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Abstract: This study aimed to evaluate the agronomic, yield, and quality characteristics of 20 Vicia germplasm resources for
the future development and cultivation of Vicia germplasm resources. The key agronomic characteristics, yield, and
nutritional components of the 20 collected Vicia germplasm resources were determined. The diversity of the agronomic
characteristics was analyzed and comprehensively evaluated by genetic variation, correlation, cluster, and membership

function analyses. The genetic diversity was found to be rich, with the coefficient of variation ranging from 5.08% to
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25.93%, and the average coefficient of variation being 16.62%. Among them, the largest coefficients of variation were stem-
leaf ratio and compound leaf width, which were 25.93% and 21.66%, respectively. W20 had the highest fresh and hay yields,
at 23 241.67 and 3 044.45 kg-hmfz, respectively. The crude protein content of W7 was the highest, up to 27.39%; W1 and
W17 had the lowest neutral and acid detergent fiber contents, at 26.04% and 19.33%, respectively. Correlation analysis
showed that plant height was significantly positively correlated with leaf axis length, compound leaf length, and hay yield
(P < 0.05) and significantly positively correlated with compound leaf width and fresh yield (P < 0.01). When the Euclidean
metric was 10, the 20 Vicia germplasm resources were divided into four groups. The first group contains tall plants, long leaf
axis and pod length, high thousand-grain weight, and low neutral and acid detergent fiber content, which can be used as
intermediate materials for multi-objective trait breeding. Group 2 contains three germplasms with the largest number of
grains per pod, while other characters are not prominent; this group could be an excellent parent to cultivate high grain
yielding varieties. Group 3 has many leaflets, high crude protein content, and narrow compound leaves. It can serve as an
excellent parent for breeding high-density cultivation and high-protein materials. Group 4 contains only one germplasm
having a high biological yield and wide compound leaves. Thus, it can be used as an excellent parent for breeding high-yield
varieties. The top five germplasm resources ranked by the average value of membership function were W20, W7, W5, W13,
and W11, and these can be selected and utilized according to different uses and breeding needs.

Keywords: Vicia; germplasm resources; yield; agronomic traits; correlation analysis; cluster analysis; membership function
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AN, TR A EAER s FR R T O AT B, X
¥, ¥REE 30 cm, 170E 50 cm, VU AR 9747 . HEE
BKF—5. Farss G bR R (B A = 46.4%)
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Table 1 Plant materials
¥R = il 4 KA M R
Material number Accession number Species name Collection site
w1 868710052809 MY Vicia sativa subsp. nigra #1F Qinghai
w2 868710081198 W EFBIE Vicia sativa subsp. nigra 28 Yunnan
w3 868710106830 W EFBiE Vicia sativa subsp. nigra 11 4 Shandong
W4 868710115170 EWEFBiE Vicia sativa subsp. nigra I A& Shandong
W5 868710142866 ZEM BB Vicia sativa subsp. nigra % Anhui
W6 868710210621 MW Vicia sativa subsp. nigra Hiit Gansu
w7 868710278613 BB BiE Vicia sativa subsp. nigra LI %% Shandong
w8 868710077541 RO BT Vicia sativa | iff Shanghai
W9 868710202674 RO BT Vicia sativa 11t Hubei
W10 868710271464 ROREFBIE. Vicia sativa TLV4 Jiangxi
Wil 868710166269 ROR BB Vicia sativa 7 Shannxi
W12 868710143316 ROR BB, Vicia sativa K Chongqing
W13 868710278625 RORE WG, Vicia sativa 115 Shandong
wi4 868710203463 ROR BB S, Vicia sativa i 7= Shandong
W15 868710016803 RO Wi Vicia sativa 7 Yunnan
W16 868710089109 ROCE BT Vicia sativa 5155 Hunan
w17 868710211968 HORH Wi Vicia sativa %H Anhui
w18 868710262458 RORI BT Vicia sativa ‘% Anhui
W19 868710255789 KR Wi E Vicia sativa ZF4 Yunnan
W20 868710116673 RORE % 5. Vicia sativa 24 Yunnan

M3 i o H g R AR 1) 8 bk T B AR T
%€ Pk & (plant height, PH). M #fi & (blade shaft length,

1.3 @RS

B B3 X PR A (1925

e of il SR ViR U<t R

BSL). & It & (compound leaf length, CLL). & M- %
(compound leaf width, CLW). /) ' % (number of
leaflets, NL). 2% -kt (stem leaf ratio, S/Y), T Ff F K&
I 5E 3£ K (pod length, PL). %F 3% i %1 (number of
pods, NP) A& T #i & (thousand-grain weight, GW) %5 4
Moo o, AR FHOK R & Bl &2t
Koo L AN B S I o U ) 05 i 4T
&

X J5 B X FEALELZ) 1 kg B8, 220 12 51
P ARPREEH S5, £ 105 °C %7 30 min, FF1E 60 C Kt
FEEE, BT EIFE TS & (dry matter, DM).
MAFR&E SRR E TR E. YR
SEITEAAXWT:

TS = T8 /6 X 100%. (1)

0 5 B 2K 11 (crude protein, CP) ! o e 5% £F 4
(neutral detergent fiber, NDF)"*, % 4 %t 1% £F 4 (acid
detergent fiber, ADF) ", #1 I§ i (ether extract, EE) ",

[21]

¥l K 53 (crude ash, CA)" .
14 ZEIFMN

K FH AR 2005 S i@ R B0 6 25 S A RE R AT 2%
E VP et S A R AR 0 8 R EUE, SR E KR
P35, BOE B, Ul B M ORI 2R A 1 e R
If. FEEEUE X\ X HHEARXA:

X1 = (Xab — Xomin ) / Kbmax — Xbmin) 1 2

XZ = (Xbmax_Xab)/(Xbmax_Xbmin)° (3)
b Xy, R a 4K b 48 FR 220, bmax F1 bmin
a3 R s Fe bR TR I KA A ME . H R IE [ 3R AR
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X, R VRS A 4E, BRI VRS AT 4E. Koy =
- EE 5 1 A E 2 ARG R, X R .
15 Zitorih

H Digimizer version 5.4.4 F A% 5 1 B4 % 39 4
KR EAT 3 #r, LU & B2 297 mm ¥ & BG4 R
A7 I &, K 1 3 0.01 mm. f# FH Excel 2016 3 N\ %X
i+ 1E BT A50R JE & K7 M s SPSS 23.0 #E47 2 3 1
I3 AT A S 23 A R 28 43 #r, Duncan V5 2E 4T ¥1E
Z B, PL P <0.05 1922 7 0 3 10 0 7 bs 4

2SR50

21 20 REFHIFHREMBRZEHRZEE T
20 3 B 5 TR 5 A RE 9 AN A 2 MR AR S v
BOK, B2 R E GR2). H, AR mE N
59.86~96.22 cm, “F-#°4 79.20 cm, A5 53 RECN 13.95%:
WO Bk, N 96.22 cm, W1 ks A%, 4 59.86 cm.
-l K AR I Y 63.43~116.92 mm, “F- 34 84.61 mm,
A5 RBN 16.42%; W4 H i i K, N 116.92 cm,
W11 Ml e 56, A 63.43 cm. B HKAS0E N 11.08~
23.57 mm, V¥ N 18.56 cm, A& 7 & H N 20.89%:
W19 & K £ K, N 23.57 mm, W1 B MK JF &
Fi, v 11.08 mm. &% AL 3.62~7.36 mm, -
%19 5.52 mm, 57 RECN 21.66%; W18 & I 5E it
K, N 7.36 mm, W3 &% 5 /N, 24 3.62 mm. /i
AR AN 11.33~17.33 Jv, ‘F¥ N 1313, BR R
BN 12.26%; W1 /b, Wa £ . ZEH LA IR A

1.61~4.04, “F35°5 2.69, 5 5 RN 25.93%; W4 2%
ML R, W3 25 L I (% . BR 32K 7 R AU
/N, H5.08% A, AR MR F R KT 10.00%.
BT A PR 1 38 48 S R E0N 16.62%, 2% W AL B i
R AR A 2 R AR S 3 B K, S 3R A R AR
TR
22 20 B HmIFRMB SRS

20 17 B 5 S Fh S M R R B AR B B 2 R, AR R
BOR (B 1), 5= 5 AR ME 4 7 100.00~ 23 241.67
kg-hm °, “F ¥ 8 B 7 B 13 975.42 kg-hm 5 Hod,
He 44 w0 3 B RN W20, W19 Fil W18, fif 5577 B
7 A 23 241.67. 19 033.33 Fl 19 325.45 kg'hm 3 W3
A%, 297 100.00 kg-hm . F 577 B AL IE 3 044.45~
1278.43kg-hm ~, “F-¥J4 2 087.52 kg-hm ~, HEZ T 3 1
FHREEA W20, W18 T W15, T-H =54 5N 3 044.45.
2778.58 Fll 2 774.32 kg'hm *, W16 FEif= & A%, N
1278.43 kg'hm .
23 20HFHEMRMBERRTER T

20 17 B 9 5P 5 A ORLE A) 78 3% B4 A AE B B 22
5 (R 3. EMEHE Q&= AT 23.00%, ¥IHE
N 25.07%, H W7 & &R, 148 27.39%, W2 & &
%, N 23.38%. NDF 281§ N 26.04%~37.51%, 13
BN 31.83%, W16 & & m, N 37.51%, Wl & &k
fik, N 26.04%. ADF 221§ N 19.33%~29.87%, %I{H
9 23.51%, W16 ft &, W17 S ik . FH g 7 & & A2 08
N 1.31%~3.36%, HI1H N 2.43%, W19 & &, W8 &

*2 HHEMRMBRZERESRSH

Table 2 Variation analysis of agronomic characters of Vicia germplasm resources

PR PHE BONE wAME E N 5 2
Character Average Maximum Minimum Range Standard deviation Coefficient of variation/%
¥k Plant height/cm 79.20 96.22 59.86 36.36 11.05 13.95
%K Blade shaft length/mm 84.61 116.92 63.43 53.49 13.89 16.42
H 4 Compound leaf length/mm 18.56 23.57 11.08 12.49 3.88 20.89
K% Compound leaf width/mm 5.52 7.36 3.62 3.74 1.20 21.66
/INH3 Number of leaflets 13.13 17.33 11.33 6.00 1.61 12.26
ZEH-b Stem leaf ratio 2.69 4.04 1.61 2.43 0.70 25.93
3K Pod length/cm 4.10 4.50 3.80 0.71 0.21 5.08
R Number of pods 8.68 11.90 5.90 6.00 1.56 17.92
T-¥L# Thousand-grain weight/g 15.39 24.03 12.99 11.05 2.38 15.46
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Figure 1 Difference in grass yield of 20 Vicia germplasm resources
MBS FER L W B RDNE P HRRERRE (P<0.05); TIHE.

Material number is the same as in Table 1; different lowercase letters within the same index indicate significant differences at the 0.05 level; this is

applicable for the following tables and figures as well.

RI3 WHHFRIHRAMBERRNEE

Table 3 Nutrient content of 20 Vicia germplasm resources

ab ab
abc i i
cdef
2?‘:‘1 ab abc
LD

o

W2 W3 W4 W5 W6 W7 W8 W9 WI0 WIl W12 W13 W14 W15 W16 W17 W18 W19 W20

%

M HEA SRERVRZ AR PRk etk 21 4 FHL A UiV T
Material ~ Crude protein ~ Neutral detergent fiber ~ Acid detergent fiber Ether extract Crude ash Dry matter
W1 25.70 £ 0.03d 26.04 +0.73j 19.80 + 0.64ij 2.14 £ 0.14ef 9.13 £ 0.02bc 16.28 + 0.25bcd
w2 23.38 +0.09k 34.21 £ 1.25bc 26.37 £ 0.95b 2.06 £ 0.15¢efg 8.81 + 0.10efgh 15.14 £ 0.49def
W3 26.52+0.11c 34.87 = 1.65b 23.27 + 0.32efgh 2.49 + 0.04bcdef 9.87 +0.02a 18.14 £ 0.45a
W4 25.05+0.13f 33.73 £ 1.51bcd 23.93 £ 0.67cdef 1.77 £ 0.24fg 8.66 + 0.11ghi 16.30 + 0.24bcd
W5 24.02 + 0.06ij 30.86 + 0.15ghi 24.43 £0.09cde 1.96 £ 0.44efg 8.53 £ 0.04ijk 16.27 + 0.65bcd
W6 27.00 £ 0.30b 31.60 + 1.31efgh 23.42 + 0.81efgh 2.15 +0.83ef 8.63 + 0.05hij 16.69 + 0.10bc
W7 27.39+0.12a 30.26 + 0.20ghi 20.71 £ 0.251 1.33 £0.05¢ 9.05 +0.07cd 17.48 + 0.26ab
W8 25.56 +0.05de 33.36 £ 0.19bcde 22.75 £ 0.52fgh 1.31+£0.26¢g 8.86 + 0.07defg 15.91 +0.49cd
W9 25.25+0.09ef 30.05 + 1.57hi 23.12 + 0.97efgh 236+ 091cdef  8.37+0.03k 14.00 + 0.36fgh
W10 23.71 £0.11jk 30.21 + 0.02hi 23.72 + 0.44defg 2.73 £0.08abcde  7.90 = 0.011 15.77 £ 0.22cde
Wil 24.64 +0.08g 37.36+0.19a 28.80 +£0.33a 3.07 £ 0.21abc 8.50 + 0.03ijk 13.00 £ 1.57h
w12 25.45+0.19de 32.81 +0.11cdef 23.23 + 0.29efgh 3.00 £ 0.24abcd  9.03 £ 0.06cde 14.10 + 0.82fgh
W13 24.64 £0.31g 29.88 + 0.45hi 19.73 £ 0.63ij 2.71 +0.14abcde  8.83 £ 0.03defgh  16.33 + 0.20bcd
w14 24.08 £ 0.11hi 32.68 + 0.43cdef 22.96 + 0.52fgh 1.75£0.12fg 8.40 £ 0.03jk 13.31 £0.94gh
W15 25.52+£0.18de 32.05 + 0.13defg 22.46 + 0.84gh 2.21 +0.15def 8.72 + 0.05fghi 16.45 + 0.16bcd
W16 24.50+£0.17g 37.51+0.01a 29.87 £ 0.62a 2.64 +0.55abecde  9.29 +0.02b 13.48 £0.39gh
W17 23.61 £ 0.14k 27.50 + 0.03j 19.33 £0.12j 3.14 + 0.06abc 8.31+£0.18k 13.67 = 0.80gh
W18 24.41 +0.19gh 29.43 + 0.47i 22.25+0.82h 3.22+£0.07ab 8.54 £ 0.14ijk 14.60 + 0.02¢fg
W19 24.60 £ 0.05g 31.36 = 0.53fgh 25.01 £0.58¢cd 336=+0.14a 8.51 +£0.33ijk 14.29 + 0.35fgh
W20 26.42 +0.25¢ 30.77 = 0.52ghi 25.07 £0.09¢ 3.18 £ 0.05ab 891+ 0.09cdef  13.18+0.28h
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Ko MK & RANE N 7.90%~9.87%, HIME N 8.74%,
W3 i fm, WIOER K. T & &4 T 13.00%~
18.14%, FIME N 15.22%, HE4 T 3 £218 W3, W7 Al
W6, 73 5 5 18.14%. 17.48% Fll 16.69%, W11 B 1%,
N 13.00%.
24 20 NI FHRMBRZHARE XS
20 1 Y 5 B SR R IR 25 AR IR B AR O 1
Iy MTEE SRR B, B PR TR A LR A [F) AR BE A O 1
EH. Hp, ka5, Sk, FHE~ER
BEIEMKKR (P<0.05), 58 M %5 fff & & 82
Wi 2 BRI SR 58 R (P <0.01), 5ZEMEE £ W 52
MRRR, STYREEZEEZNHLKR; i
KEEHK E5E. N E 2R R RO R
S S S g R BT R B AR R 35 IR A
KKAR, GHERNBELDFZEHALLR, BN S
RN R R EIEHCKR, 5 TR & E
BEREAMKKR; 2 S TR E EWNEE EM
KRKFR, R, TER-EMNEKEEZE fMHE
KRR, HEE S5 TY RS EEREZEAHEKK
Ry KRG TRE 2D E KR,

25 BMRKEFRRESH

T f# 20 0y BT B G R S M ORE B SR & Ok &R, R
17 NMEARFBFR AT RGBT 45 REK W, FERK
FQHE B84 10 BKE 20 4 B Wi & Fh 5 A kR 20 8 4 K
FKHE(E 2), 31 2RI oA A RL, o fE A R
45.00%, £ R FE KK (42.05 mm). Tk & K (16.06
). MR K (85.88 em). Ml % K (88.03 mm). 1
PEWE W 48 4E . TR ME TR A 4E UM K oy & EAR
(30.66%- 22.42% F1 8.51%); = 2 AL & 3 Iy Fh i
R, 5 R AR 15.00%, AN T8k B £
(9.41 ki) T & &1 E (14.72%) B85 (6.23
mm); 5 3 KRB S T 0 A AR, & B R
35.00%, HF SN/ R R 22 (14.24 1), W PR il
K (87.67 mm). ZE LU 5y (2.95), 6 () 7 E ik
16 (9 155.95 F1 1 490.49 kg'hm ), F 4 JR & & &
(16.38%), 91V Pe ik 47 4 e = (32.12%), (H & 58
/1N (4.88 em), FERLE A D (7.79 Ki); 2B 4 KB
L AR AR, HLEE (T R R, EH K
(23.27 mm) A1 & H %% (6.80 mm) 18 % K, 2= M H &%
I (1.69), 1H ¥k = (71.75 cm). M- %1 (72.56 mm) F1 3%

x4 0BFREMEMBRZERBXM

Table 4 Correlation of agronomic characters of 20 Vicia germplasm resources

4% Index PH BSL CLL  CLW NL SIY FY DY PL NP GW DM

PH 1

BSL 027 1

CLL 033" 0577 1

CLW 038" 035 0617 1

NL 0.13 063" 023 —0.03 1

SIY -038" 016 -0.06 001 020 1

FY 033" -006 035 028 -016 -029 1

DY 029" -0.01 036" 022 -0.12 -029° 096 1

PL -0.05 006 018 015 -024 -033 025 026" 1

NP -0.02 006 029 032" -0.16 —0.14 0.16 014  0.12 1

GW -0.03 007 —0.08  —0.05 011 0357 022 020 -034" -0l 1

DM -0.30" 012 -0.11 -032" 016 005 —047  -023 -003  -023 014 1
PH, #kfi; BSL, Mfiic: CLL, EMK; CLW, &M NL, Ad S/Y, ZEWH PL, 3K NP, &38#: GW, THH; FY, fF

EHPR; DY, FHE™RE; DM, Y *H0RI2R7E0.05M0.0 /K F R TIf.
PH, plant height; BSL, blade shaft length; CLL, compound leaf length; CLW, compound leaf width; NL, number of leaflets; S/Y, stem to leaf ratio; PL,
pod length; NP, number of pods; GW, thousand grain weight; FY, fresh yield; DY, hay yield; DM, dry matter; * and ** indicate significant correlation at

0.05 and 0.01 levels, respectively; this is applicable for the following figures and tables as well.
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Figure 2 Systematic cluster analysis of 17 traits of 20 Vicia germplasm resources

KAH (3.89 mm) H /).
2.6 20 EHmIMRBZFEESTEN

RNERE VR 20 13 B B SRS AR 25 A T RE,
PR SR8 ek ik, X &R AT SR AR, SRE
K, DR LA MR AR . 45 R T W20, W7, WS,
W13, W11 W 5618 5 =1, 79 i 4 0.532 44 0.510 1.
0.494 7. 0.493 8. 0.493 2, IX L& J5i ¥ Y5 £ & R I
R, A LAAE N o A a1 A k) gk — 2B i 5 R A,
W10, W15, W3, W17, W16 2 & B (£ 5).
3 e
30 HHEBEMRBFENRZEKZHM

RGNS B ALY BT SMEAR I, st 2+
PE BT O T2 B T & BAEM M R B IE ot R 5
PEAN Y, e P WL T 29 4 TE T A 2 R T
1) 12 MR PR, G5 SRR BT, & P o |) R 1Y 22 7
B, TE B A W F8 br b /N B 3] AR S R
BOROR, BTN T8 o AR Mo B IR AT M ik
AL T SHKE . ARG REKN, EKN LR
FEE/N N 5.08%, Ut B PR AE 2 0 k) 2 7
BN, PR A R E . X 5 R B X 75 K
JE UL ST i A B R AR 2 R BRI AT A R AL . FL AR
RIS R B KT 10%, 3 W IX 26 PR A8 5 ]
ZRBK, i ZENEE, Hh, 2R R

B, N 25.93%, T 28 I LA H e R L E SR
Jo e i O R, R, 78 Rl R R 2 5 3RS
SR EL NI RO IR o B R R A R 11 R
B, AR R KRR R R EECR,
3N 21.66% F 20.89%, 1t B A4 K} 8] 35t 4% 48 7 =
B, AN O R PR AL R oR A M L. X 5 HE
) b 532 4 7 4 0 5 R T VR VR AT R TR 2 RE A
M e el AL SERE S P 7o B UM G, A
W 50 R B 7 RN 17.92%, B A0 EE,
R G E DARR T 72 SN E & B bR B B O R 2
FIRERE N i o 3% 5 7 T bk ) b 35 5 i R
EIR VR ) 45 SR AL
32 HHmEBEMRZFIREEXRMESH

FH G 23 BT A2 FE 0 AN B2 A B & A PR 1 A
B0 R AT T, AT RN R 2 R R A R
VIFERE . FRDT UL 12 0 & 8 B H IR B
PN 14 A FER MR, g5 R EFWH, LHEHE M
T8 P 5 AR AL R B /N EORD TR R 35 B
R B R R R AL R ER TR 52 5k
s B KRB IEMHEK LR (P<0.05), 5fE™
HEWEEEHKEKLR (P<0.01), 5EMHELRH
T IR R (P <0.05), 5 /N ORI 7 8 G 10 3 A
KMo X5 EHRMF L RARE, JFEE AT REZ fE
FEEHS R0 O AR F 8. 5 Fehk D B 58 R B

http://cykx.1zu.edu.cn



39 %

g
¥

7

L4

2410

“Yse 9pNId ‘YD) 0BNXD 10YI0 ‘HH 19qIY JudIalep pIoe YV 1oqy Juagionep [ennau N ‘urejord opnio ‘(gD

CHE VO BT (HY CH ARG AAY CH R AN CEEER 4D

0T 0TEF0 61850 000K'0 000S0 L69F0 FOISO EEEE0 TIRED TTLSO EEEE0 S98K'0 TILED SILFO SISSO 00000 TEPSO YLSKO SO06E0  9IM
61 ISEF0 61850 O0SLK'0 T6YED TE9E0 9L0S0 68850 9SSS0 LSOSO 000S0 SHSHO 66140 T99E0D 9SS0 00000 66850 1IEK0 SIPED  LIM
81 TOWPO LT6E0 O0SLK'O 0SLED 98THO 90SH0 000S0 SISFO TSISO €80S0 16950 vPTHO 16040 6LE90 EEEE0 PI9E0 E8PE0 HILEOD €M
LI TSHPO 61850 000K'0 0000 LOPSO FOLEO 6SEH0 99590 9PISO 80TS0 IHLH0 6SEF0 6SHFO 8YIE0 00000 PSESO 969€0 6SIFO  SIM
91 6ISF0  00TS0 0ST90 00TE0 0080 TEPSO 00000 098€0 601S0 00090 HISHO OEPF0 069€0 TS6SO 00000 0F0SO 9P8SO E£8¥9°0 OIM
SI b09K0  61SS0 €E€9°0 SLLEOD LIFEO L99K0 9LPFO 860S0 EEISO LIISO 1680 TT6HO 1€650 61850 00000 v9LF0 8¥0SO €6TH0 SIM
PI 06950 00090 00SK'0 STISO 8€ZS0 SYEYO O0SLED 88660 180S0 SHOSO SEIF0 €06V'0 9LPSO LSTSO EEEE0 S8YED L8PPO 0SSSO  bM
€1 669F0 6I¥F0 00050 0000 00090 8LLF'O TTIFO F6IF0 TSISO 90IS0 SEEE0 LISKO LSPHO 68550 000S0 OLPSO 9L6S0 €E9S0  8M
TU 00LF0  LEPFO L99T0 00890 L6ESO LOPYO EEESO LOIFO £S0SO ITISO OISE0 1090 9¥9r0 985S0 EEEE0 €850 09pH0 LVTSO  IM
Il P00 1TES0 00140 00050 €8SE0 TOYED 6880 9L6S0 THOSO SO00S0 S98K0 6IEH0 PIEH0 66550 SEEE0 11€9°0 85090 PILED  9M
01 €ILF0 696v0 €EEH0 L99Y0 00STO 8T6HO CTOLY'0 S6SS0 8SEZSO EYISO 000v'0 LOSH'O 98I0 L6ESO biby'0 TEISO 1bbb0 09SO  pIM
6 tPLFO  008E0 O0SLED 00SS0 ZILKO FL8Y0 008K'0 TI6HO E40SO 11050 O0I8€0 TSISO S8ESO E8VE0 L9990 €850 SO9F0 H9TH0 A
8 16LF0  SE9Y0 00SK'0 0010 E8SKO TI96H0 EEEE0 9LOFO 9¥TSO 09050 P8IE0 €PLFO 99LKO 09790 L9990 8PS0 ILEFO LO9YO  6M
L €S850 LIISO 00050 SPSH0 TSSO 8S0S0 OI8E0 68LS0 061S0 00ZS0 OILF0 98950 6S90 FSLEO LOIF0 TS8K0 SSES0 9S50S0  TIM
9 SI6F0  S6IF0 0STED 6THS0 8900 90LKO 8S6K0 98950 LPOSO 1S0SO Piby0 8L6Y0 0S6F0 8ETSO L9990 LI6SO 9P6E0 0TOFO  61M
S TE6P0  0LESO 0000 €850 IHLEO FO0SO TOLK'O L9990 1T0SO SISO thbF0 6L0SO 99LF0 EEEE0 L9990 9P9S0 188E0 6LPED  TIM
b 8E6K0  PL6SO 00090 LOISO 0000 b¥bEO 98THO LO6Y0 860S0 bT6HO STPY0 10FK0 SEHFO CTIESO EEEE0 ISSED 0PSKO 06090  €IM
€ LY6YO 86LK0 L99F0 008E0 88990 LPISO 8PS0 EEEE0 OVIO0 TEISO 9T0S0 SISO 6LLYO bHYFO bPEFO 0650 88050 TIS90  SM
T 101S0  SS8Y0 0SLSO 1140 L98L0 8TISO THSED €€8S0 <T80SO €09S0 86SH'0 T8LFO ESLEO €09S0 LOIF0 $0T90 ESEFO 06hH0 LM
I bTES0 LEESO 0STO0 000L0 91850 60SK0 YOLED 96TS0 9SS0 01850 98TH0 8LYFO 0ESHO HEPSO 11190 68690 SIP90 H6SE0  OTM
MMM Dmmwmw,« MD AN 1d Hd WA VD dd  d4dav 4N 4D 0 A A4 AS  IN MDD T 18d EMMME

$92.an0s3.1 wise[duridg »1o1,( ()7 JO Xapul yoed Jo sanfea uonduny diysIoquidy S d[qe],

B I BR B 2 BE 5 fok ok M ek

T

0T s %

http://cykx.1zu.edu.cn



11 FLak

S+ 20 47 B B0 G R0 BT A PR BT A 5 2411

T W () P RO R R S AR SR R
BB ERBEMER GREEEFEMRKR.
ARG H A RAU, AR, R E 5K,
EMKEREEEMLSKLR (P<00) 581 TR
B IEM SRR (P <0.05), 5250 L 20 1 3 61 A
KRR (P<0.01); Fhi5EHKME 52 R E
IEAHIR R R (P <0.05). [FII R, SR 5k
AT K6 3 BT S o o A L R R R I OGP AE
LA 7= & N B Rh B BRI R VR R B AR R T
J 5 KRB E N SR A R T
33 HHmEEMRZERLESHTETEMN

AR TS R G Rk, ERKICEE SN 10 4%
20 473 7 5 B SRR R 2> 4 AR, (HERBE R
LB R PE A — B, X ATRE R i T i g K
Pt R, AR TR ERENEELRS
2, (7] I A 150 B 3 R IR SR AN R R T R U e AR
2 REPE RO ME— R 2, X 5 50 ok 2 gk Bk x
e Z7 Fh T O R A A PR I AR 226 1 B B AT 4
R,

FEVEOY H— 1RV I 4 FH A ) B — 48 hr i T
I oV HER VPN L 55, SRR R 0o b o] A U

£ @k References:

Rz, BENE LR 5 B 2 3, X BRI VR
T Az 2. AR, Rt 97w
FAORE G 3 L P 22 SR R R BOE B e 1 5 4 B S R
Ji, O BSOS T R AR B TR T S
%o AWEIUR SRR R BOEE o 5 AR Z R
BNCE IR R AE A R 17 AR AR AT SR R H)
B, 03 Y 5 0 1R 44 5E B R B SR, A R B

ITE R A FHBEE T MR AL
4 25

20 I P B G R AR R 2R Z M E, AR
SR B R ) 2R R ST R MR R K
S, FHEEEEFIEHARXRKR (P<0.05), 5
52 R B P A R IE A R OE &R (P < 0.01).
R Mk 20 03 B 0 R0 IR o 4 2K, IR
P55 BRFAE, o AR AN [R) A & A A P R SR AT R
FIH . 228 TR, W20, W7, W5, W13 fl W11
CEA TR IRAT, FIAE VA T D7 0Bl i B IR AR AR P
IGAIE

Bf: Rt T EBRET AL WA R TR ERE
89 E AR TR

(1] RE, Fubk:, 250, BRdg, et (LB ui S ARy et LR A, BL 5 &4k, 2011(4): 5-6.
SONG M, YU H Z, LOU Y J, CHEN T, XU A K. Biological characteristics and use of Vicia amoena. Journal of Grassland and

Forage Science, 2011(4): 5-6.

[2] bRy, 2220, BEEBH, AT, B o 2 R A Ak 2 i o3 e FL 2 s it e g e A AR 220 4, 2015, 31(31): 74-80.

[3]

[4]

[5]

(6]

[7]

XU XY, LI A P, KANG Z M, ZHENG K B. Research progress of chemical constituents and pharmacological activities of Vicia
genus. Chinese Agricultural Science Bulletin, 2015, 31(31): 74-80.

PR, AN, TRATR, W, AR, N AR BRI SRR, 2015, 32(8): 1296-1302.

LUB L, BAO X G, ZHANG J D, YANG X Q, CAO W D. Evaluation of Vicia sativa germplasm resources in Gausu. Pratacultural
Science, 2015, 32(8): 1296-1302.

P AR, EER, SO, ZEN, 5k LE, 2l FEE B S E3 57 T SRHEEO. kiR, 2021, 30(4): 111-120.
NAN Z B, WANG Y R, NIE B, LI C J, ZHANG W G, XIA C. Breeding of Lanjian No. 3 common vetch and evaluation of its
characteristics. Acta Prataculturae Sinica, 2021, 30(4): 111-120.

MRidRL. A 2 R, /NEEE. B 4™, 1999(4): 33.

CHEN Q S. Versatile of Sauerkraut. Chinese Native Produce, 1999(4): 33.

ENFL, SRER, AR, FAEAL, AR BECEHEA RS TS AL B BRIEmRL AT R, FOlEFE, 2019,
36(8): 2069-2077.

GAO X L, ZHANG Z X, HUANG Y F, NIU X L, NAN Z B. Improved production and quality of Vicia sativa in response to
nitrogen, phosphorus and potassium fertilizers. Pratacultural Science, 2019, 36(8): 2069-2077.

XUPRAE, TRIE, FARME, GERIL, MIERR. RE/ETEUITIRG FARXT 40 26 8 IR PO AL A AR 3 AU S . bRy,

http://cykx.1zu.edu.cn


https://doi.org/10.11924/j.issn.1000-6850.casb15050050
https://doi.org/10.11924/j.issn.1000-6850.casb15050050

2412

ook B #3946

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

2020, 37(3): 559-565.

LIU F Y, ZHANG C, WANG C M, HOU F J, NAN Z B. Effects of different barely/common vetch diets on nutrient digestibility and
greenhouse gas emission of sheep. Pratacultural Science, 2020, 37(3): 559-565.

SRR, MK, TRE, RV, BUEe, HOCH. H i AR A2 5 /N R 5 HFE T E RO, B RE, 2021, 38(9):
1771-1781.

SHIZ Q,PEIY B, XU Q, LIU H C, TIAN X H, DU W H. Studies on the mixed effect of triticale variety Gannong No. 2 and vetch
in alpine pastures of Gannan. Pratacultural Science, 2021, 38(9): 1771-1781.

BXIZEBH, XUSCHR, 2R, PRIl S50, i, T, & B2 SOARDUSTAIE ot MR VT A S B8 B bR i ik, 2
Mb2E3, 2019, 28(11): 133-146.

MIN XY, LIUW X, WANG Y R, LIN X S, QI X, ZHANG Z S, NIE B. Test guidelines for distinctness, uniformity, and stability of
new varieties of Vicia sativa: Testing characteristics and assessment of reference varieties. Acta Prataculturae Sinica, 2019, 28(11):
133-146.

T, AP, B, BRE, £, DI, JIPGI0 e 5 X B2 R 0 IR I 5 RS2 SR e B L. DY) E A R,
2019, 46(9): 31-32.

MA L, LI S D, WANG T, CHEN Y, WANG H, MA T. Comparative experiment on the grass yield of rye and Vicia sativa mixed
sowing and rye monoculture in the alpine region of Northwest Sichuan. Sichuan Animal & Veterinary Sciences, 2019, 46(9): 31-32.

ZRHE, X B, TKAAGHE, SRR, X SORE. AN [RVEAR HA7) s 46 22 01 7 5 9 S VR AR B MR ) A ICRFE PR B2 R B3 22 412, 2020, 28(6):
1768-1774.

QINY, LIU Y, ZHANG Y C, LAING G L, LIU W H. Effects of mixed ratios on plant growth characteristics in mixed grassland of
the oat and vetch pea. Acta Agrestia Sinica, 2020, 28(6): 1768-1774.

BRI, RN, R T, S K R A A A KT e R, o [ R AR, 2021, 37(25): 11-16.

HAN Z Y, ZHAO C, HU F L. Yield response of common vetch and maize to intercropping and N-fertilizer rate. Chinese
Agricultural Science Bulletin, 2021, 37(25): 11-16.

IR, AR, EHEM, T8, GEL, EEMR. S PR + 878 0 SR A TR 48 3 75 2 W A AT AR I 5. Bb R,
2020, 37(4): 777-783.

GUO P, ZHANG C, WANG C M, YU Z, HOU F J, NAN Z B. Effect of the mixture of sorghum-sudangrass hybrids and Vicia
sativa on digestibility and gases metabolism in lambs. Pratacultural Science, 2020, 37(4): 777-783.

MRy, o S, iy, 2R1E0S, TS, SRR, FIE, SR B AR 4700 858 B A CGR)E S W AR ZR AL I RE 0 TR
bR, 2022, 31(2): 39-51.

CHEN Z Y, CHANG SN, HAN M, LI Z P, YAN Q B, ZHANG J D, ZHOU G P, SUN X F, CAO W D. Capability evaluation of 47
common vetch cultivars (lines) as autumn green manure in Qinghai province, Northwest China. Acta Prataculturae Sinica, 2022,
31(2): 39-51.

A, 0 MY, 2R 53240 Bl A BRI R A L . BN, 2015, 32(6): 935-941.

DONG D K, DONG R, LIU Z P, WANG Y R. Diversity of compound leaf phenotypic characteristics of 532 Vicia sativa
germplasms. Pratacultural Science, 2015, 32(6): 935-941.

R, XIS, X R, &M, Mk, 0, TRE. BEG R 14N ORI T RS SRS 2R K R, R E R
4R, 2021, 43(7): 28-36, 53.

CHANG Y F,LIUB W, LIUW L, JINM Y, GAO Q, LIU F, WANG X G. Study on morphological diversity and classification and
identification methods of different species of Vicia seedling. Chinese Journal of Grassland, 2021, 43(7): 28-36, 53.

e N RIEAN AR AR . GB/T 6432-2018. Tkt Aol a2 1 AN L ERE Sk, bt mp IRt it 2018,

Ministry of Agriculture and Rural Affairs of the People’s Republic of China. GB/T 6432-2018. Determination of Crude Protein in
Feeds-Kjeldahl Method. Beijing: Standards Press of China, 2018.

e N RIEAN E AR AT 8. GB/T 20806-2006 Tt b o IR AP 4E RO I AE . AL 5T A B ARTE Rk, 2006.

Ministry of Agriculture and Rural Affairs of the People’s Republic of China. GB/T 20806-2006 Determination of Neutral Detergent
Fiber in Feedstuffs. Beijing: Standards Press of China, 2006.

AR N EGHAN B AR ME AR 8. NY/T 1459-2007 st s B BRI 2T 4E HOSE . Abmt: o AR H ik, 2007.

http://cykx.1zu.edu.cn


https://doi.org/10.11686/cyxb2019303
https://doi.org/10.11686/cyxb2019303
https://doi.org/10.11686/cyxb2019303
https://doi.org/10.11924/j.issn.1000-6850.casb2020-0708
https://doi.org/10.11924/j.issn.1000-6850.casb2020-0708
https://doi.org/10.11924/j.issn.1000-6850.casb2020-0708
https://doi.org/10.11829/j.issn.1001-0629.2019-0196
https://doi.org/10.11829/j.issn.1001-0629.2019-0196
https://doi.org/10.11686/cyxb2021278
https://doi.org/10.11686/cyxb2021278

551134 FLA 5 20 6 B B SRR AR SRR 7 R A 5 2413

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Ministry of Agriculture and Rural Affairs of the People’s Republic of China. NY/T 1459-2007 Determination of Acid Detergent
Fiber in Feedstuff (ADF). Beijing: China Agricultural Press, 2007.

e N B FEATE A ARS8, GB/T 6433-2006 Galsh sk IR iy oyl 5. ALt o B AR vAE HA R, 2006.

Ministry of Agriculture and Rural Affairs of the People’s Republic of China. GB/T 6433-2006 Determination of Crude Fat in Feeds.
Beijing: Standards Press of China, 2006.

e N R E ARV A AT . GB/T 6438-2007 Bk HofL A 73 B E . b5t o FE bR L Rt 2006.

Ministry of Agriculture and Rural Affairs of the People’s Republic of China. GB/T 6438-2007 Animal Feeding Stuffs-
Determination of Crude Ash. Beijing: Standards Press of China, 2006.

X B2, BRI, I ER, T 3638, MREFH. 8l B R ER 2R Z R R 528 500, FaiE243), 2021, 42(2): 349-355.

LIU M Q, CHEN L J, ZHOU W, DING M M, CHEN X Y. Study and comprehensive evaluation on the diversity of agronomic
characters of Canavalia ensiformis. Chinese Journal of Tropical Crops, 2021, 42(2): 349-355.

A0, MELE, MR, 3T A TR ZHIR Z R S M S4Bk 3@, 2021, 27(11): 96-100.

LI T, GAO Z J, YANG W Y. Diversity and correlation analysis of 37 millet agronomic traits. Anhui Agricultural Science Bulletin,
2021, 27(11): 96-100.

YL, AL EER, T B, ROt T, Bl L, EEhke. i TURES S A USSR ;T AR 70 B AR 2 FEPERT 5T, #2244k, 2021,
35(12): 2746-2755.

HUANG KM, ZOU Y J,SHI Y Q, YING Y N, YAN Z B, BAO J S. Analyses of genetic diversity by SSR molecular markers and
agronomic traits diversity in squash and pumpkin. Journal of Nuclear Agricultural Sciences, 2021, 35(12): 2746-2755.

MM, 28, J8 R, SRR, SR 2000 010 22 R b AR ZIVER 8% 2 A0, F0lL A2, 2020, 37(9): 1770-1778.

HAO Y H, LI Y, TANG F, ZHANG S Z, ZHANG B. Genetic diversity of agronomic characteristics of 29 Bromus inermis
germplasms. Pratacultural Science, 2020, 37(9): 1770-1778.

TOERR, X5, FPRAL, BikEde, B, RE%. 75 K SEELE M AN B ZVRIRI T e 5 5. Ab75 T, 2020(7): 10-
19.

HUANG WK, LIU Y, FU Q W, ZHONG X T, LUO F, WU Q X. Principal component and cluster analysis for agronomic traits of
seventy-five cowpea varieties. Northern Horticulture, 2020(7): 10-19.

R AFEB I A IR ST R VEVEO. IR A S R ORI 2 A 85, 2021.

WANG J. Evaluation of production performance and salt tolerance of Vicia villosa Roth. germplasm. Master Thesis. Hohhot: Inner
Mongolia Agricultural University, 2021.

FrUKE, XIS, TR 55, e SRR, BRERE. MR SR A e VIR K R 1% 2 R, 2274k, 2008(4): 594-599.

QI B J, LIU J H, ZHANG Z Y, GAO J L, CHEN R Y. Genetic diversity of biological characters in oat germplasm. Journal of
Triticeae Crops, 2008(4): 594-599.

RIBR. ML ORISR K LA 2 AR ERIEAT. JEat: s RO RR A B b2 018 5, 2008.

ZHANG E L. Development of core collection and assessment of genetic diversity of oats (4Avena spp.). Master Thesis. Beijing:
Chinese Academy of Agricultural Sciences, 2008.

BB, TR, A, WS, WIERS, RIEEE, 2RI, AT 56T 3R o B2 13N E A B R dh BRI SR VR, o R 208
i, 2022, 38(2): 7-11.

HANYH, YUM,SHIY Z, YANGHT,HU Y L, LIUR Z, LI P, ZHU Z Z. Comprehensive evaluation of the quality of 13 peanut
varieties by membership function method. Chinese Agricultural Science Bulletin, 2022, 38(2): 7-11.

FEER, PR, XWX, BV, FRE, TEGED, T, S G, BT LAYE IR ST IR 38 2 R AT R SR AR

I A% BRI, 2019, 20(4): 932-948.

CUI C, SUN J R, ZHAO Y F, GAO H H, CHENG C, WANG R L, WANG L Y, ZHOU Q Y. Genetic diversity analysis and
comprehensive evaluation of several nutritional quality traits in pea sprouts. Journal of Plant Genetic Resources, 2019, 20(4): 932-
948.

(FTHESHH EF)

http://cykx.1zu.edu.cn


https://doi.org/10.11829/j.issn.1001-0629.2019-0556
https://doi.org/10.11829/j.issn.1001-0629.2019-0556
https://doi.org/10.13430/j.cnki.jpgr.20181024002
https://doi.org/10.13430/j.cnki.jpgr.20181024002

	1 材料与方法
	1.1 试验材料
	1.2 试验设计与性状测定
	1.3 品质分析
	1.4 综合评价
	1.5 统计分析

	2 结果与分析
	2.1 20份野豌豆种质材料农艺性状多样性分析
	2.2 20份野豌豆种质材料产量比较分析
	2.3 20份野豌豆种质材料营养成分差异分析
	2.4 20份野豌豆种质材料农艺性状相关性分析
	2.5 各性状指标聚类分析
	2.6 20份野豌豆种质资源综合评价

	3 讨论
	3.1 野豌豆属种质资源的农艺性状多样性
	3.2 野豌豆属种质资源相关性分析
	3.3 野豌豆属种质资源聚类分析及评价

	4 结论
	参考文献

