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Analysis of Ecological Adaptability and Phenotypes of Rice Bean
Germplasm Resources from Different Geographical Sources
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Abstract: Agronomic traits of 276 rice bean ( Vigna umbellata ( Thunb. ) Ohwi& H. Ohashi ) germplasm
resources were evaluated in Beijing and Hainan, to provide information for new gene mining and utilization.
The results showed that rice bean germplasm resources were highly sensitive to light and temperature. Among
the 276 rice bean germplasms, 188 flowered and set seed in Beijing, while 271 flowered and set seed in Hainan.
Young stems of most of the rice beans were purple ( 91.67% ). The seeds were mainly yellow ( 44.57% ) or
red (32.97% ). A large part of the germplasms were twining in Beijing ( 77.54% ) but semi-twining in Hainan
(63.77% ) . Comparative analysis of quantitative traits showed that the growth period, number of branches on the
main stem, and 100-seed weight were greater in Beijing than in Hainan, while pod length and number of seeds
per pod were in reverse. The average coefficient of variation for each trait of the rice beans growing in the two
locations, in decreasing order, was number of branches on main stem ( 25.84% ), 100-seed weight ( 25.34% ), pod
length ( 16.78% ), number of seeds per pod ( 14.23% ), and growth period ( 9.35% ). The growth period and the
number of branches on main stem of the same germplasm resources were less in lower latitude than in the higher

latitude, while the length of pod, the number of seeds per pod and the 100-seed weightwere not notably correlated
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with the geographical locations. Finally, 47 elite germplasms with early maturity, erect stems, long pod, or large

seed were selected. The present study would provide information for further study on new gene mining and their

application in breeding.
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Table 1 Basic information of 276 rice bean germplasm resources from different sources
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Number  Original number” Source Number  Original number” Source Number  Original number’ Source

1 D0013 RELLYE |13 D0265 PEZM || 25 D0424 P L
2 D0076 HET || 14 D0266 HETE || 26 D0451 P L P
3 D0077 ELT || 15 D0294 TEZEM |27 D0458 RREERS
4 D0078 PEASEE || 16 D0318 TEZH |28 D0463 R
5 D0079 HhEEAR || 17 D0329 hERERE || 29 D0468 R
6 D0080 AR || 18 D0333 thEpE || 30 D0473 T 2
7 D0081 PEZT || 19 D0334 FPEREFE || 31 D0475 R
8 D0082 HELT |20 D0339 PEpE || 32 D0533 o T
9 DO115 PELZR || 21 D0343 PR || 33 D0577 rpE )
10 D0164 PR || 22 D0346 PR || 34 D0667 o
11 D0179 HrEE [ 23 D0347 PPERE || 35 D0669 T
12 D0240 FPEAE || 24 D0386 sRELPE (|36 D0672 P
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Number  Original number’ Source Number  Original number’ Source Number  Original number’ Source
37 D0679 SR (] 78 D0963 WP | 119 D1294 L
38 D0680 HRESEM (|79 D0970 sREE || 120 DI319 R E WAL
39 D0693 hEZM (|80 D0972 FRENE || 121 DI1352 EHEE(
40 D0708 HE S [ 81 D0973 Py |] 122 D1353 e
41 D0822 N (] 82 D0974 L |] 123 D1358 r L
42 D0823 hEHN |83 D0980 hEZR || 124 D1432 T S
43 D0825 HEHEA [ 84 D0999 PEZRC || 125 WVuC053 JA(EFIN
44 D0826 PETON (]85 D1009 hERC || 126 WVuWwo007 I
45 D0827 A (] 86 D1011 PEIR || 127 WVuC035 [
46 D0828 hEH |87 D1064 )T || 128 WVuW010 R
47 D0829 EHN |88 D1068 ESTE 129 WVuC055 JEIR
48 D0830 FrIEHR (] 89 D1082 PEE | 130 WVuWwo01 BN
49 D0831 A {90 D1083 PR || 131 WVuC003 HA
50 D0833 TEER |91 D1085 HETE | 132 WVuC034 i
51 D0834 hEHN |92 D1086 WP |]133 WVuCo051 JEWR
52 DO868 HEE |93 DI1131 PETER || 134 WVuC009 Hh
53 D0869 hEE || 94 D1132 rhEER ||135 WVuC009a h
54 D0874 HENE [ 95 DI1133 hEEK (136 WVuC047 ELIEESS
55 D0884 HETR [ 96 D1134 hEER || 137 WVuC042a i)
56 D0902 TR (|97 DI1135 hEELK  |][138 WVuC042 i)
57 D0903 TR (] 98 D1139 PR || 139 WVuC044 ife)
58 D0906 TEWRE |99 D1141 HEER || 140 WVuW009 i
59 D0907 TENEREE || 100 D1142 hEER | 141 WVuC043 iifa)
60 D0908 EITR || 101 D1144 hEEK || 142 WVuC043a i)
61 D0909 HEWR (] 102 D1147 hEFREK || 143 WWVuC017 E[RE
62 D0923 HrIEE (] 103 D1149 PETER || 144 WVuC017a E[FE
63 D0928 TENTR (] 104 D1152 SN || 145 WVuC058 JEWHIR
64 D0929 HERR || 105 DI1155 ESN || 146 WVuCo11 R
65 D0935 HEITR || 106 D1159 hES || 147 WVuC007 I
66 D0936 HrIETR (] 107 D1166 RSO ]| 148 WVuC059 Jer/R
67 D0938 hER || 108 DI1178 E SN || 149 WVuC065 JEHIR
68 D0939 TPENERE (] 109 D1199 AL || 150 WVuC027 it
69 D0941 HETR || 110 D1201 FRENE || 151 WVuC052 JEWR
70 D0944 ERE || 111 D1202 PRiEAE ]| 152 WVuW008 Hh
71 D0950 PESE || 112 D1235 L ]] 153 WVuC072 i
72 D0952 PE;TE || 113 D1243 PEAL || 154 WVuC010 |
73 D0953 HRESPE || 114 D1249 L || 155 WWVuC018 o g
74 D0954 PRSP || 1S D1250 L || 156 WVuC071 I
75 D0955 TESE || 116 D1288 AL || 157 WVuC071a i
76 D0956 P || 117 D1292 AL || 158 WVuC006 it
77 D0959 HE)TEE || 118 D1293 L )] 159 WVuC039 4 fa)




3 KA VRS« N [ b R VR AR 5 I A 2 P S R 677
Fi1(4)

75 s el s JEgs e s g KR
Number  Original number’ Source Number  Original number’ Source Number  Original number’ Source
160 WVuC039a #iifa) 199 WVuC048 #iifa) 238 4 201804 i)
161 WVuC056 JEIUR 200 WVuC023 LR 239 4 201805 i)
162 WVuC021 R 201 WVuW012 | 240 4i 201806 i fe)
163 WVuC025 i 202 WVuC030 EZi) 241 FD268 ]
164 WVuC041 i) 203 WVuC008 ] 242 % 1800 B
165 WVuC068 s 204 WVuC004 HA 243 #3320 Hiwi o
166 WVuC028 it 205 WVuC004a A4 244 fk 5897 I
167 WVuC069 E1) S 206 WVuWoll e 245 % 6077 %
168 WVuC066 EIjiE 207 FD228 i 246 1 7836 [
169 WVuC064 JETH/R 208 WiF 10 PR || 247 1% 8977 i) fif
170 WVuC060 JRIAR 209 #im 10 hEHE |[248 fik 10311 ]
171 WVuC020 AR 210 Wrg 18 IR {249 & 10314 GHIES|
172 WVuC020a ARAEIL 211 WirE 19 hEWIR |[250 f# 10738 B
173 WVuC047a i fa) 212 Wirg 21 tEWR ||251 & 10754 H
174 WVuC001# H A 213 Wirg 22 thEWIR |]252 % 10755 ]
175 WVuC001 H A 214 WiEg 22 PR {253 ffk 10762 i
176 WVuC050 IR |[215 Wrd 39 hEMR|[254 1 10979 T
177 WVuC036 #iifa) 216 Wirg 41 hEWIR |[255 1k 10986 ]
178 WVuC033 Z 217 Wirg 41 hEWIR |]256 fk 11221 ]
179 WVuC032a Z=HE 218 Wirg 71 WP |[257 fk 11222 ]
180 WVuC045 i) 219 WiE 72 P {258 % 11681 1B JE 75
181 WVuwo14 i 220 FF10 T |259 11875 HA
182 WVuC067 ElpE 221 FF3 PETE O |]260 & 12403 Wik o
183 WWVuCo015 ] 222 FF14 )P || 261 fk 12807 e
184 WVuC015a I 223 SB330 P |[262 1k 12809 e
185 WVuC024 R 224 FD245 PR |[263 % 12811 i
186 WVuCo013 i 225 FD246 PR || 264 1 12812 i)
187 WVuC022 fidtea] 226 FD247 TSP |[265 8 12813 L=
188 WVuC054 JETH/R 227 FF2 PRI || 266 f# 13652 FETE
189 WVuC070 I 228 FF22 PR {267 WVuC032 e
190 WVuC046 i fa) 229 FF25 TG |[268 WVuC049 JEIR
191 WVuC061 JEIR 230 FD251 RETE (269 WVuC004b HA
192 WVuC061a JeirR 231 TL15-117 PETE {270 WVuC001a HA
193 WVuC013a rp 232 FD253 PETE O |[271 WVuC012 aRlEs|
194 WVuC038 i) 233 WVuC072a B 272 WVuC040 Ziifa)
195 WVuW006 7= 234 WWVuC031 | 273 WVuC005 H A
196 WVuC029a g i) 235 4 201801 i f) 274 4i 201810 i fa)
197 WVuC029 4 236 2 201802 i) 275 4 201807 i)
198 WVuC019 AR 237 4fi 201803 i) 276 4 201808 2 )

TR SRS S (T H ) RIS S (R H )

"Original numbers are either unified numbers ( catalogued ) or introduction numbers ( uncatalogued )
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Table 2 Analysis of five quantitative traits of 188 rice bean germplasm resources indifferent locations

Hi gt PR SN F/ME SEAE P22 ASERB(%)  Shannon ZEEME
Location Trait Max. Min. Mean SD cv RECH
3 Beijing AEB(D) 140.0 91.0 121.1 14.0 11.56 1.64
F MR 11.0 2.0 5.7 12 21.10 1.55
YK (em) 15.2 45 9.1 2.0 2225 2.01
HAERIEL 10.0 5.0 8.1 1.1 13.60 1.93
HRE(g) 11.8 1.2 6.9 1.7 25.17 1.99
=i Sanya AFEW(D) 103.0 80.0 89.3 6.4 7.13 1.64
F 2R 8.0 1.0 42 1.3 30.58 1.64
e (em) 13.8 7.4 9.6 1.1 11.32 2.00
AFERIEL 12.0 6.0 8.5 1.3 14.86 2.04
HRLE (g) 11.9 2.9 5.9 1.5 25.51 1.97

2B AL SR = R B S A
(P20, o, FE At 5t 32 28 00 B R i 728 5338 il A

2.0~11.0 4>, FIME K 5.7 4 =W F 2L B8t Fl
F1.0~8.0 41,424, =0 kM, A
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p SR R N b 8 Y QS AS RS WA SRS T IVA K WA & L i 681

188 4R 7 1 A= B B (B I 26 B b A ) L 7
T FERAE I A, b st = WA 22 318 do S54H
W2, SR a AR EL , 0T 3 25 R B E AR £ P Rsf
b, JERAR GRS AR b X IR 1
PSR EY fe 22 Rk 11 PO b Y B U O %k 2 s
ol 3 st AT S DA R T P G ol 5 R i e . AR G SRR
L, ARACH FER BRI K (7.37 ¢ ), TAE =30 A kL
i KA IR A4EAE (6.64 g), AL B IRAE =1
(V25 ERLEAN Ol 4.96 g

[ A MR 5 B IRARYE MR A By AR R AR
R ACSEDH BRI 5 ALK, FEdb e P34 B
K AR R, HORE R W 7 = Wi K2 R
B, FLUR R AR 5 17 7R B S e bt A B T
PR 126.6 d, E=1F 97.1 d, Hoh K EEF P A&
S 1Oy ElRAE L s A B IR 140.0d VUL T
MR A B R, R A = AR T2 100.0 o R
AU b P-4 3 ZE A R R/ N A G SE N B IR AEE
5 2R B e 2 142 BN B U, AE =D
AREE B o AR RN IE 9% Y B R ) E K S (B AR

x4 4 HREHFMRER

Table 4 47 elite germplasm resources of rice beans

ORI R KT =W, A m W S B B %
PR IERKIEAE = WA RPN TAC 5T, R 2 R P U5
L2y BT DM B P S TR @ [ o A | s
FAR S EIAE 7.13~9.18 Z [B] . HA AW B 5 1) 744
PSR ECLE B AU PR HAE A5 R AL S8 P P-4 B
SEREAEA T KT r 7, AR B AT AR B o #E
deut, X EobLE AR S F Y 4.76~8.99 g, 7E =
5.15~6.34 g, Ik, HA R AF- 2 EORL B L HURT =
ST HAH HZ RN, Hgy 4 DX 724 fokc L
SO HE AR 5 33X 4 AN X BRI R B2
EAEE R =P 22 AR U AR EE T ( 29.92% ) > b
SN (26.54% )> BRI ( 22.19% )> 430 ( 22.09% ).
2.5 REFMRFIREGIE

MR GA IR S e 5 51 WA T e Y T
AEWE(JER<91d, =W<80d), KK.(=10
g) IR L (=11 k) KIE( =12 em) FFHAR
DL IR 47 1y o 1525 T rh ER O SR 4= 1k,
et AR Z B0k B TR E (41 ), Har ik |
EL AR BRI H A (£ 4),

P R FRSEPER P R RSPk
Number Original number Elite traits Number Original number Elite traits
1 D0013 PN ANE VAN S 117 D1292 BT

2 D0076 o 119 D1294 K3

3 D0077 R 120 DI1319 Hor

4 D0078 Lne 121 DI1352 EA

5 D0079 S 134 WVuC009 K3

6 D0080 Lk 154 WVuC010 R

7 D0081 R 172 WVuC020a KAL
18 D0329 2 VAN IS 183 WVuCo015 K3
20 D0334 L K3 197 WVuC029 TR
27 D0451 R 209 R K
28 D0458 P A 210 i 18 fEna
48 D0822 R 212 WE 21 Hor
49 D0823 R 2 213 WiEg 22 EAY e 7
50 D0825 R 215 WrE 39 K3
51 D0826 R 218 iR 71 T
56 DO0831 E20 219 Wi 72 fEwva
72 D0952 K3e” 221 FF3 JERYA
74 D0954 LIk 224 FD245 T
75 D0955 L 249 1k 10314 Kk
101 D1152 fEA 259 3% 11875 PN A
112 D1235 Ea 261 % 12807 PN A
113 D1243 S 262 % 12809 KHiL
114 D1249 HoL 264 8 12812 KK
115 D1250 F7

" FORAIE = B R

"trait exhibited in Sanya
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A = 22 %

3 itig

TR 0 A 255 O A 3 B S RIS, SR
GG M ERFET A REEE L., REETE
HIBVEY), A K S VEZ A I Z WG R R %
M SFEZ W FRmBE R, EREZRA hE A
(75% DL 1) WP ABR ST kB, R 276 1) W IR
A 77.54% Tedb st R M &4 78 = WA 63.77% A
Vi b IR AR R AR R 2.5 m, (HAE =AY
0.75 m,

DRGSR X A T R AR5
KB, A TR RA Ak B G T e 5 55 R AN T A
] 4 g b DR S A RN = A B I AR S R e
78 S FE A 91 R 91.0~139.0 d 1 82.0~103.0 d,
A Hb A AR S B e /N R AR AL R L, 3
91.0~106.0 d 1 80.0~90.0 d. Tfif &N AEIL 504
HEML =T AEEZ 28.0~442 d A%, HP R
1 IR P A FE W 1263 d, 76 =K
91.6 d, 1M 8 3k A HARMIR G AL F AT N
132.1d, 76 =W 4 91.3 d Al ez, A B 1460 1 4~
DL Lo BRI, 52 0 TR AU 15 M, 26 BRI,
WEAE M A, bR T AEE IR, DR S
WAL FNAE A S B A IR K 25 5. ARFSE )
188 13t AL B DIEFI BRI A2 71.3 d, 75—
WAFHIFT 45.5 do (R, ZEAU TR 52 F- Y 4L I dr 4k
Al I 30.0 d, iMifE = 4412 26.4 d; X 54K
SR —E Y, A R A B R UR 2ol TORR 4 3E ) e
T BT ISER

AR IR S ) A B R PRt R A . T
IR R m i LA A ) G20 7 SRR A AL P34 32
ZEOPASER i T O, e R R A A ML) 22 5
Tl 2 v [ R HeAt 5 A4S SR (g B BN
JEVGWE JRIAR AR ) PR IR I 3 250
BAER AL R8N, IR EE  SURERMILIEN
TEALE AYE A & T =0, HA X AR 525 HoAb
N FER AR A S Fil fe) ™, B WK AR — AR
SRR E PR RS AR = Y L E
RSy N TN ES AN o N SR d e | g L 2y v g
M HRZ (820 ), fE =W ALK Z (8.46), LI
R, Sk R EE L | 2 S AR
T R B i B JESE R R

HEAXT &R TR AR T T 6 1, 2 T JE
AR B AR st A & ) bR A 3225
IR AN RIBREE T 78 SR AR, AT

Hh R BRI 2 L 2 2RO B R A S AR
17132 7 SR B R 5 A e AR AR, BRI =2 A1
KAYAE S R BAE P BIER . s i Z R R
A, IR B ISRBOR A RLE 1 2R, 2R
BRI AL 7 A B AR, mT 7 S R TR 2 R
TR A RIE A8, e p R, &
BN S 28 BB B RIORE L T AR PR 0
TR R R E A S AT AR S R A T Y
N SEL

ARG VRS IERA B T 9 R A Y, AR
YRR, X LR MU A 8 , ASURE 558 73 = AT
YERIAEER A Pk, 7 et S B i
ML , AT FEHE TR IEARAG 04T, e i 47 43
PR ELL RRE B R SER R IR, U RS
DU R AR AL 7 AR . XL S B IR 2K A
o ]l 4 X, Xy W o SR A o — 2
SIS T S HMEH.
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