used in this study
"5 Number r'l—l'lﬁ'( %) Variety ( line ) 4i"5- Number AR (&) Variety ( line ) "5 Number S ( %) Variety ( line )
1 71 —5 Suqing 1 22 #7177 95-1 Huning 95-1 43 i 6 5 Jingxian 6
2 I =5 Suqing 3 23 Tk 5 5 Qingsu 5 44 A M-5 Lixiang M-5
3 JH 55 Suyu 5 24 22K 08-3 Jiaoda 08-3 45 il 08M13-1H Liao 08M13-1H
4 JEL 5 5 Sudou 5 25 K 14 Jiaoda 14 46 Z5fif 2 = Kuixian 2
5 #5115 Suzao 1 26 38K 282 Jiaoda 282 47 Zsfif 6 5 Kuixian 6
6 15 Sukui 1 27 2K 133 Jiaoda 133 48 W ff 88 Shenxian 88
7 P17 §3E Su 7 Fuxuan 28 Wit T 3 5 Zhexian 3 49 FEE 1 5 Xiangsu 1
8 £}45 3 5 Lvling 3 29 Witk 8 5 Zhexian 8 50 K F 77-1 K Feng 77-1
9 44517 5 Lyvling 7 30 Wit 9 5 Zhexian 9 51 K 3772 K Feng 772
10 4455 8 5 Lvling 8 31 Wit 10 5 Zhexian 10 52 K# 773 K Feng 77-3
11 S 1605 Lingxian 1605 32 Wik 12 Zhexian 12 53 K 3 78-5 K Feng 78-5
12 KHi E Daliwang 33 Wi 13 Zhexian 13 54 K =F 80-1 K Feng 80-1
13 W45 Tongdou 4 34 Wik 6 = Zhenong 6 55 FRNEH 3 = Kaikeyuanxin 3
14 g Lvbaoqing 35 Wik 8 5 Zhenong 8 56 FFRHEHT 12 Kaikeyuanxin 12
15 AR B Lixiangmaozaoxian 36 #7 98015 Zhe 98015 57 I 1 5 Liaoxian 1
16 AR Zaoshengcuiniao 37 5|5 9701 Yindou 9701 58 L% 3 5 Liaoxian 3
17 4% 29 Nannong 29 38 292 59 1L 57 15 Liaodou 15
18 R AR A 98 Nannongxianshi-98 39 A% 75-3 Taiwan 75-3 60 H 52 38 Shoudou 38
19 B4 95¢-13 Nannong 95¢-13 40 8% 43 Chengxian 43 61 FRIEE 1 5 Zhongke 1
20 Wit 5 5 Zhexian 5 41 A% 53 Chengxian 53 62 HHE T 3 5 Zhongke 3
21 F43R Feicui 42 739 Jindou 39 63 i 1% Jigingdou 1
1.2 i{5wigit 1.3 WEmMBRFGIE

6 T 2019—2021 474 4E 3 4E7E T, H4%
M A L AR AR £ T SR L X e A VR P A B AR R
PR BEALAMR I B kb (121°247E,37°18"N) #E4T,
IR HL VIR R B 48 m, JE TR T M T KU
AEIE SRR 3 500 C AL, A 4ETCFEI 220 d, AEHRE
KR 750 mm, T IERAUHYPE 40 2019 AEREFP D R
5 H 28 H,2020 “E8EF WIS 5 H 30 H,2021 4E4&Fh
Wihe H2H, &aFh3 47,4730 cm , 17K 6 m,
R 3R, BT 180 K, B JE AT B, AR R
B, PR 33 bk -hm 2, /NXCR FHBERLIX 20 HE
5,3 H A, H A Fk 8 PR iE S % 45 2 R
TR OR B [ U A (X R ) Y AR
DBO121 ( https://dbba. sacinfo. org. cn/stdDetail/
£719463 €2458 b4 ddbfa991a9e0e20f10acc37c27052894-
903e72edf343411f8d | 45 ; i A 44 M J7 br #E DB35/T
1281 — 2012 ( hitps://dbba. sacinfo. org. cn/stdDetail/
95ffdel£2465ad5£3b65dae38b88a05a) HEAT .

72 R SCRT H ] URE S % DB35/T 1281 - 2012
(https ://www. 2wx. com/view — 2410142, html ) , ¥£
JERGRLEWI(R6 ~ R7 ) , Hi bk 80% LA I G I
T, JE 0 2R S i 3k R W 4 08 R AR T HORE R
(R)RFERMUON AT . B/NX BEVLEL 10 #E,
BURE S REAT R, R H 2% (R KR % R
TR S ER SIS 7y A1 )RR O 7 =" £ G 5% S G
WESERL R IEHU | U JEH 25 JEH AR IEH R
PRI T MET A v K IR v 38 58 S5 4k 201
ARFEATH RN, T H A R L R R R
THEAE 105 °C &7 30 min, 80 °C HET % 16 &F )5k
i, X EMERAEmA N 1.8 m* (0.6 m x
3 m) , WRE 7=, SR S B A T
1.4 EUESH

BT B8 % Excel 2016 3184 MMk (45 15
{8 7 2 R4S 5§ 280, R FH SPSS 19. 0 #1740 ¢
PRI .
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Table 2 Variation of agronomic traits in vegetable soybean for experiments

62N e/ IME ON( ¥){E brifi 2 A R A

Trait Minimal value Maximum value Mean value Standard deviation Coefficient variation/ %
i PH/cem 20. 60 111.17 47.29 17.38 36.75
% ST 5.33 18.67 10.78 2.49 23.11
3B BN 4.71 14.40 8.79 2.14 24.37
2 IEH EPN 2.33 39.97 10. 10 7.56 74.90
—HiIEHL OSPN 3.02 52.67 10. 04 6.82 67.92
FRUESERL SPN 6.05 85.11 23.89 14.35 60.06
IR 1PN 0.40 35.38 4.70 4.07 86.53
BARRSER PN 27.78 162.50 63.24 25.67 40.59
HRkSETE PWPP/g 47.31 359.89 118.63 62.12 52.37
W PW/g 15.27 70.54 54.02 10. 89 20.16
TH FW/g 7.85 28.41 18.37 4.30 23.43
FREER PL/em 4.16 7.20 5.60 0.58 10.39
FRUEIETE PW/cm 0.77 1.43 1.20 0.12 9.66

T PH. AR5 5 ST. 74 BN. 7 &0 B4 EPN. 25 3840 OSPN. — R84k, SPN. AR ifE %L IPN. HU A 3845 PN. B IE4; PWPP. bk IE 8
FW. fif 5, DW. T8 ; PL. bRfEJE K PW. bRifEIEsE; * * #R P <0.01; * £/R P<0.05, K[,

Note ; PH. Plant height; NN. Node number of main stem; BN. Effective branching number; EPN. Empty pod number; OSPN. One seed pod number;
SPN. Standard pod number; IPN. Insect feeding pod number; PN. Pod number per plant; PWPP. Pod weight per plant; FW. Fresh weight; DW. Dry

weight; PL. Standard pod length; PW. Standard pod width; ** and *

2.2 HAXSRZWEROEXESH

WNZR 3 Pios A7 27 Xk 2 2 sl 2 1E A
X, PAMRIEEBRS RS R IER AR E bR
JEGLTC W EASCHESN, S HE 8 MR R Bk
e b 2 IR ARG, Hed 5 PR SE A AR S M f e, M
KFHN 0. 84 HUCHBRUEIERL, FHSE R EH 0. 805
[ ) HL 2 45 P R 5 e S T 1 R G A R IR
R — KL FEHL (0. 58) bR ifEFEH (0. 41) 15 %k
(0.34) ARAKE(0.31) ERIBET (0.29) 253
$(0.25) , RV BORME E 5 80 Rk € F AR S IR AR

indicate P <0.01 and P <0.05, respectively. The same below.
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Table 3 Correlation coefficient of agronomic traits in vegetable soybean for trial

PR 7= TEC BHOEE I R PRI AT MR B TE  FRESEK PREETE
Trait PH ST BN EPN OSPN SPN IPN PN FW DW PL PW
JIHL ST 0.58**
AR BN -0.05 0.05
ZE IR EPN 0.13 0.32*  0.25*
—RIIEHL OSPN -0.07 0.02 0.21 0.05
FRAESEEL SPN 0.24 0.41** 0.05 0.14 0.31"
HEYEE PN —0.27" -0.09 0.04 -0.10  -0.08 0.04
AR PN 0.14 0.30* 0.41** 0.45"* 0.70"*  0.67"* 0.04
T FW -0.36"*  -0.26* 0 -0.08 0.17 -0.02 0.17 0.05
T DW -0.40"*  -0.37"* -0.02 -0.21 0.19 -0.08 0.11 -0.05 0.82**
FrifigE e PL 0.50** 0.49"* 0.02 0.29* -0.05 0.33"* -0.17 0.25* 0.10 -0.07
PREIETE PW -0.19 -0.02 -0.01 0 0.13 -0.20 0.07 0.04 0.46"* 0.33** 0.29%
FARRIEE PWPP 0. 12 0.34** 0.31% 0.25*  0.58"* 0.80** 0.08 0.84"%0.29" 0.12 0.41"* 0.10
T A R 0,05 F10.01 KB EMK,
Note; ™ and ™ * represent significant corelation at 0.05 and 0.01 level, respectively.
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Fig Cluster analysis of yield of tested soybean varieties ( lines)
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Table 4 Three-year yield summary of high-yield and super-high-yield varieties ( lines) 7 kgehm ™

432 Type fhFf(FR) Varieties(lines) 2019 2020 2021 14 Average

Frm Al (R) .39 Jindou 39 16960.23 16114.95 15252.72 16109. 30

Extra high yield ¥ 38 Shoudou 38 16530. 85 14403. 07 16681.06 15871. 66
varieties  lines )

iL$# 3 5 Liaoxian 3 15705. 14 16538. 68 14871. 61 15705. 14

K 3 80-1 K feng 80-1 14433.19 15021.55 16740. 88 15398. 54

BI4€ 29 Nannong 29 14973. 00 14127.47 15818. 54 14973. 00

Hiff 43 Chengxian 43 14718. 34 14671.08 14900. 21 14763.21

A (R) K 282 Jiaoda 282 15998. 33 14389. 64 12579. 57 14322.52

High-yield 292 15937.24 13285.33 13032. 46 14085.01
varieties  lines )

FRET 1 5 Zhongkemaodou 1 13908. 65 14417.29 13400. 00 13908. 65

iT 08M13-1H Liao 08M13-1H 12377.12 13935.27 15209. 62 13840. 67

AR % £5-98 Nannongxianshi-98 14486. 67 14532.00 12370.32 13796.33

5|5 9701 Yindou 9701 14012.65 13484.85 13748.75 13748.75

K 3= 78-5 K feng 78-5 13606. 41 11907.39 15156.29 13556.70

Wit 9 5 Zhexian 9 13559. 28 12314.55 14575.92 13483.25

OB Daliwang 14244.85 13954. 24 12175.47 13458.19

I —"%5 Suqing 1 13155.87 13484. 56 13320.21 13320.21

Wikt 12 Zhexian 12 13402. 67 12820. 82 13111.74 13111.74

Wiff 13 Zhexian 13 13630. 64 13532.61 11502. 57 12888.61

5 4 5 Tongdou 4 13185.71 10200. 27 14602. 89 12662. 96

PEAH M-5 Lixiang M-5 12445.82 12628. 88 12537.35 12537.35

B4 95¢-13 Nannong 95¢-13 12486.73 12840. 12 12133.33 12486.73

IR 7 Hii%E Su 7 fuxian 13179.28 11661.53 12420. 40 12420. 40

PRI 15 Suzao 1 13127. 67 11502. 67 12315.17 12315.17

45T Lyubaoging 13075.30 10124.57 13681.69 12293. 86

BB RS Lixiangmaozaoxian 10707.38 13369. 51 12038.45 12038.45

it 1605 Lingxian 1605 12160. 01 12854.29 10804. 66 11939. 66

53 Feicui 12198.29 12356.45 11107. 00 11887.25

HE 53 Chengxian 53 13811.19 9892.47 11813.71 11839. 12

P15 95-1 Huning 95-1 10567. 67 12715.97 11680. 40 11654. 68

2.4 FESFERZHERNXEKESFT 513 MR EEAE 0.912 5 $]0.782 7 Z [,

TE AR ECE RO SEAN B, 0 i SR HREE ROV IER > BT > 6 & > T8 > A&
FPREREE AT, 4R o, Sl A 667 m? =i 0RE > FRifESEd > AR sE > F289 8 > brifi
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Table 5 Equivalent weight correlation degree and yield

weight between yield and other agronomic traits

RO B
~F Npy
, T T o

PR Equal weight FEEAE

Relational
Trait correlation Yield weight
ranking
degree

¥R PH 0.8551 10 0.0761
FZEAHL ST 0. 8908 8 0.0792
FHEIrHE BN 0. 8990 5 0. 0800
23 JEH EPN 0.8139 12 0.0724
— i JEHL OSPN 0.8421 11 0.0749
FRIfEIEEL SPN 0.8555 9 0.0761
%L IPN 0.7827 13 0. 0696
Rk IEEL PN 0.9125 1 0.0812
Bk E PWPP 0.9122 2 0.0811
W FW 0.9084 3 0. 0808
TE DW 0.9009 4 0.0801
FRIEIEK PL 0.8977 6 0.0799
FRUEIE T PW 0. 8967 7 0.0798

F6 BXRAREMMERKEBKEFMIKEEH A

Table 6 The ranking of equal weight and weighted correlation degree of all vegetable soybean varieties in this study

SFRUCIR TSI 2

SFBUCIR %

IR B

() . HeF ] HEF () . HeF _ HEF
o ) Equal weight Weighted ) o ) Equal weight Weighted
Varieties ( lines) Sort ort Varieties ( lines) Sort ort
correlation degree correlation degree correlation degree correlation degree

L3 5 HELS

0.6973 1 0.7105 1 0.5371 33 0.5462 35
Liaoxian 3 Sukui 1
W39 HEkS 5

0.6728 2 0.6885 2 0.5370 34 0.5485 33
Jindou 39 Qingsu 5
1€ 29 TRETLS

0.6410 3 0.6537 3 0.5368 35 0.5498 32
Nannong 29 Zhongkemaodou 1
il 08M13-1H HES5

0.6227 4 0.6343 5 0.5332 36 0.5434 36
Liao 08M13-1H Sudou 5
538 15 75-3

0.6178 5 0.6352 4 0.5322 37 0.5431 37
Shoudou 38 Taiwan 75-3
53159701 FAA B FT-98

0.6056 6 0.6123 7 0.5266 38 0.5358 38
Yindou 9701 Nannongxianshi 98
T4 95¢-13 B3 g

0.6032 7 0.6172 6 0.5223 39 0.5326 39
Nannong 95¢-13 Lyuling 3

wifif 5 %5
292 0.5928 8 0.6032 8 0.5209 40 0.5299 41
Zhexian 5

K 7 80-1 i 43

0.5863 9 0.5968 9 0.5179 41 0.5309 40
K feng 80-1 Chengxian 43
3K 282 3K 14

0.5787 10 0.5910 10 0.5144 42 0.5240 42
Jiaoda 282 Jiaoda 14
AL 53 i

0.5783 11 0.5873 12 0.5125 43 0.5237 43
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