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Evaluation on Phenotypic Variation of Rice Bean
Germplasm Collected from Hunan Province
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Abstract: Under the frame of the Third National Action of Crop Germplasm Survey and Collection, a series
of rice bean germplasm in Hunan province were collected and subjected for the phenotypic diversity analysis.
Elite germplasms were screened to provide reference for rice bean germplasm resource innovation and breeding
in Hunan.The results showed that 76 rice bean landraces were mainly distributed in mountainous regions of
western and southern areas of Hunan province with an altitude of about 0-600 m. The diversity analysis based on
15 phenotypic traits revealed a higher genetic diversity in this collection. The correlation analysis and principal
component analysis suggested four principal components including plant height, seed size, yield, flower color
and seed coat color, with a cumulative contribution rate of 68.330%. Two main categories were suggested for 76
accessions, consisting of Group I representing prostrate or indeterminate pod, and Group II representing erect or
determinate pods. Moreover, Group 1 was further divided into two subpopulations. The genotypes in Group I-1
generally showed small plant, low yield per plant, and bigger seed, which the accessions from group [-2 showing
larger plant, higher yield per plant and smaller seed were predominant. The core collection containing 22 rice bean
accessions has been identified by the cluster analysis and the range of quantitative characters, which represented
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three groups based on the characteristics: erect accessions suitable for machinery harvest, large grain accessions,

as well as the accessions with dual end-uses for grain production and biomass.

Key words: rice bean; appraisal; germplasm resources; Hunan
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Table 1 Information of 76 rice bean germplasm collected from Hunan province
s KA g s E4S ZJE(°E) i (°N) MK (m) eI
No. Collecting number Name Longitude Latitude Altitude Origin
1 2015432116 AR 110.784 29.935 536.0 AT T H AL
2 2015432126 AR 110.784 29.935 817.0 AT T EAG LR
3 P431026028 el 113.528 25378 426.0 Y E/MER
4 2015431105 HEHRG 111.491 25.650 265.0 EHIRE R S
5 P430527003 BT 110.278 26.573 319.6 G HXIR S
6 P430482006 TR 112.400 26.421 176.0 BT TP R
7 P431027035 HARWR G 113.945 26.078 849.0 AL %
8 P430626007 TR 113.581 28.704 184.0 ST B e
9 P431022008 HEIERT 113.252 25.528 497.0 HELHEHS
10 2015431053 KU 109.511 28.238 637.0 KEE AR &
11 P430100015 W R 113.564 28.471 51.6 W BH A s
12 P430223013 BT i g 113.491 27.351 99.0 il £ 5 P04
13 P431227011 SRR 108.899 27.037 801.0 HREGES
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F1(&)
s KB EA4 2% (°E) i (°N) T (m) Ui
No. Collecting number Name Longitude Latitude Altitude Origin
14 P430426012 AR 112.104 26.662 129.0 AR Eab K PP
15 P430581029 KR 110.382 26.351 397.0 TSP
16 P433130006 pAIEs) 109.711 29.578 855.0 el 558 5
17 2015431038 KSR 109.407 27.864 457.0 RUEH A &
18 P430802005 I IFANE 110.442 28.929 970.0 TR ST U ERIT £
19 P433022063 VLB LT IR 110.257 28.671 592.0 Vol HL I M
20 P433022050 VRE S ¥ 110.438 28.759 171.0 ok BARERHE S
21 P433126012 WLRE 110.058 28.562 427.0 LBEESePS
22 P433130007 Al ) 109.711 29.578 855.0 PRy EA
23 P430481011 PN N5 112.830 26313 97.0 P/
24 P432925009 YLK R 111.264 25.295 262.2 TLKE Fuili
25 P433125014 rSs 109.577 28.744 527.0 T3 B K
26 P433124015 AT 109.449 28.521 502.0 HELE S
27 P431224014 WO EHE 110.760 27.722 572.5 O B AR &
28 P432322014 FAE G bR 1 112.404 29.171 38.0 R ELAR R
29 P432322015 T EAB B 112.404 29.171 38.0 LB R
30 2015433188 VLTSS 5 112.322 28.812 55.0 PLITTT = HRH 4
31 2015433189 VLTS B & 112.322 28.812 55.0 DL = AR
32 P432524019 BT 110.963 27.759 994.2 B B 7R R
33 P430426013 WbE 112.190 26.640 150.0 AR B S
34 P431126017 TUEHAETL 112.034 25.563 366.0 TREEL R
35 P431126018 TIEWAE 112.034 25.563 366.0 T EL R A
36 P430525017 i FUARZ 110.241 27.105 487.0 ISR SANEE: Y
37 P431026012 ILET 113.682 25.758 490.8 kAL R &
38 P431127042 AN 112.105 25.225 600.0 WINE S RIER S
39 P433127004 TN 109.734 29.258 420.0 LRI S
40 2016431544 KEER 112.191 26.471 137.0 WTHRES
41 2016431594 EIRIRE, 112.236 26.390 137.0 T E IR
42 2016431049 JER R 109.365 27.971 758.0 KU LR v &
43 2016431620 TR 110.289 27.333 426.0 VT TS IR
44 2016431654 ARG 110.168 27.193 254.0 ARG S
45 2016431416 e 109.746 27.198 205.0 BT A S
46 2016431417 W 109.746 27.198 205.0 T A S

47 2016432418 i Y- 25) 112.780 29.616 86.0 e BRI

ko




320 N7/ St G S S 14 22 %
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s KB H 2% (°E) i (°N) M (m) p S
No. Collecting number Name Longitude Latitude Altitude Origin
48 2016432445 i) 112.780 29.616 35.0 ey LA
49 2016432470 2y oae) 112.780 29.616 61.0 gy B
50 2016432485 EIRLT G 112.539 29.530 85.0 s B = I
51 2016432639 VLR 113.443 29.738 26.0 I 60 7 Y P
52 2016432641 TLRLT R G 113.443 29.738 26.0 I 96 7 Y P
53 2016432066 HEWE 113.745 28.972 743.0 ST H AR
54 2016432135 iy viAs) 113.745 28.972 402.0 ST B A
55 2016432248 FRELL NG 110.864 27.791 811.0 B AR R
56 2016432323 B 111.185 27.824 425.0 B Rl LRI
57 2016432324 B 111.185 27.824 425.0 B[Rl a= YR
58 2016433385 RS 112.366 27.154 152.4 BRHE = %
59 2016433096 KIS 113.574 25.548 654.2 Tl A
60 2016433105 1517 35 113.574 25.548 654.2 T A
61 P433123006 MR 109.529 27.849 397.0 UL AR &
62 P433123022 HIHER 2 109.358 27.807 531.0 SRR 25 FH A
63 P431281020 RER T 109.799 27.369 251.0 VLT kb
64 P430623016 e 112.651 29.529 105.0 AR =
65 P431122029 1 Jp iR 111.386 26.824 288.2 RERKIES
66 P430382003 AR 112.613 27.880 83.0 AL TR
67 2016433026 NSRBI 110.699 27.389 1203.0 R Il ELRRYE 1L &
68 2016433053 TREER 111.094 27.358 581.7 Rl EL2 T
69 2016433054 TREEIR L 111.094 27.358 581.7 I ] EL 25 1
70 2016433058 AR 111.094 27.358 5103 I ] EL 2 14
71 2016433064 MEEIR 111.094 27.358 5103 I ] EL 2 T
72 2016433465 R 109.924 29.667 563.0 Fobt HAE K
73 P431228009 R} 73 uts) 109.668 27.244 257.0 TR ARE S
74 P431228009 o3 109.668 27.244 257.0 T HARES) £
75 2016432510 TR AN 112.539 29.530 76.0 e B =
76 2017433008 HEPIR 113.274 25.669 453.0 B S EHAEH
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Fig.1 The counties or cities of Hunan province in where rice bean accessions have been collected
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Fig.2 Vertical distribution of rice bean germplasm
resource in Hunan province
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Table 2 Diversity analysis of ten quantity characters

()78 S 22 K00 BRI AE 10.4%~51.8% Z [A], Hor, Bk
FEE IR, I8 51.8%, FLUR ZAR 55 41.9%  FRR IEEL
36.5% . F 21780 34.0% . E RLE 30.0%), ¥ = 30%),
FAIX 5 AHCE R TR o R A ek,
fil 5 AF MR A A8 S R BN (10.4~28.7 ), TR
10 N ECE PR 2 FE AR Bl 1.58~2.04,
B it 1,500, Horb, SRR B0 K (2.04), B RLE
W2 (2.02), F2E 8/ (1.58 ),

PEAR /M R AE FHE B2z W2 ERFRE(%) Shannon ZFEMEFE L
Traits Min. Max. Mean Range s crv Shannon diversity index
B (em) PH 35.0 384.0 216.5 349.0 91.38 41.9 1.72
FZEH NNMS 7.0 32.0 20.4 25.0 6.95 34.0 1.58
TR NB 2.0 12.0 6.4 10.0 1.82 287 1.94
HRRSEE  PPP 45.0 415.0 2123 370.0 78.26 36.5 1.91
HSERIAL  SPP 5.4 10.6 8.0 52 1.13 14.1 2.04
kR (g) YPP 23.4 330.1 107.7 306.7 56.10 51.8 1.83
Yk (em) PL 4.5 11.9 8.9 7.4 1.22 13.5 1.96
¥% (ecm) PW 0.3 0.8 0.5 0.5 0.07 12.9 1.95
HhE(g) HSW 3.1 15.0 8.0 11.9 2.37 30.0 2.02
LHEHFHE (D) GP 128.0 202.0 161.1 74.0 16.63 10.4 1.90

PH: Plant height, NNMS: Node number of main stem, NB: Number of branches, PPP: Pods per plant, SPP: Seeds per pod, YPP: Yeild per plant,
PL: Pod length, PW: Pod width, HSW: 100-seed weight, GP: Growth period. The same as below
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Table 4  The principal components analysis of main agronomic
traits
(E2N T4y Principal components
Traits 1 2 3 4
e PH 0.458  -0.093 0.024 0.029
FZETEC NNMS 0417  -0.145  -0.006 0.007
FZEPEEL NB 0.124 0.124 0.502 0.058
HbkIEE PP 0290  -0.272 0.522 0.021
HYSRIKL  SPP 0338  -0.156  -0221  -0.263
HpRre . YPP 0.421 0.026 0.382 0.021
¥ PL 0.287 0288  -0293  -0.137
FEE PW 0.140 0.527 0.011 0.161
EHARE HSW 0.126 0.563 0.050 0.264
2AEFHE GP 0.328 0.146  -0.237  -0.289
fbfs  FC -0.006  -0.160  -0.111 0.684
WA MPC 0.090 0.275 0.087 0.126
kifs,  SCC 0.100  -0.227  -0.319 0.485
AR GH 0.404  -0.056  -0.096 0.062
45960k PoH 0393 -0.041  -0.071 0.069
FEfE{E  Eigenvalue 5218 2.055 1.642 1.335
DUk (% ) 34.784 13.699 10.945 8.903
Contribution Rate
FiFpTikA (%) 34784 48483  59.427  68.330

Cumulative

contribution rate
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Fig.3 Cluster graph of rice bean germplasm resources
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