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Collection and Phenotypic Identification of Germplasm Resources

in Vicia sativa L.
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Abstract: Common vetch (Vicia sativa L.) is an annual or biennial legume with high protein content, well-adapted to cold
climates, drought conditions, and poor soil fertility. It is extensively utilized as a green manure and livestock feed, playing a crucial
role in crop rotation systems. However, systematic investigation and collection as well as identification and evaluation of germplasm

resources in common vetch have been lacking in China until now. In order to further explore its utilization potential and select
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high-yielding and superior germplasm varieties, this study collected 212 germplasm resources of common vetch from the regions of
Guizhou, Qinghai, Sichuan and Yunnan. Field trials were conducted and phenotypic data was investigated for diversity analysis and
identification. The results revealed a rich genetic diversity in the 16 agronomic traits of the germplasm resources, with seed number
per plant (SNPP) exhibiting the highest coefficient of variation at 70%. Correlation analysis indicated predominantly positive
associations among most of the characters. Statistical analysis was performed to comparing trait differences between common vetch
from different regions, which demonstrated no significant distinction between Guizhou and Sichuan areas, while notable variations
were observed between Qinghai and Yunnan germplasm and other regions across multiple traits. Principal component analysis (PCA)
condensed the 16 agronomic traits into five principal components, which accounted for a cumulative contribution rate of 81.1%. The
first principal component primarily encompassed yield-related traits such as grain weight per plant, grain number per plant, dry pod
length, and pod number per plant; whereas the second principal component mainly represented grain size attributes including
hundred-grain weight, grain length, and grain width. Three-dimensional cluster analysis based on PCA exhibited distinct phenotypic
differentiation among germplasm from different regions. Germplasm from Yunnan and Qinghai formed separate clusters while those
from Guizhou and Sichuan grouped together, indicating morphological trait similarities within Sichuan and Guizhou resources. Further
phenotypic identification and evaluation led to the screening of two germplasms of Vicia sativa characterized by more pods and seeds,
with the number of pods per plant (PPP) exceeding 100, and the number of seeds per plant (SNPP) surpassing 800. Additionally, two
large-seed germplasms were identified, with one of them possessing the advantageous traits of early maturity. These findings provide
valuable resources and theoretical support for the conservation, utilization, and breeding enhancement of common vetch germplasm
resources.
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Table 1 Description of 16 morphological characters of the Vicia sativa

Feis PR AR PEARIEL S S B AR G B
Serial number Character name Character abbreviation Unit/character coding
1 UHAEH] FT 39

2 R MT Hin




4 SR BN

5 NI LN

6 NS LL cm
7 NG LW cm
8 FIEK DPL cm
9 RN DPW cm
10 E R4 SPP

11 R I HL PPP

12 R EL SNPP

13 LR E SWPP g
14 T h HSW g
15 fiTRS SL mm
16 HLTE SW mm

FT: Flowering Time; MT: Maturity Time; PH: Plant Height; BN: Number of Branches; LN: Number of Leaflets; LL: Leaflet Length; LW: Leaflet Width; DPL:
Dry Pod Length; DPW: Dry Pod Width; SPP: Seeds per Pod; PPP: Pods per Plant; SNPP: Seeds per Plant; SWPP: Seed Weight per Plant; HSW: Hundred Seed

Weight; SL: Seed Length; SW: Seed Width.;The same as below
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Table 2 Collection information of Vicia sativa

B KA AT PSR ER: et P35 4 (m) R IR/ ME (m) TR R A (m)
Province Location Number Habit type Mean altitude Minimum altitude Maximum altitude
B 27 5 B BRI T 1277.0 1233.9 1320.4
Guizhou SNtk 4 FEpIN /NI 1292.9 1228.3 1368.0
PR 14 LSS SN % 1157.1 752.4 1428.9

B REEM 5 it Sukw: s 620.4 529.1 750.6




(=N0is KA 5 KB B S 4 (m) HER /M (m) TR IR KA (m)
Province Location Number Habit type Mean altitude Minimum altitude Maximum altitude
Rl 9 L B % 987.5 802.0 1083.0
- 3'Qi] 5 FoKHIA Ffh 901.4 868.8 964.7
Hifg AR 10 NI E 2459.4 1967.8 2767.2
Qinghai HEE M 17 M. i 2940.1 2604.3 3256.0
I 3 Mk 3033.8 3033.8 3033.8
[l 23 FiL. Bith 2453.3 2210.0 2881.7
= fRili 3 EHEHIL HE 1568.5 1500.8 1604.0
Yunnan R i 6 Mk, Hedsii 1918.1 1752.3 1996.7
PNl 10 M. 1989.4 1920.4 2052.8
BT 19 Ml WY 1866.5 1624.9 2112.1
i il 7 Mk 1920.1 1809.5 2099.8
ARTPN 6 FHE, SR 1487.8 1050.9 1848.9
S 5 252 1161.0 1061.0 1440.3
FiE 7 Ml WY 17343 1526.3 2337.0
i (TEPHY 1 Fi2 3220.0 3220.0 3220.0
Sichuan By 17 Wi, fEi 579.7 346.0 806.0
FHB T 5 M. g 467.9 454.5 477.0
BT 19 M, £, i 970.4 352.0 1140.0
&7 FH Tl 6 M. £ 354.5 340.0 361.0
r AT 4 FeH . A 371.8 369.0 375.0
BERH T 2 MR 405.5 391.0 420.0
471t Total - 212 - 1442.3 340.0 3256.0




a:Uncultivated stony land in Zunyi, Guizhou (altitude 895 m); b: Pea field in Qujing, Yunnan (altitude 1810 m); c:Under the forest in Jianyang, Sichuan (altitude

361 m); d:Hillside in Haidong, Qinghai (altitude 2764 m)
B 1 TR X KT 5 2 R th A iR AR
Fig. 1 Habitat types of Vicia sativa collection in different areas
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Table 3 Diversity analysis of 16 quantitative traits

RN RKRME F/ME W% T HLEbR 2 5 REU(%)
Traits Max. Min. Range Average+SD crv
U4 FT 81.00 23.00 58.00 52.88+9.2 17
FREHH MT 107.00 64.00 43.00 93.12£11.03 12

e PH 72.00 14.00 58.00 35.78+10.89 30



S BN 26.40 3.50 22.90 10.4+4.38 42

/N LN 11.60 4.60 7.00 8.11+£1.01 12
/MK LL 4.07 1.40 2.67 2.16+0.46 21
NI TE LW 0.95 0.36 0.59 0.65+0.13 20
T¥K DPL 5.54 2.92 2.62 4.05+0.43 11
F-3% % DPW 0.78 0.40 0.38 0.5+0.05 10
HLIERIEL SPP 11.00 5.00 6.00 7.51£1.08 14
ik 4L PPP 132.67 2.00 130.67 35.45+22.04 62
FRIE SNPP 893.33 9.00 884.33 227.91+158.41 70
FLPkRLE SWPP 13.46 0.16 13.30 3.97+2.69 68
T RLE HSW 6.47 0.73 5.74 1.7+0.58 34
i SL 5.15 2.02 3.14 2.72+0.35 13
RLTE SW 4.20 1.76 2.44 2.42+0.29 12
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GZ: BiMMl; QH: Fiff; SC: PUJII; YN: =Fi; FT: JA7EH]; MT: Al PH: #kid: BN: 0BG LN: ANMEG LL: MK LW: A5
DPL: T3%{; DPW: T3%%; SPP: HISKK:; PPP: HIRIEKL:; SNPP: SpRKi%; SWPP: SAMGKI=; HSW: ERIH; SL: Rii; SW: hi%i.
GZ: Guizhou; QH: Qinghai; SC: Sichuan; YN: Yunnan; FT: Flowering Time; MT: Maturity Time; PH: Plant Height; BN: Number of Branches; LN: Number of

Leaflets; LL: Leaflet Length; LW: Leaflet Width; DPL: Dry Pod Length; DPW: Dry Pod Width; SPP: Seeds per Pod; PPP: Pods per Plant; SNPP: Seeds per Plant;

SWPP: Seed Weight per Plant; HSW: Hundred Seed Weight; SL: Seed Length; SW: Seed Width.
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Fig. 2 Comparisons for 16 agronomic traits difference of Vicia sativa in different areas.
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Fig. 3 Correlation analysis of 16 agronomic traits
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Table 4 Component matrix of 16 agronomic traits

LGN FHi4r  (Components)

Trait 1 2 3 4 5




R FHi4r  (Components)

Trait 1 2 3 4 5
UETEW FT 0.237 -0.281 0.731 0.398 -0.207
JREM MT 0.449 -0.375 0.463 0.517 -0.14
PR PH 0.568 -0.257 0.091 -0.426 -0.164
S BN 0.592 -0.573 -0.051 -0.341 -0.111
/NHE LN 0.614 0.219 0.241 -0.191 0.243
/N LL 0.486 -0.174 0.404 -0.383 0.33
NI TE LW 0.138 0.186 -0.683 0.307 0.078
F3%K DPL 0.805 0.103 -0.174 0.139 0.329
F-3% 5% DPW 0.484 0.558 0.234 -0.133 0.146
FLSERI L SPP 0.546 -0.247 -0.045 0.327 0.632
FLERIESL PPP 0.792 -0.408 -0.239 0.022 -0.256
kR EL SNPP 0.806 -0.406 -0.283 0.045 -0.179
kAL E SWPP 0.887 -0.124 -0.297 0.047 -0.187
TR HSW 0.448 0.837 0.082 -0.012 -0.166
i SL 0.452 0.849 0.064 0.034 -0.183
HRLBE SW 0.526 0.815 0.026 0.091 -0.113
$FE{E Bigenvalue 5.487 3.543 1.771 1.158 1.012
TIERZE (%) Contribution rate 34.3 22.1 11.1 7.3 6.3
FitTik#% (%) Cumulative contribution rate 343 56.4 67.5 74.7 81.1
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