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Genetic and Correlation Analysis of Asparagus Bean
Nutrient Composition
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Hubei Province Natural Science Resource Center of Edible Legume, Wuhan 430056)

Abstract: In order to identify elite germplasm resource of asparagus bean applicable for genetic
improvement, 243 representative asparagus bean varieties were cultivated following the split area (variety +
year) test design method, followed by quantifying 28 quality characters of the pods. The heritability of the
characters, correlation analysis, cluster analysis and principal component analysis were further performed. The
results showed that the variation coefficients of 28 quality traits ranged from 10.34% to 66.41%. The analysis of
variance illustrated that there were significant differences among varieties at most traits. Based on their
characteristic data, the composition of main nutrient components in asparagus bean was listed. The broad
heritability of 16 traits such as vitamin C and dry matter content was more than 80%, while that of leucine,
methionine content was less than 40%. There were 98 significant correlation coefficients in a manner of pairwise
comparisons, and there was a strong correlation between all amino acid components. 243 varieties were
classified into five groups by cluster analysis. 42% of the varieties were clustered in group II, representing the
benchmark level of asparagus bean. Group I, III and V showed high content of sugar, amino acid and flavonoid,
respectively. The varieties with extreme individual traits were scattered in group IV. Principal component analysis
demonstrated that 28 traits could be transformed into nine principal components, with a cumulative contribution

rate of 65%. Twenty-four elite germplasms were identified according to the comprehensive score. Collectively,
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this study enriched our understanding of the nutrient quality characteristics of asparagus valuable for its genetic

improvement in future.

Key words: asparagus bean; nutritional quality; correlation analysis; principal component analysis; cluster

analysis
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Table 1 Basic information of tested varieties
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243 K BT G R F IR, SR IR T AL 525 (5
SO TRV L (FED,

2R B4 KW || R B KR Py AR He
No. Name Origin || No. Name Origin No. Name Origin
JD-0001 902 Tff) L || JD-0018 KT AR rhE R || TD-0035 PR RS rp L
JD-0002 JE15 71032 o E 2 || ID-0019 FE1T W EEH || ID-0036 SR ENE 5 ERESMUE]d
JD-0003 TR = Rt DR || 1D-0020 WSk SRHATE M PERE || JD-0037 SHILE LRESRONE)
JD-0004  XJBTWHK3ISK s EJEET || TD-0021 PulE  GERAF) thEZR || TD-0038 PAECE: SiTsN | LRERTNE)
JD-0005 @yt shEdb s || JD-0022 pE =) HFETA || ID-0039 BT SRR
JD-0006 LIRS DL || ID-0023  ARA4af EEM PETZR || JD-0040 L ERlEehiEld
JD-0007 7YZ-4947 fFEE s || JD-0024 FF21 540 fFE)Z || JD-0041 PRET R P E A
JD-0008 7YZ-4948 thEdb st || JD-0025 (ESE NG R4 || TD-0042 %5901 J001 o 5
JD-0009 ZYZ-4950 LT || JD-0026 TS FFET4 || ID-0043 HF LR =J006  FEHHL
JD-0010 7ZYZ-4951 thEAE s || JD-0027 (eSS HRETZR || TD-0044 KEAKILE P AL
JD-0011 7ZYZ-4958 bR || JD-0028 EHE1SAEM  PEIAK || ID-0045 DR ST AL
JD-0012 ZYZ-4978 bt || ID-0029 ¥ 1257033 FETA || ID-0046 fE— 5 HFE WL
JD-0013 7Y Z-5490 rhEdE AT || JD-0030 751057019 EST AR || ID-0047 L —5 rp AL
JD-0014 RILISEAM R E K || JD-0031 LR fFEA || JD-0048 EVNE ESGINCA rp AL
JD-0015 HaF o EEE || TD-0032 (&) 901 HFETA || TD-0049 SN IES ) EREEiEl
JD-0016 A H 4T P E R EE || JD-0033 FEAR T FFETA || ID-0050 SN rp AL
JD-0017 ek 65 o E R EE || JD-0034 JFFHATLE rRE SN || TD-0051 R K 28281 5 P A
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G EAS K || ws R K || Hs £ TR el
No. Name Origin || No. Name Origin No. Name Origin
JD-0052 FINELE. HrEIIL | | JD-0097 L5 gL || JD-0142 KA+ BRIk
JD-0053 Pl 5 Fr AL || JD-0098 25 R EWIL || JD-0143 B A T 844 BRI RG]
JD-0054 HEIE 25 Fr AL || JD-0099 Wi rREWL || JD-0144 HAET G ] 8
JD-0055 P65 Fr AL || JD-0100 LGN rFEWIL || JD-0145 EdRIAFING) H ]
JD-0056 ST 75 oL || TD-0101 13k R AL || TD-0146 e TN b E IR
JD-0057 WEIE 125 HrEIL || JD-0102 RAE rFEWL || JD-0147 Kk 901 FHI T e A
JD-0058 EIER:] HrE L || TD-0103 L1 fFEWL || JD-0148 W1 SEE SRR
JD-0059 B FrE WL || JD-0104 EERET L || JD-0149 ZH160 YT
JD-0060 b+ o AL || TD-0105 SN R AL || TD-0150 TR I—5 o EVLIR
JD-0061 UNEES AR EWL || JD-0106 AN FFEWAL || JD-0151 THL =5 PR
JD-0062 EFS WAL || TD-0107 KHILE FREWLL || JD-0152 TS Sy o EYT IR
JD-0063 JIEF25E W 5L || TD-0108 FERRET G AR EWEL || JD-0153 ESLI)A o EYT IR
JD-0064 2013-1 FPEWIEE || JD-0109  FRFNERKILG rEWIdE || JD-0154 KK T 0224 VIR
JD-0065 2013-3 FEAE || JD-0110  YB-2(&%kE{7)  HFEL || ID-0155 PH[FI 24 0222 LREEMIN
JD-0066 2013-6 FRE WL || JD-0111 Eviay AL || ID-0156 H1.40 LREE RN
JD-0067 2013-8 Hr L || JD-0112 —F s EWAL || ID-0157 #8112 0207 LREEMDIN
JD-0068 2013-10 HrE AL || TD-0113 LI KELE A EL || JD-0158 B IEIE 25 W ETH
JD-0069 A HrEWIE || JD-0114 S IA L || JD-0159 T AR (KILE) PV
JD-0070 HHF1S HrEBIdL || JD-0115 KAELE gL || JD-0160 BRI RS rp
JD-0071 AE FREWAL || JD-0116 &I fFEBIL || JD-0161 FANR DR EA R So1N rp T
JD-0072 251N FREAL || JD-0117 JEL gL || JD-0162 B = S e T rp VT
JD-0073 BN FREIAL || JD-0118 A rFEWL || JD-0163 HET T
JD-0074 1S HrEIAL || JD-0119 KB AK L || JD-0164 i LLEL S E N P E T
JD-0075 K Hr AL || JD-0120 1 ET. sFEWL || JD-0165 AR e T P T
JD-0076 BlE—5 FrEIAL || JD-0121 pia R EWL || JD-0166 TR T
JD-0077 FRARIT HrEIAE || JD-0122 B fE AL || ID-0167 668 442 T T
JD-0078 flFE=% HrE L || TD-0123 1-2 L || JD-0168 WL T LT
JD-0079 BlE+=5 HrEIdL || JD-0124 1-7 FFEWAL || JD-0169 JCBET L
JD-0080 BlIETRS FREWL || JD-0125 UK 1E FFEWL || JD-0170 PR 2% LT
JD-0081 e FREIE || JD-0126  XAEELE 10091 AL || TD-0171 PR 90201 F S TAS
JD-0082 e WAL || TD-0127 A5 1042 R AL || TD-0172 LT LT
JD-0083 LA FrE I || JD-0128 2-15 FFEWAL || JD-0173 ERAEE S L)
JD-0084 LREv AL || JD-0129 LT YERRNT R AL || ID-0174 F£H1.988 rp LT
JD-0085 Bk HrEIBIAL || JD-0130 Ak AL || ID-0175 ) LT
JD-0086 ID-0101 HrE L || TD-0131 bR s EWAL || ID-0176 HEN HEL T
JD-0087 IEP R 22 5K & E M HEHIHL || ID-0132 WJ-15 AL || JD-0177 TR HrEL T
JD-0088 JEH—% HrEBIIL || JD-0133 WJ-16 gL || JD-0178 53 LT
JD-0089 ) AT HrEBIdL || JD-0134 WJ-26 L || JD-0179 LRSI ErING TR
JD-0090 FIR HrEIdL || JD-0135 WJ-27 rfEIE || TD-0180 FINSAQE D) i AR
JD-0091 SEHRTT HrEIIL || JD-0136 WJ-28 gL || JD-0181 YR GING) i AR
JD-0092 KL 5 HrEIdL || JD-0137 WJ-31 L || JD-0182 KLk IE T AR
ID-0093  BFETRKTM FREIAL || JD-0138 AL 10 54k HEIE HEIBIL || JD-0183 TG T T rp E P
ID-0094  4fE99AEKIIE  HEMIL || ID-0139 RN 14 L || JD-0184 TULE rhE g )|
JD-0095 NSV FrEIAL || JD-0140 Nl rFEWAL || JD-0185 ARSI SREI
JD-0096 e HrEBIAL || JD-0141 RETEE HFE RS || JD-0186 FURET SRE




4 1 AL KT S R B AR A G 3 B 1037
F1(4)

e PR KW || i TR KW || E4S PSS
No. Name Origin || No. Name Origin || No. Name Origin
JD-0187 RS v py)il || JD-0206 20-1 s EMIAL || TD-0225 52-1 P EAE
JD-0188 K 815 0219 FRE LI || JD-0207 20-3 R EIAE | | TD-0226 53-2 P AL
JD-0189 LIYEHR R Pyl || JD-0208 22-2 FEIL || 1D-0227 55-2 ERIE il
JD-0190 HILE fE Pyl || JD-0209 23-1 EBIL || JD-0228 58-2 rpEAL
JD-0191 BERRILE T fE G || ID-0210 27-1 L || JD-0229 58-4 HR L
JD-0192 BIEHEK 80 PG || ID-0211 28-1 fFEWAL || JD-0230 62-2 rhE L
JD-0193 BIERH AR HE & || JD-0212 29-1 s EMCL || TD-0231 70-1 Hh L
JD-0194 HIE PR || ID-0213 30-3 FREWAL || JD-0232 70-2 R L
JD-0195 ETLR FEZ=R || JID-0214 33-1 AL || TD-0233 75-2 CRIE il
JD-0196 TR HEZF || ID-0215 34-1 fPEIL || JD-0234 78-3 rh AL
JD-0197 ZIL19 s EW || ID-0216 35-3 B EIAE | | TD-0235 79-1 AL
JD-0198 23U 14 FFEWHT || JID-0217 38-2 FREWAL || 1D-0236 80-3 SRIE kil
JD-0199 N CIRr A o EWT. || TD-0218 40-4 rp AL | | JD-0237 2011AF BE-02 Je A
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JD-0201 RIS PR EWT || TD-0220 42-3 rREIAE || TD-0239  Cowpea Green-eyed pea eS|
JD-0202  HHKFF45901J008  HREUIT || JD-0221 43-3 thE#IE || ID-0240 Long bean thai white seeded ~ 25[H
JD-0203 12-1 R ESIAE || TD-0222 44-1 rh AL || TD-0241  Asparagus bean red-seeded  S5[H
JD-0204 13-1 1AL || TD-0223 45-3 R I | | TD-0242 Cowpea monkey tail B
JD-0205 16-1 AL || TD-0224 51-2 AL | | TD-0243 2 [ FE
1.2 Rt (fLERT : contrAAT00 HLIBHR A 45 2 TR A ) 5
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Table 2 Trait performance, degree of variation and heritability of 243 asparagus bean germplasm resources (Partial

nutrition information of asparagus bean)

PER ¥ifi [ ONIEN e/ IME ez AR RE(%) 4% 71(%)
Traits Mean Max. Min. SD cv Heritability
Yk % C(mg/100g) 18.98 37.43 4.51 6.77 35.67 84.67
vC (ZYZ-4978) (HETTR)

THi(%) 10.05 18.31 3.57 3.07 30.57 83.12
Dry matter (42-3) (KFIR)

4241 (2/100g) 0.48 0.93 0.23 0.16 32.57 59.41
Valine (Cowpea Green-eyed pea) (Z5f)

SR (g/100g) 1.17 6.60 0.38 0.45 38.59 7.89
Leucine (2013-3) (52501 E)

FAEa R (g/100g) 0.43 121 0.14 0.17 39.25 60.44
L-isoleucine [COIEVIE=D) (5£317)

IR (g/100g ) 0.94 1.57 0.20 0.27 28.60 78.04
Proline (70-1) (BpH:=2140)

W (g/100g) 1.10 1.58 0.60 0.14 13.21 68.53
Glycine (e — % &5 1) (HpH=210)

225418 (g/100g ) 1.10 2.58 0.23 0.43 39.51 58.46
Serine (ZREL15Ef) (Wp£1 L)

AR (g/100g) 0.41 1.77 0.04 0.27 66.41 97.48
Threonine (Cowpea Green-eyed pea) (R AY)

PR (g/100g) 0.11 0.17 0.10 0.01 10.34 80.58
Alanine (22-2) (W21 L)

RAE4 % (g/100g) 2.31 472 1.30 0.71 30.76 82.59
Aspartic acid CETEF RS M) (THRIL—5)

HH 28R (g/100g ) 0.28 0.79 0.12 0.07 2423 28.83
Methionine (62-2) (BpH=2140,)

RN (g/100g) 0.72 1.76 0.27 0.18 25.45 53.23
Phenylalanine (ZH114) (ZH119)

Wi R (g/100g) 0.71 1.82 0.17 0.30 43.04 86.68
Lysine (80-3) (KT AL

it 242 (g/100g) 0.38 0.94 0.06 0.15 38.24 57.71
Tyrosine (LR ATLE) (EFKITS )

K (mg/g) 1.24 5.99 0.17 0.72 58.01 76.33
Water soluble protein (BIEFE15) (EE )

B2 11 (mg/g) 10.55 22.36 3.62 2.78 26.31 81.85
Alkaline soluble protein (16-1) (Long bean thai white seeded)

HiEHE (mg/g) 30.49 84.72 0.14 16.46 53.98 99.30
Glucose (RHELEJ0091) (Cowpea Green-eyed pea)

FbE(mg/g) 39.68 84.81 433 17.83 44.94 95.63
Fructose (2013-6) CERKLI TR E)

A (mg/g) 37.06 108.71 231 20.18 54.46 97.83
Sucrose (48188 08) (HELE)

AR (mg/g) 147.40 291.11 15.39 59.46 40.34 91.44
Total soluble sugar (LHFIL—%5) (29-1)

Z5 T (mg/g) 3.80 9.06 0.79 1.30 34.30 75.53
Flavonoid (Arerds FEmm) CERIZED)!

#k(mg/kg) 98.10 217.98 56.30 25.54 26.03 99.52
Fe (FKE =) (28-1)

i (mg/kg) 10.88 46.25 6.72 3.66 33.65 85.01
Cu (FERILT) (ZYZ-5490)

£ (mg/kg) 87.64 143.56 60.94 13.39 15.28 99.95
Zn (G RREe—5) &)

fifi (mg/kg) 0.29 0.76 0.01 0.19 65.12 99.35
Se (22-2) (Cowpea Green-eyed pea)
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F2 (&)
PR ¥iE WARAE W/ IME brfifR2e R RE(%) 184571 (%)
Traits Mean Max. Min. SD cv Heritability
5 (mg/g) 298.20 587.48 138.39 70.27 23.56 99.46
Ca (= RKIIE) (34-1)
HIEF4E (%) 11.50 14.68 6.43 1.59 13.84 65.74
Crude fiber (SPEL—%5) (—Z5)

155 N AR A R/ MBI BRI B, R 4 BTl 1

In parentheses, the maximum value and minimum value are correspond to the name of the variety, and the variety name is the same as Table 1

PR UG A 5 KT8 % dh B PR 114 dh B
A i DLz N ER IR, IR 1 I, R 3t Bk
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OISR AT AR ROR 2 5 o Ul WA ] i b 11 2
DRI S it MR B R B 3, PRI 5 R D R

Ca
1000
WSS 160+
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3.0 serR 18
251 1.4}
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JEZ IR 22BN
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Ca: %5 TSS: AV Eb%  Fe: 2k Zn B SUC: BEWH s FRU : ¥ s GLC : A4 ; Cu: B ; VC: 4EAE 5 C; ASP: BB 171 ; DM: THJit ; CF : FHZF 4t
FL: S U WSP: K BT s GLY : H2ABR s AS : RAZ IR LYS : #1%24% ; THR : 93 %R ; VAL : & 78 ; Se : il ; LEU : 5242 ; SER : 22 %% ; PHE :
ARNER ; PRO: AR s TYR : R 2R LI: 5752 22 s MET : FRGRZRR s T [); — R /MR BRI R — MR, A R EE S ATE N A0
FORBZE G B s /N EE A AR AR 20 BE SRR AR B i i LA, SR AR 2 5 /N SRR 1) B8 28 R B AR FZ R AE L DX [T P 11

THRURER Kol e 4 5 1 (B el R P K

TSS: Total soluble sugar; SUC: Sucrose; FRU: Fructose; GLC: Glucose; ASP: Alkaline soluble protein; DM: Dry matter; CF: Crude fiber;
FL: Flavonoid; WSP: Water soluble protein; GLY : Glycine; AS: Aspartic acid; LYS: Lysine; THR: Threonine; VAL: Valine; LEU: Leucine;
SER: Serine; PHE: Phenylalanine; PRO: Proline; TYR: Tyrosine; LI: L-isoleucine; MET: Methionine; The same as below; A violin plot with

one color represents a trait, with the left side indicating the distribution in spring and the right side indicating the distribution in autumn; The ordinate

scale of the violin plot only refers to the specific values of character contents, and the units are shown in Table 2; The width of the violin plot

represents the probability density of the character within this interval, the larger the area, the denser the data; White circles indicate the median
B 1 KEEHAFIEFERNMNEZE

Fig.1 Violin plot of selected nutritional traits of asparagus bean
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Fig.2 Correlation analysis of 28 traits in 243 asparagus bean germplasm resources
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The variety codes are the same as in Table 1
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Fig.3 Cluster diagram of varieties based on main quality of asparagus bean
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Table 3 Means of 28 traits in the materials of the five groups

AR Traits I i I A% \%

#i: & C(mg/100 g) VC 18.06 18.68 21.73 17.04 18.22
T (%) Dry matter 10.59 9.87 10.42 7.93 10.09
HRER (g/100 g) Valine 0.49 0.47 0.50 0.55 0.47
TR (2/100 g) Leucine 1.25 1.09 1.28 1.22 1.17
IR (g/100 g) L-isoleucine 0.42 0.44 0.46 0.43 0.42
442 (2/100 g) Proline 0.90 0.91 1.06 1.01 0.91
T4 (g/100 g) Glycine 1.05 1.06 1.20 1.18 1.12
228 (2/100 g) Serine 1.11 1.16 0.96 1.07 1.06
J124 M2 (/100 g) Threonine 0.38 0.38 0.44 0.59 0.42
N2 (/100 g) Alanine 0.10 0.11 0.11 0.11 0.11
KRAHR(g/100 g) Aspartic acid 1.96 2.40 236 232 2.53
FHi &% (2/100 g) Methionine 0.27 0.27 0.31 0.32 0.28
RN ER (2/100 g) Phenylalanine 0.68 0.69 0.80 0.81 0.73
#1942 (2/100 g) Lysine 0.65 0.66 0.85 0.80 0.71
fi% 24 %2 (/100 g) Tyrosine 0.36 0.35 0.47 0.41 0.38
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#3 (&)
AR Traits I Il 111 v A
K (/100 g) Water soluble protein 133 1.28 1.13 1.34 1.18
A 1 (2/100 g) Alkaline soluble protein 9.89 10.14 11.89 8.74 11.01
Hi%IHE (mg/g) Glucose 41.23 33.39 17.48 29.19 22.19
%%*E( mg/g) Fructose 46.12 4391 24.86 54.59 32.91
HEME (mg/g) Sucrose 55.07 35.97 29.15 14.76 26.86
] B (mg/g) Total soluble sugar 219.68 155.31 78.07 137.13 102.99
2151l (mg/g) Flavonoid 3.85 3.96 3.01 3.74 4.46
£k (mg/kg) Fe 94.33 107.58 79.63 108.93 100.61
i (mg/kg) Cu 10.14 10.92 11.11 10.77 11.70
#(mg/kg) Zn 86.77 89.43 84.81 92.81 87.95
il (mg/kg) Se 0.23 0.23 0.50 0.30 0.26
5 (mg/g) Ca 265.37 312.83 218.52 484.14 379.14
HIEF4E (%) Crude fiber 11.64 11.33 11.92 11.60 11.31
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Table 4 Eigenvectors and contribution rates of 28 traits

i) ] e v LT A A R IR, e i
B SRR T R
2.5 KEIEMRMEREERS T

SR bR 2 Atk 2 ] i B AR e, R AR
R R AYAS S, XS i Rl i PR B
FREAIG R T 05 AT (6 4) o ARBEFAIEME R T 1
S, SRR 9> 07, R DTk 3K 65.065%,
A LA 7 B4 FRARAE , 9 A T LA Es 28 ANtk
TR R i 9L & b

PRI 843 Principal components
Traits 1 2 3 4 5 6 7 8 9
#EFECVC -0.015 -0.298 -0.033 -0.209 -0.325 -0.059 0.554 -0.229 0.043
FYJ5t Dry matter 0.006 -0.097 -0.271 0.020 0.091 -0.331 -0.080 0.460 0.145
451582 Valine 0.811 0.417 -0.057 -0.063 -0.082 0.085 0.060 0.019 0.022
SRR Leucine 0.511 0.190 -0.170 0.031 0.100 0.071 -0.025 0.118 -0.029
AL @R L-isoleucine 0.563 0.307 0.076 0.169 0.230 -0.095 -0.131 0.024 0.060
fili%d#R Proline 0.818 0.164 -0.162 -0.028 -0.077 0.022 0.008 -0.010 -0.050
H4%& W2 Glycine 0.750 -0.162 —-0.040 -0.073 0.072 0.233 -0.156 0.037 -0.023
2254 li% Serine -0.232 0.075 -0.166 -0.312 0.085 0.653 -0.300 0.042 0.205
FE R Threonine 0.687 0.351 0.076 -0.156 0.064 0.044 0.102 -0.113 -0.033
N2 Alanine -0.067 -0.304 0.097 -0.051 0.055 0.258 0.347 0.465 -0.306
KAH R Aspartic acid 0.262 0.098 0.540 0.261 -0.275 0.205 -0.044 0.226 0.152
A 2R Methionine 0.776 0.082 -0.038 -0.052 0.054 0.076 0.139 0.085 0.147
KN4 R Phenylalanine 0.736 0.105 -0.034 -0.003 0.016 -0.046 0.047 -0.221 -0.057
#iZFR Lysine 0.851 0.145 0.051 0.122 -0.045 -0.191 0.096 0.006 -0.025
fi% % X Tyrosine 0.191 -0.379 -0.034 -0.257 0.395 -0.276 0.226 -0.042 0.373
JK¥% 2 1 Water soluble protein -0.028 0.277 0.204 -0.688 -0.107 -0.212 -0.015 0.152 -0.037
Bl % [ Alkaline soluble protein 0.112 -0.449 -0.019 0.662 -0.019 -0.047 -0.019 0.040 0.142
%M Glucose -0.228 0.547 —-0.465 0.281 0.097 0.106 0.187 -0.024 0.044
JRH Fructose -0.348 0.611 -0.053 0.140 0.432 -0.055 0.166 0.085 0.214
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F4(4)

[N F 4> Principal components
Traits 1 2 3 4 5 6 7 8 9
THEWE Sucrose -0.064 0249  -0.491 -0.040  -0.599  -0.217 0.003 0.191 -0.122
A KB Total soluble sugar -0.359 0592  -0.495 0.067  -0.139 0.037 0.116 0.181 0.031
25 Flavonoid -0.203 0.273 0.347 0.172 0.139  -0.163 0329  -0205  -0.349
B Fe -0.316 0.370 0482  -0.105 0.069  -0.121 0.037 0.191 0.342
il Cu 0.125 0.105 0.308 0.028 0.114  -0241  -0317 0359  -0.436
BE Zn 0.011 0.201 0.397 0.093  -0.255 0.157 0.360 0.310 0.234
i Se 0408  -0.619  -0.123 0.044  -0.165 0.079 0.076 0.197 0.173
45 Ca -0.135 0.312 0.297 0.087  -0.140 0.401 0.024  -0.184  -0.093
HILT4E Crude fiber 0.045  -0226  -0220  -0.074 0.446 0.295 0.343 0231  -0314
WIEHEAE Eigenvalue 5.635 3.027 1.986 1.441 1.380 1.334 1.204 1.150 1.062
BiHk% (%) Contribution rate 20.124 10.811 7.092 5.146 4.929 4763 4301 4.108 3.791
Stk (%) 20.124 30.935 38.027 43.173 48.102 52.865 57.166 61.274 65.065

Accumulative contribution rate

55— A 1 R AE A N 5.635, BT Rk RN
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A O, WK R PR OB A T
£5 H10%HKIERMNEEESREEE

55 = F A IRFAEAE K 1.986, TTRkF N 7.092% , th:
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Table 5 Overall score and ranking of the top 10% asparagus bean varieties

He44 s LT ES i He44 B LRy B i
Rank Variety Comprehensive component Group Rank Variety Comprehensive component  Group
1 iASh 1.1116 il 13 BT 0.6666 il

2 RS2 EINCA 0.9699 A% 14 BERE 0.6629 il

3 SREL—5 0.8998 il 15 T8 95 55 0.6510 il

4 & & = 0.8981 \Y 16 70-1 0.6475 11

5 A 0.8951 il 17 YB-2(44: A7) 0.6288 v
6 S 0.8787 1l 18 L 0.6251 I

7 BIFNT 0.8281 I 19 BEETKEM 0.6108 il

8 ZYZ-4958 0.8221 111 20 PRk =R 0.6063 il

9 [ CINSA 0.7961 \Y% 21 BTN 0.6011 il
10 902 G 0.7749 % 22 ZYZ-4950 0.5556 111
11 WA KA 0.7453 il 23 LT YERRAT 0.5502 il
12 HRkL 0.6766 \% 24 BIFE+HS 0.5422 i}
3 i oI, B ATt R K AH 20/ A Hm & 37

HLAR T8 IR A el = FERDAE A= A
PRALTTA W5, TR 2ok B8 B3 A HLAL 8 3R I o0, 220
A B B IR SR B YUHRAE AR , BB . AHOC

R (YEA R Py o0 ) e Z A Hrp e R L
WA N IR 3420 RRZENAYL, WA RS
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