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Abstract: Chinese milk vetch (Aszragalus sinicus) is used both as a green manure fertilizer and a vegetable crop.
Hence, we evaluated 30 representative Chinese milk vetch germplasm lines with different maturity dates and from
different regions of China, to identify those best suited from an economic benefit perspective for dual purpose green
manure and vegetable use. Harvests to determine nutrient status for green manure use and vegetable-use traits were

carried out at the budding and post-cutting regrowth crop development stages. Data analysis involved integration of
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principal component analysis, membership function and cluster analysis. It was found that, with respect to vegetable-
use quality traits, early-maturing varieties had higher contents of calcium, manganese, dietary fiber and protein.
Medium-maturing varieties exhibited higher contents of zinc, selenium, soluble sugar and vitamin C. Late maturing
varieties displayed higher levels of manganese, iron, copper and fresh herbage yield. The coefficients of variation for
iron, selenium, vitamin C and fresh herbage yield all exceeded 20%. For fertilizer-use quality traits, early-maturing
varieties exhibited the highest concentration for all of the measured nutrients, as well as for hay yield, while the
coefficients of variation for nitrogen, phosphorus, potassium, organic matter and hay yield all exceeded 25%.
Concerning suitability for vegetable use of germplasm lines of different origins, germplasm resources from northwest
areas had higher contents of magnesium, iron, manganese, copper and dietary fiber; those from south China
exhibited higher contents of calcium, soluble sugar; those from central China had higher zinc, vitamin C and protein,
while those from east China had higher selenium content. The fresh herbage yield of accessions from the southwest
area was relatively high. For nutrients of interest for fertilizer-use, germplasm resources from east China had higher
phosphorus accumulation; those from south China exhibited higher accumulations of nitrogen, phosphorus, organic
matter accumulation and hay yield. Cluster analysis based on a D value from multivariate data analysis classified the
tested germplasm into five clusters (high-quality, excellent, medium, poor and low-grade). ‘Minzi No. 1’ was a
high-quality dual-purpose vegetable and green manure variety; °‘Xiangxiang’ , ‘Jinsha’ and ‘Xinyangzi® were
excellent dual-purpose vegetable and green manure varieties. Six varieties including ‘Pucheng No. 2’ , ‘Xiangzi
No. 1’ and ‘Yijiangzi No. 3’ were medium-quality dual-purpose vegetable and green manure varieties. In summary,
‘Minzi No. 17 and several other accessions were found to be suitable for two-stage utilization as vegetable and green
manure.

Key words: Chinese milk vetch; germplasm line; vegetable production; green manure application; multivariate
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Table 1 The regions and maturity of the 30 Chinese milk vetch varieties used in the study

ETRE i A Ae U 24 i it He i L]
Code Varieties Origin Maturity Code Varieties Origin Maturity
1 % 75 Guizi No. 7 J7PH Guangxi @R Prematurity 16 YLK Yijiangdaye L Anhui H A Mid-maturation
2 i) ¥ 45 ¥ Minqingjinsha 4% Fujian FL@F Prematurity 17 RYTAF 35 Yijiangzi No. 3 % #{ Anhui th 2P Mid-maturation
3 5 48 Wanzi LAY Anhui FLEF Prematurity 18 XVLAF 2% Yijiangzi No. 2 %% Anhui rh 4 Fh Mid-maturation
4 ] 4% 15 Minzi No. 1 i ## Fujian FLEF Prematurity 19 XRVLHF Yijiangzi L Anhui rh 2 Ff Mid-maturation
5 M £ Fh Xiangxiang 57 Hunan  F20FP Prematurity 20 4 Vb Jinsha B M Guizhou P VRP Mid-maturation
6 B A Yelu village B VE Shaanxi 24 Prematurity 21 HFFh Nangiao [ ¥ Shanghai 1 4 Mid-maturation
7 $E111 A Jiaoshan village B VG Shaanxi 24 Prematurity 22 AT KM Yujiangdaye VLYY Jiangxi rh R Mid-maturation
8  {FBH#F Xinyangzi ViE§ Henan L4 Prematurity 23 %5 55 Minzi No. 5 & Fujian 1 24 Fh Mid-maturation
9 i 25 Pucheng No.2  #&# Fujian 2 Fh Mid-maturation || 24 [#]%8 6% Minzi No. 6 @ Fujian 1 24 Fh Mid-maturation
10 148 15 Xiangzi No. 1 17 Hunan " #4FP Mid-maturation || 25 & 4 Fh Fule M Yunnan BN Mid-maturation
11 48 45 Xiangzi No. 4 17 Hunan " 2FP Mid-maturation || 26 #5725 Pingning No. 72 J7 P4 Guangxi ~ H2Fl Mid-maturation
12 %] %% 7 5 Minzi No. 7 @ 4 Fujian rF 3k Mid-maturation || 27 m83yij [ Henan 1 24 Fh Mid-maturation
13 ] £ 8 5 Minzi No. 8 @ 4 Fujian rf Gk Mid-maturation || 28 F}4# Shengzhong VIl Sichuan a3 Late maturity
14 yH925 M Henan  F 3 Ff Mid-maturation || 29 #i %8 55 Zhezi No. 5 Wil Zhejiang  MEAFh Late maturity
15 F#Ikn Pinghudaye Wivl Zhejiang 1 #Fh Mid-maturation || 30 i K4 Ningbodagiao Wil Zhejiang  ME#AFD Late maturity

1.3 #EARA

TG S RN P AR R RR B AR X S AT AR, I 5 7 (fresh grass yield ,FGY) , B4 /N X BEALE I3 3 1
kg fif FAE 5L 105 “CR T 30 min J& , 75 “CHE T 248 5 J5 M i o P07 SRR MR A ot 00 2 5 1 T L B A i T AR A T i
PEBE W50 2 A58 R AR b, HoP R 4R 4 (dietary fiber, D) SR F i 85 5 20 %, 7T % M4 (soluble sugar, SS) %
FH 2% g ) e, 4k 2 2 C (vitamin C, Vo) 2R H 2, 6- G fe B i 2 w5 002, 57 5 o0 % [ 45 (calcium, Ca) B
(magnesium,Mg) %k (iron, Fe) . 4% (manganese , Mn) i (copper, Cu) .8 (zinc,Zn) fifi (selenium, Se) 2% F & F %
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Fig. 1 Evaluation flow for dual-purpose utilization of Chinese milk vetch as vegetable and green manure
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Caj Dffr it B35 TR 2R B A B 1 2 5 T I Rh s vh 28R SS % 1 B 38 i T IR 3R 5 e AR Cu & it
WS TR PR, RS R R AR R AR S o Fe S i A9 AR B R AR K (33.48%0) B IR
373.85~1417.12 mg-kg ; FGY 28 5% REK 2 (30.19% ) , AE W Ky 6. 34~33. 65 t-hm *; i # 4 Se(24.40% ) Al
Ve(24.08%) i A8 5 REI K F 20% . SS. ProZn Mn & 227 R KT 10% . & b ik 5 = Jofp i %
DR AE SR Bk ELAT 325 3 A 2R T T B U b RO S ARl B R 7 A
2.2 FRFEBGRIRE AR IR KA o IR ZF AT

Xof > A [] DXl %) o B 5 8 3005 S0 A R SR D o B A AT bl A R (8 3) , P b s DX 5 B U b A Mg (2150. 87
mg-kg ') \Fe(942.76 mg-kg ') .Mn(137.65 mg-kg ') .Cu(18.08 mg-kg ') .Df(41. 88% ) & & A X} 4 i s 42 h b
DX 5T 96 R Y Zn(80. 97 mg+kg ') . Ve(54. 36 mg-kg ') \Pro(17. 09 % ) £ #3555 # 4R Hb DX Fp 5T ¢ L 1 Se (0. 10
mg-kg 1) P s AR M X RO B UR AY Ca(10329. 30 mg-kg 1) (SS(1.77% ) & B 5 V4 B M X Rl T EE R
FGY(29.41 thm *) 5. £5 1 3¢ AN [R] 1 B R U5 19 58 2 S8R0 I 0% U5 bl 7 3L [ B 0 3 4% e ok 3G N M 30 T 3%
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Table 2 Comparison in vegetable quality trait of Chinese milk vetch germplasm resources across different maturity

LERIN 29y IR /ME PN T bR 2% Standard  7F 5 Z 4 Coeflicient
Trait Maturity Minimum Maximum Average deviation (SD)  of variation (CV, %)

45 Calcium F A Prematurity 8800. 24 10697. 56 9742. 79 730.12 7.67
(Ca,mg-kg ) i #fih Mid-maturation 7766. 09 10920. 13 9389. 24b 775.35

g 2 Late maturity 9252. 96 9782. 52 9513. 59ab 264. 88
B Magnesium B Prematurity 2034. 33 2209. 80 2114.53a 58. 27 4.62
(Mg.mg-kg ") rh#fih Mid-maturation 1884. 60 2307.98 2060. 87b 111.37

Wi Fh Late maturity 2109.71 2122.77 2117. 64a 6.97
# Iron HFh Prematurity 436. 74 1077. 68 808. 77a 260.11 33.48
(Fe.mgkg ) i #fih Mid-maturation 373.85 1417.12 798.83a 293.34

g 2 Late maturity 619.37 1009. 62 855. 81a 207.83
4 Manganese Fa#hFh Prematurity 93.47 140. 00 121. 65a 15.45 11.45
(Mn, mg-kg ) rh # b Mid-maturation 92. 86 144. 69 116.47a 13.43

g 2 Late maturity 107. 26 127. 80 119. 46a 10. 80
Hid Copper H i Prematurity 16.17 18.42 17. 14b 0.88 7.00
(Cu.mg-kg ) rh #4 b Mid-maturation 14.75 18.65 17.02b 1.18

1 2 Late maturity 16.55 19.79 18. 50a 1.72
4 Zine L Fif Prematurity 62.32 85. 54 77.67ab 6.96 11.59
(Zn.mg kg ") rh #4 b Mid-maturation 65.97 103.70 81. 36a 10.51

i S Fh Late maturity 71.71 79.96 76. 24b 4.18
fifi Selenium L Fl Prematurity 0.07 0.11 0.08b 0.01 24. 40
(Se.mg-kg ) w1 24 Mid-maturation 0.06 0.15 0. 10a 0.03

g A Late maturity 0.08 0.10 0.09ab 0.01
4 22 C Vitamin C FLBP Prematurity 37.44 67.50 49.87a 11.45 24.08
(Ve.mg-kg ) w1 24 Mid-maturation 24.82 76.39 51.25a 13.17

g A Late maturity 36.71 57.82 50. 62a 12.07
fil £ 41 4k Dietary fiber FLAI Prematurity 40. 84 42.49 41.62a 0.73 2.66
(Df, %) 1 #fl Mid-maturation 39.03 42.82 40. 86h 1.12

g A Fh Late maturity 39.49 42.72 41. 14ab 1.62
& 11 5t Protein FLFR Prematurity 13.65 18.99 16.43a 1.71 12. 36
(Pro, %) rh # i Mid-maturation 12. 28 19.29 15. 55ab 2.00

I B Ff Late maturity 13.32 17.84 15.09b 2.41
[ M BE Soluble sugar FLEFR Prematurity 1.17 1.86 1. 60b 0.28 17.79
(88,%) rh#fift Mid-maturation 1.18 2.41 1.76a 0.29

I 24 Late maturity 1.25 1.95 1.53b 0. 37
fif 577 4 Fresh grass L3R Prematurity 14.35 29. 40 22.42bh 5.51 30. 19
yield (FGY . t-hm ) iR Mid-maturation 6. 34 33.65 24. 04ab 7.74

I 24 Late maturity 15. 34 33.38 25. 85a 9.38

T o [ SN [ 7 Bk 3 7 ] — SRS ] 330 22 5 W 25 (P<<0. 05) , F [l

Note: Different letters within the same column indicate significant differences in the

below.

same trait among different maturity at P<<0. 05 level, the same



96

ACTA PRATACULTURAE SINICA (2026)

Vol. 35,No. 10

R3 TERBEZXMRBAERXABRERILR

Table 3

geographical origins

Comparison of differences in vegetable quality among Chinese milk vetch germplasm resources from different

ok
Origin

5 Calcium
(Ca, mg-kg ")

Bt Magnesium
(Mg, mg-kg ")

# Tron
(Fe, mg-kg ")

i Manganese
(Mn, mg-kg ")

#i Copper

(Cu, mg-kg )

% Zinc
(Zn, mg-kg ")

P4t X Northwest area

8868. 27+23. 33¢

2150. 8746.67a

942.76-+20. 84a

137.65+0. 81a

18.08+40.12a

78.59+0. 74a

A X Central China 9404.96+184. 10b 2083.32+£75.44cd  797.134159. 16b 109. 1545. 51d 17.16+0. 52b 80.9747.98a
AEZR i IX East China 9499. 634-848. 02b 2060. 86492. 25d 844.084285.05ab  121.04412.97b 17.17+1.40b 80.92+8. 24a
AEF Hb X South China 10329. 30+ 78. 46a 2121.7741. 66ab 599.45+19.79¢ 107. 62+2. 66d 16.96+0. 26b 79.66+1.45a
V4R b X Southwest area 9744.63+122. 18b 2115.31411.13ab  666.27470. 68¢c 113.79+2.81c 17.04=£0. 26b 72.68+0.98b
PSS il R C Ji B T 4 EHT AT AR i 7 Ak
Origin Selenium Vitamin C Dietary fiber Protein Soluble sugar Fresh grass yield
(Se, mg-kg ") (Ve, mg-kg ") (Df, %) (Pro, %) (SS, %) (FGY, t*hm %)
PHJb i IX Northwest area 0.08=£0. 00c 44.68+2. 56¢ 41.88+0.17a 14.40+0. 27¢ 1.17+0.00b 24.08=+0. 88c
A il [X Central China 0.0940.01b 54.3644.99a 40.90+0. 48bc 17.09+1.07a 1.73+0. 14a 26.24-+2.57bc
AEZR X East China 0.104-0.02a 50. 884-11. 86ab 41.19+1.21b 15.7841.79b 1.73+0. 32a 21.3947.50d
AEF L IX South China 0.07+£0. 00c 50.51+3. 09ab 40.78+0. 25¢ 14.15+0. 33¢ 1.77£0.01a 28.08+1.91ab
VG 7 #b X Southwest area 0.0940. 01b 47.7148. 86bc 40.56+0. 33¢ 14.7340. 95¢ 1.724+0.07a 29.41+2.25a

T RSIAS[R] 7B 3R 22 5 W 3% (P<<0. 05) , F Al

Note: Different letters within the same column indicate significant differences at the 0. 05 level, the same below.

2.3 R =FEARTR G ERMLFEN
3 B AR 12 SR B AL R 5 F BN T, IR AR (E R T 1 AR v, AT 0 AR E (5 40 ) o 2. 756 .
2.390.1.616.1.439.1.201, B3t 5tHk 2N 78. 335% , FEACF T 3043 Fl B W2 U5 19 KR/ {5 B (£ 4) .

R4 EnEMRRBEXABREFROEIRSHEGTERE SFEEMTERTEH®E
Table 4 Principal component loading matrix, characteristic value and variance contribution rate of vegetable quality index of

Chinese milk vetch germplasm resources

fetr F 43 Principal component

Index 1 2 3 4 5
fE Calcium (Ca) 0.018 0.457 0. 266 0.222 —0.021
B Magnesium (Mg) 0.136 0.570 —0.088 —0.041 —0.046
B Tron (Fe) 0.467 —0.001 0. 094 0.281 0. 242
% Manganese (Mn) 0.422 —0.048 0.059 —0.464 —0.188
i Copper (Cu) 0.148 0.110 —0.281 0.612 0.247
¥ Zine (Zn) 0.146 0.168 0.566 0.188 —0.213
i Selenium (Se) 0.042 —0.492 0.179 0.210 0.329
44 % C Vitamin C (Ve) —0.261 0.164 0.219 0.146 —0.272
JRE£r 25 4 Dietary fiber (Df) 0.242 0. 267 —0.114 —0. 368 0.454
7 115 Protein (Pro) —0. 147 0.153 0.402 —0.186 0. 600
A % P Soluble sugar (SS) —0.508 —0.011 0. 250 —0.093 0.183
fif B 77 4 Fresh grass yield (FGY) —0.366 0. 246 —0. 440 0.023 0.126
FEAF{H Eigen values 2.756 2.390 1.616 1.439 1.201
Tk % Contribution rate (%) 22. 962 19.914 13.467 11.987 10. 005
FE Weight (%) 29.31 25.42 17.19 15. 30 12.77

S TTHL % Cumulative contribution rate ( %) 22.962 42.876 56. 343 68.330 78.335
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Fig. 2 Cluster analysis of vegetable use value of Chinese milk

vetch varieties

G ARSI AN LR 7 2 I 0D, 3 I8 58 4 (5 145,53
S0 BPRT, 7RIS S AR B, 9 IR 25, 10158 155, 114
845 12875, 13: # %85, 14:yHI25,15: -l kKt ,16: RILK
ML 17 RITHF 345,18 RITHF 25,19 RUTAF, 20: &0 A, 21 W AR Al
22:RTLRM:, 23 M 46 55, 24 M 48 65, 25 B AR A, 26 : 97 725, 27
m83yij, 28: FH4I, 29: Wi 5 55, 30: T KA+, Tl No. represents the
tested variety: 1: Guizi No.7, 2: Mingingjinsha, 3: Wanzi, 4: Minzi
No. 1, 5: Xiangxiang, 6: Yelu village, 7: Jiaoshan village, 8:
Xinyangzi, 9: Pucheng No.2, 10: Xiangzi No.1, 11: Xiangzi No.4, 12:
Minzi No. 7, 13: Minzi No. 8, 14: yH925, 15: Pinghudaye, 16:
Yijiangdaye, 17: Yijiangzi No.3, 18: Yijiangzi No.2, 19: Yijiangzi, 20:
Jinsha, 21: Nangiao, 22: Yujiangdaye, 23: Minzi No. 5, 24: Minzi
No.6, 25: Fule, 26: Pingning No.72, 27: m83yij, 28: Shengzhong,
29: Zhezi No.5, 30: Ningbodaqiao, the same below.
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xRS EZEMREARXARRHEIXASTEREAYE.SSTENEDE)
Table 5 The principal component value, membership function value and comprehensive evaluation value (D value) in vegetable

quality index of Chinese milk vetch germplasm resources

Gt F %43 Principal component S5 J& P4 Membership function DAH
Code F, F, F, F, F. F F,’ F,’ F, F.’ D-value
1 —0.44 1.07 —0.08 —0.81 —0.48 0.42 0.70 0.45 0.31 0.45 0.51
2 1.29 0.41 1.60 —0.64 0.77 0. 66 0.61 0.81 0.34 0.77 0. 66
3 1.82 —0.04 0.74 —1.60 0.39 0.73 0.55 0.63 0.16 0.67 0.59
4 —1.35 2.61 1.40 —0.46 —0.27 0. 30 0.92 0.77 0.38 0.51 0.61
5 —0.87 1.05 0.01 0. 80 0.29 0. 37 0.70 0.47 0.61 0.65 0.57
6 2.45 0.72 —2.16 —0.40 —0.20 0.81 0.65 0. 00 0.39 0.52 0.56
7 2.01 0.09 —0.74 —0.58 —0.80 0.75 0.56 0.31 0.35 0.37 0.54
8 —1.88 —0.74 —0.72 0.31 1.69 0.23 0.45 0.31 0.52 1.00 0. 46
9 1.13 1.11 1.83 2.84 0.10 0.63 0.71 0. 86 1.00 0. 60 0.77
10 —0.50 3.18 1.94 —1.08 0.64 0.41 1.00 0. 89 0.26 0.74 0.70
11 —1.68 —1.25 0.69 0.20 —1.85 0.26 0.37 0.62 0.50 0.11 0.38
12 —3.58 —1.38 0.78 0.52 0.35 0. 00 0.36 0. 64 0.56 0. 66 0.38
13 —1.29 —3.89 0.18 0.98 1.01 0.31 0.00 0.51 0.65 0.83 0.38
14 0.04 —1.13 0.90 1.13 1.21 0.49 0.39 0. 66 0.68 0.88 0.59
15 0.25 —2.63 0. 00 —2.15 —2.28 0.52 0.18 0.47 0.05 0. 00 0.29
16 —0.82 —1.19 2.46 —1.21 —1.26 0. 37 0.38 1.00 0.23 0.26 0.46
17 3.85 —1.32 1.64 1.10 0.77 1.00 0.36 0.82 0.67 0.77 0.74
18 1.97 —0.15 1.42 —0.82 —1.21 0.75 0.53 0.78 0.31 0.27 0.59
19 —0.01 —2.14 —1.18 —2.44 1.43 0.48 0.25 0.21 0.00 0.93 0.37
20 —0.39 0.75 —2.05 —0.95 —0.92 0.43 0.66 0.02 0.28 0.34 0.41
21 —0.51 —1.74 —0.47 0.45 1.52 0.41 0.31 0.37 0.55 0.96 0.48
22 —1.47 1.90 —0.29 —0.93 1.21 0.28 0.82 0.40 0.29 0. 88 0.55
23 0.72 1.84 0.34 0.19 0.74 0.58 0.81 0.54 0.50 0.76 0.67
24 —2.02 0. 86 —1.60 1.10 —1.00 0.21 0.67 0.12 0.67 0.32 0.42
25 —0.41 —0.76 —0.39 1.77 —1.59 0.43 0.44 0. 38 0.80 0.17 0.47
26 —1.63 1.34 —0.79 1.48 —1.47 0.26 0.74 0. 30 0.74 0. 20 0.48
27 0.47 1.03 —1.49 —0.09 —0.29 0.54 0.70 0.14 0.45 0. 50 0.52
28 —1.66 0.60 —0.76 —0.89 1.20 0. 26 0. 64 0.30 0.29 0.88 0.47
29 2.34 —0.51 —1.09 1.68 —0.72 0. 80 0.48 0.23 0.78 0.39 0.58
30 2.14 0. 30 —2.14 0.51 1.03 0.77 0.59 0. 00 0.56 0.84 0.59

2.6 ¥=ERIeFEMAMNEN L EAFN

X 58 2 o BT S0 3% R R AR 0TS 2556 PR DB HEAT IR AT 0 (3R 10) , 58 25 3 S AT e T ol J52 k5 o 1) 5% 1
GG IR > U R > 2 R > 15 > RTTR 35 > IR 2 5 > m83yi > B AR A > ] £ 6 5 > Tk 2 5 >
HE5R 75 > g 58 > IRV 42 VD > ) 48 55 > AT B > T 725 > yH 925> BE IR R > i8] 48 8 45 > R VLR I > Tk K
B = FE LA > 158 4 5 > [ 58 7 5 > 71 R M= QLR =>4 56 555 > RULH > TH .

FI 253G VP DAE AR 6 5 B BE B8 75 (3. 0) BEAT RS AX M ol 0 (T 4) 58 V 2> 58 IV SR> 26 T 26 R > 28
TRBESEE T e/, JOh S VRBE N S5 A 5 15) SR, J& T30 W TR L, 4 3. 3300 5 5 IV S BE i i 2 5
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Table 6 Comparison in accumulation of fertilizer nutrients among Chinese milk vetch germplasm resources across different

maturity
PEAR £ 1] fe/ME ISP FHE o o 2 A% 5t Z A Coefficient of
Trait Maturity Minimum Maximum Average Standard deviation (SD) variation (CV, %)
A L@ h Prematurity 32.56 74.76 53.63a 16.27 26.36
Nitrogen Hh P Mid-maturation 26.97 60. 33 45.55b 9.41
(kg+hm *) N
g Pk Late maturity 32.47 35.15 33. 76¢ 1.34
i L Prematurity 5.39 11.67 8.37a 2.56 28.55
Phosphorus rf 2 Mid-maturation 3.64 10.95 7.13b 1.93
(kg+hm *) -
[ A Fh Late maturity 5.81 6.11 5.99¢ 0.16
il LI Prematurity 37.71 98.17 64. 60a 22.59 31.66
Potassium h 6 Mid-maturation 27.91 85.03 53.85b 15. 26
(kg-hm™?) )
i 2 Late maturity 38.54 50. 16 43. 26¢ 6.11
A LT L Prematurity 0.76 2.04 1.32a 0. 50 31.39
Soil organic matter s & Mid-maturation 0.60 1.84 1. 15ab 0.34
(t*hm %) ~
g 34 Fh Late maturity 0.97 1.15 1.04b 0.10
TR R FLEFh Prematurity 1064. 25 2539.09 1700. 22a 570. 98 28.97
Hay yield w34l Mid-maturation 800. 52 2292. 58 1476. 50b 398.75
(kg+hm *) y
e 24 Fh Late maturity 1223. 94 1435. 94 1300. 77b 117.43

R7T AERBLEZXMRBFFEEAFSZERENERLER
Table 7 Comparison of differences in accumulation of fertilizer nutrients among Chinese milk vetch germplasm resources from

different geographical origins

A TR A Nitrogen f# Phosphorus A Potassium A HLIR Soil organic #0775 Hay yield

Origin (kg+hm *) (kg+hm %) (kg-hm *) matter (t-hm *) (kg-hm *)
PGAL X Northwest area 34.91+0. 81c¢ 5.68=+0. 10c¢ 47.26+0. 91bc 1.0240.02b 1293. 58+96. 74b
fE i [X Central China 45.5243.33b 7.0240. 74ab 52.00%5. 64b 1.054+0.12b 1368.914222. 05b
£ 75 M X East China 48.20+11.91ab 7.70+2.10a 59.10417.12a 1.2840. 36a 1623.04+446.51a
AEFG ML IX South China 50. 86+8. 20a 7.67+1.37ab 63.04412.05a 1.3240. 25a 1659. 954+ 121. 54a
Vi b X Southwest area 43.90+3.63b 6.90=+0. 34b 44.14+2.00c 0.9840.05b 1281.75+172.59b

x8 EZEMRAFLABREBEFHOERNSBEER FEEMST EmME
Table 8 Principal component loading matrix, characteristic value and variance contribution rate of fertilizer quality index of

Chinese milk vetch germplasm resources

RN =% %43 Principal component EiEE D % 543 Principal component
Index 1 2 Index 1 2
& Nitrogen 0. 590 0.220 FEE{H Eigen values 2.398 1.325
#% Phosphorus 0.423 0.285 Ti ik 2R Contribution rate (%) 47.956 26.499
#f Potassium —0. 056 0.759 I Weight (%) 64. 409 35.591
A LT Soil organic matter —0.571 0.005 2 BTk % Cumulative contribution rate (%) 47.956 74.455
T %= & Hay yield —0.379 0. 542
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Table 9 The principal component value, membership function value and comprehensive evaluation value (D value) in fertilizer

quality index of Chinese milk vetch germplasm resources

G F Iy R ML DA P F Sy SR MR D1
Code Principal component Membership function  D-value Code Principal component Membership function — D-value
F, F, F F,’ F, F, F F,’
1 —1.77 2.31 0.03 1.00 0.38 16 —1.80 1.03 0.03 0.74 0.28
2 —1.83 0.22 0.02 0.57 0.22 17 —1.10 1.88 0.15 0.91 0.42
3 —1.95 1.48 0. 00 0.83 0. 30 18 —0.95 0.02 0.17 0.53 0. 30
4 2.71 1.45 0.82 0.82 0.82 19 —0.73 —0.06 0.21 0.51 0.32
5 2.43 0. 20 0.77 0.56 0.69 20 3.76 0.55 1.00 0. 64 0. 87
6 —0.72 —0.68 0.21 0.38 0.27 21 0.05 —0.57 0.35 0.41 0. 37
7 —0.67 —0.69 0.22 0.38 0.28 22 —0.79 —0.57 0. 20 0.41 0.28
8 2.83 1.38 0. 84 0. 81 0.83 23 —1.48 —0.54 0.08 0.41 0. 20
9 —0.98 0.68 0.17 0. 66 0.34 24 1.45 0.12 0.59 0.55 0.58
10 1.04 —0.35 0.52 0.45 0. 50 25 1.42 0. 20 0.59 0.57 0.58
11 —1.18 1.60 0.14 0.85 0.39 26 1.04 —2.18 0.52 0.07 0. 36
12 0.49 —1.11 0.43 0. 30 0.38 27 1.11 0. 60 0.54 0.65 0.58
13 0. 88 —0.81 0.49 0.36 0.45 28 —0.60 —2.54 0.24 0. 00 0.15
14 —1.38 —0.07 0.10 0.51 0.25 29 —1.59 —1.32 0.06 0.25 0.13
15 0. 82 —0.65 0.48 0.39 0.45 30 —0.53 —1.61 0.25 0.19 0.23
$5 5.8, 2001 & F 5 PHKF A Vb0 ) L B T T R . g KERELR Euclidean distance ’s
BFYL, 10,056 58 T2 BEALHE 9,10 17 G 2 5 LI SHT ' ' ' '
15 VLK 35 % 6 () VIR R T H % 4 ull
Y4, 0 20. 0% ARG SO0 1.2, 3CHESE 7 5 T HuEl
W) 13 IO T SHE R T HE R a § =
G, 543,300 4 T RBEAAG A 5 11,12, 150 %€ 4 A
SOHR TS W) TR R TR R R 3 0T
Y4 i 23. 3306 5 S HE R4 B8 3,001
2 21 |
3 Wig S 2611
or 11
31 RF IR R AR AR & o
s R RO B R R 1 b = 3
10 3R 358 25 DR 22 S 0, G K o R R I S 7 7 B g™
.
P NS § L 2SR PEX AP N N MEEEY
SELGERFY, N 6 R AR AR TR, 4k il 0 |
Ytk B C L BE B RIS R BUY KT 20% 5 B Al
S

S TR AT PR A S5 R BOR T 1004 5 BB A 7]
FPEARIE bR A B VB AP T R R L
FRRIIE R (R T 2500) o UL W58 2o 9 Fof o ] 3K 28
FRAS PR AR A 5 A2 5 o AR IT A B, A [R] 20 o7 2

E3 BEHEZZMRRZFEANMENREXS W
Fig. 3 Cluster analysis of fertilizer use value of Chinese milk

vetch varieties in regrowth stage
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Table 10 Comprehensive scores of application as vegetable and green manure in Chinese milk vetch

T P4 A 30 A P 7 i ) 3 3 Dy B Rl = v e >

i LoDl HER 45 Gt Dl H¥
Code Comprehensive D-value Sequence Code Comprehensive D-value Sequence
1 0.89 12 16 0.74 27
2 0.88 14 17 1.16 6
3 0.89 13 18 0.89 11
4 1.43 1 19 0.69 29
5 1.26 4 20 1.28 3
6 0.83 19 21 0.85 16
7 0.82 23 22 0.82 21
8 1.28 2 23 0.87 15
9 1.12 7 24 1.00 10
10 1.20 5 25 1.05 9
11 0.77 24 26 0.85 17
12 0.76 25 27 1.10 8
13 0.83 20 28 0.62 30
14 0.83 18 29 0.71 28
15 0.74 26 30 0.82 22
Feor G RO ST BRI . VG Buclidean distance s
EEE NSl SR N NIE 2 AT ' ! '
e 3 C ARk WS R B B A B R R 0
B RG 5 P U VAR AR R L i
BT R S UL 7 BB L 0 A CAmE
PPEAR 22 B 8106 . 30k 5 A 9 B 5 4 SR A — 0
ENENCESE S SRR S ia SN |
S ONR P RRE SEAR R R F B
A A AR S AR SRR R S BT
2 0 R R R T R AR BT S e
2 [
&
g

oSBT R A BNV B A 24T
R BRIk REERS OO

EERWMBRM AR AT IS 10 |
FO ORI K R IR AR, 80
A 0 6 0 sE v

b F 8 IR A K B B, 3% 4 S A N M b S R Bk R H4 HEFEeDENELSHFER

K, AT B A, 1T 400 R4 Fig. 4 Cluster analysis results based on comprehensive D-value
R NE S AR R IR B R, P A T

AR o A OG5 A 3R W AR IR X 8 IS 2F B ) 8 23 32 B30 1, B T3 0 0 B AN R A4 A B A B A ) o 7 1 A8 b
FA3 T DA St Fh S TR A7 25 52200 D3 Ah AR BF % DASE — WK B8 3 15~20 cm X1 #1325 125 04 ik 1 0 JE 5 Bt =X

AT, A 53 T GEM05 LA e BE 5~ 10 em B 7 X1 AR ) 55 sl 2 I8 SRR T 9 07 2. AR 9T A i P AR RS D A T
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14 b 1 AR R S R B M R B OB TR A R 2 A 7 0 A R A T L b DT R R PR A K I TR
SR, PRI X1 1) F B ot o i, P A AR R A A T e A R AR TR R 2R b O [R5 2 A R A
AL BRIl T4 )Tz BB 5 B P R R TR PR A A R R kAR AR L S 0 A 5 BGRB8 0 0 T M B
i, B2 IR O R N0 B 0] I, e A R - HERR AL TR 2 A HLAE TR
3.2 FAARBKRBREZEMN AT R L KFNR

R &M, 45 M DX A B ) B AR 25 59 W 4 A K R AR AR TR OROR — (A 5 s S Ty
Pl o & R EL A O S A b PR R AE o VTR R iR X LA R AR R SR A A R O T e i X LB
FE BhF AR R S AR DX DL TR A I O R AR R YL BRI R B, S TR ER 2 A R
KN A8 BT TR A B S SR A R R P R R R O R A B R AR AR e
B B RI AR SRR RS A Bk BEAR SRR S AR ST R AN TR) 43 AT ML IX ) 8 2 R S IR 1R) 2% R 43 A
ARSI SR AEAE B 0 25 5 o b SE 3R 40 4 A A6 A () b IX 28 0 1 5 R A X331 D b e DX U A B Ak VR
JRE B 27 4k 5 i AH T3 s (AR roRE AR LR il R AR SR ) 5 A B b DX B R 00 85 TV PR R AR i (LARE SR 75 AR )
el X BEIREE Ve B BT R m (LUAR IIRT S Bh o A3 ) 5 A8 AR b DX R A0 A 5 S 4 v (LA AR LR oy
) 5 VY P b DX 7 s v (LA o AR ) o P A B 3% 43 DA AR 2R L DX % Ll 5 7 R AR & A v (LA e
BN R X IR A A AV RRER S (DR TS5 R) . &L AR R R4
T SR E B R, PR M ] R b R R I R A X 4R R R s B TR AN (R A A XA A P A2 R
WHEAEEZ L,
3.3 R ESBE AR EF RN

BRWFEE L A F W R, 58N 2 A (] 1 b 22 8] 352 4% R 2 500, it e Ta] P bR e B2 AL, {HL PR 5
PR 2R X 48 25 0 A K 1R 5 i T Oy S O TR AR 5 5 2 R L A S ) A TR] DX SR Y R R R 2
S5 BT, R ) LG 43 A 2 5 S R pR B BT VR AR S G 0 O 2 120 3 F PR AR A8 B A S A JIE TR AR 46 A R R b
FVEH AR bR DI o Bk B KR TR B o AR SR FHPE O DAE AT ik 2 5 VLK 35S M 1 54 S
AR R UL BT, ) 28 15 TR L 55 AF 104 Rl O R AP, TRA BIIE P DAERE , &V Fl A5 FHFF
) 28 15 UL B, M 2 B V& SRR 2R 6455 T m83yij R R AT P . HE TS AR AR I £5 G 0 DAE AT A 8
30458 = g i R A3 W) o Sk 5 AN HE LR T S BRI Y 3. 33%0, RAFS & 10. 020 Hh A 45 20. 0%, Z 4%
07 23.33% B2 43. 3% Hor [ 55 145 R L BT S AR A FH S AL S B E BHFE SRl R AR IE SR
an A . BUNSRF [ 28 145 1 2 FlORE R JE T 5 2 Fl, 8 vD b Ry v 22 R, 1A B0 B AR e i 2
1R 25 ECRE AT A . DS R A AR PR A B, A SRR A R R B AR A B T B e T AR A
FEE B PT IR RS AEAE R C S i o DI b BT RE R A AT, B b B S R R A B LB A AL SR A R A
TR AR o 2R AT B B GER 5 R 7 R RN R A i O T B — o B 3 AR D e AL
FIF A 3 B b, DX RT 25 65 ot o >R Y 335 07 P SRR PE AT, T 5 o 0 B TSR — A I IE A U
e SSCTE P R AR, AT 5 2 e A BT W ) 7 M AR AR [T B Sy £ B e o i i 4 P K 4R
4 i

AN TR) I 5 AN [ DX 38l ofe Y556 2 e Al o 18] S5 IR T 3R o0 MR A 52 R &, 30 00 58 = e A B 9 s AT 43y 5128
BE L 1) 55 15 0 00 B S B 3 i s b & Al A5 BHAT G 0D R ol R SR IS A F s il ik 245 OS2 15 L RULAT
34555 6 A i A Ay v AE G S NE e A ol s AR 55 TS CHIE A VD e S0 A 130 Al i Oy A 22 G T A el 5 O R A4S ) 5
75 SRS T AN SRR R 25 3 R R
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