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Abstract: Vicia sativa L. is one of the legume crops that can be used both as grain and vegetable, as well as
green fertilizer and high quality forage, which has important economic value and significant ecological
advantages. However, the seed traits and germination characteristics in Vicia sativa wild germplasm resources
from southwest China remains investigated. In order to better protect and utilize these endangered wild
germplasm resources, this study investigated wild populations of Vicia sativa from Guizhou, Sichuan and
Yunnan provinces in southwest China. A total of 106 wild germplasm accessions showing levels of variations on
morphology and abiotic stress response were collected from 20 counties (districts ). In addition, eight seed traits,

such as 100-seed weight, seed length and seed width were measured. The coefficient of variation on 100-seed
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weight was the largest (92%) , and these germplasms with highest (9.18 g) and lowest (0.31 g) 100-seed weight

were collected from Yunnan and Guizhou, respectively. Vicia sativa accessions from Yunnan exhibited

significant differences at eight traits, if compared to those of the accessions from either Guizhou or Sichuan.

Through analyzing the germination characteristics of three representative genotypes from three regions, we

found that both mechanical peeling and concentrated sulfuric acid treatment for 30 minutes can effectively break

down the seed dormancy, thus resulting in significant improvement on the seed germination rate. Collectively,

these results provided an important theoretical basis and technical guarantee for the protection and utilization of

the endangered wild germplasm resources of Vicia sativa.
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Table 1 Basic information of 106 germplasm resources of Vicia sativa

KA T A, Mk (m) A3 KRGS KA, K (m) AR
Collection number Collection site Elevation Habit Collection number Collection site Elevation Habit
GZ2201 S R T A 1368.0 i GZ2209 St B RN AT ST 802.0  ILETHEEIN
GZ2202 SN R A4 B 1320.0 HTF GZ2210 SN BEBH T T 1247.3 T
GZ2203 S A 2 T e L 1242.0 M GZz2211 B A 22T S0 X 1233.9  I#F KL
GZ2204 SN A S BAT I A £ 1131.0 LGN || GZ2212 SN T 1219.3 N3]
GZ2205 0L R R TR e 1255.1 NS | GZ2213 SN SEBATTAER X 10458 187D
GZ2206 A K o T A = 12283 AL || GZ2214 SN SBATTAER X 14289  1LIFFERIL
GZ2207 S8 BTN B E 1083.0  [W¥FEK || GZ2215 SN SERRTAEE X 14289  IlIHFEKL
GZ2208 SN BT AEIR X 1152.7 i GZ2216 DA B RN g 1067.9 1YL HEFHL
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Collection number Collection site Elevation Habit Collection number Collection site Elevation Habit
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A': Pea field; B: Faba bean field; C: Rape field; D: Rocky land;
E: Riverside; F: Woodland
Bl BB meEHEmRRRERRRA
Fig.1 Habit photograph of the collected wild germplasm
resources of Vicia sativa
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Table 2 Seed traits statistics of wild germplasm resources of Vicia sativa from different regions

>k Source PR Traits KR(EMax.  f/IME Min. 2% Range SEHEAbRAESS Average £ SD AR RE(%)CV
S ERE(g) 5.11 0.31 4.80 1.61+0.86 53
Guizhou P (mm?) 15.69 2.09 13.60 6.12+2.43 40
JEHK: (mm) 14.62 5.10 9.52 8.83+1.76 20
Kok 1.15 1.07 0.08 1.10+0.02 2
ik (mm) 4.72 1.67 3.05 2.81+0.56 20
R FE (mm) 4.11 1.47 2.64 2.57+0.49 20
HA%(mm) 4.41 1.57 2.84 2.69+0.52 19
[ i 0.95 0.88 0.07 0.92+0.02 2
Pl ERE(g) 2.08 1.23 0.85 1.63+0.22 13
Sichuan B A (mm?) 7.20 5.09 2.11 6.10+0.59 10
JEH: (mm) 9.82 8.09 1.73 8.960.49 5
Kot 1.19 1.06 0.13 1.09+0.25 23
i (mm) 3.12 2.56 0.56 2.84+0.16
Hi % (mm) 2.84 2.34 0.5 2.6240.13 5
A2 (mm) 2.98 2.47 0.51 2.73+0.14 5
253 0.96 0.89 0.07 0.93+0.01 1
=M HhE(g) 9.18 1.23 7.95 3.86+3.17 82
Yunnan PR (mm?) 23.48 476 18.72 11.38+7.60 67
JiH: (mm) 18.02 7.90 10.12 11.77+4.08 35
K% kb 1.17 1.08 0.09 1.11+0.02 2
HiK (mm) 5.81 2.53 3.28 3.76+1.31 35
% (mm) 5.13 227 2.86 3.37+1.12 33
E 4% (mm) 5.45 2.40 3.05 3.57+1.21 34
[ i 0.94 0.87 0.07 0.91+0.02 2
J58an R (g) 9.18 0.31 8.87 2.55+2.35 92
Total P (mm?) 23.48 2.09 21.39 8.30+5.66 68
J& K (mm) 18.02 5.10 12.92 10.10+3.10 31
Ko 1.19 1.06 0.13 1.10+£0.25 23
i (mm) 5.81 5.10 0.71 3.22+1.00 31
A5 (mm) 5.13 1.47 3.66 2.92+0.85 29
HA4%(mm) 5.45 1.57 3.88 3.07+0.93 30
7 Jig 0.95 0.87 0.08 0.92+0.02 2




419 TRIHTEAE VU R Hl X RO P B R IR S kR A e 1029
A z12f L - B~ 30
S 9 L I — =
=2 £t
=B Or . s el
o7 E=<
5 3t s
R & 3 . -:_ . — ad * #
M Guizhou 41| Sichuan Z: ¥ Yunnan M Guizhou (L] Slchuan eyl Yunnan
C d D 2 %
,_\’%020 r ki E] 20 * LLL
EL 15t . 2 2115 |
W3 e
= st = : . E’l.os
M Guizhou 'Y 11Sichuan 7+ 14 Yunnan }II(‘uu_hou Py |Ib1chuan f_\r‘uJYunnan
E Tt x FE F 6} * E3
E'E g =& g 4o g—ES L opn 410t
E® . EZgL -
25| £
7k . r .
y - $ y . L ) i s
#tH Guizhou [ Sichuan o Yunnan it M Guizhou Py Sichuan 25 Yunnan
Rk
G ol H
=i 2 ¥
E gs . . = E 095 ‘»
;:':::: —pﬁ—: G 090 | -:.' °c i
M Guizhou )1 Sichuan Z:F Yunnan 'rif'J'HGuizhou 1] Sichuan 2 A Yunnan

e e R ERTE P<0.05 ,P<0.01, P<0.001 KT |22 55 . 255 T I+

*, ** and *** represent significant differences at P<0.05, P<0.01 and P<0.001, respectively; The same as below
B2 8/FTFHRERILE

Fig.2 Difference comparison of eight seed traits
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Table 3 Components matrix

ISRV S84y Principal components
Seed traits 1 ) 3 4 5

HRIEE 100-seed weight 0.983 0.146 -0.007 0.109 -0.020

BRI Area 0.988 0.147 -0.004 0.043 0.036
JE K Perimeter length 0.985 0.171 0.006 -0.039 -0.002
FiK: Length 0.988 0.153 0.002 -0.034 -0.006
H7TE Width 0.978 0204 0.012 -0.038 -0.003

K 5& H Length/Width ratio 0.662 —0.740  0.116  0.005  0.000

[7 )i Circularity -0.735 0.667 0.125 0.011  0.001
‘E 1% Diameter 0.984 0.176 0.006 -0.036 -0.005
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Fig.3 Principal component analysis
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