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Phenotypic diversity analysis and evaluation of japonica rice germplasm
resources in the Taihu Lake region
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Abstract: In order to understand and evaluate the genetic diversity level of japonica rice germplasm resources in the
Taihu Lake region, and broaden the basis of genetic selection of parents in japonica rice breeding, the diversity and com-
prehensive evaluation of 13 phenotypic traits of 206 japonica rice germplasm resources in the Taihu Lake region were ana-
lyzed in this study. The results showed that the coefficient of variation of 13 phenotypic traits of 206 japonica rice germplasm
resources was 2.33%~-23.43% , and the diversity index was 1.35-2. 09, indicating that the genetic diversity of japonica
rice germplasm resources in the Taihu Lake region was abundant. The cumulative contribution rate of the first seven princi-
pal components of 13 phenotypic traits was 86.89% , which contained most of the genetic information and represented the
basic characteristics of japonica rice germplasm resources in the Taihu Lake region. The six phenotypic traits, including
whole growth period duration, flag leaf length, plant height, panicle length, total grain number per panicle and grain
length-to-width ratio, significantly affected the comprehensive evaluation D value and could be used as the key indicators for

the evaluation of japonica rice germplasm resources in the Taihu Lake region. The 206 japonica rice germplasm resources

were clustered into three groups, and the comprehensive
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Table 1 The names and numbers of the tested rice germplasm resources

T IR A FR Y IR R i BEIR AR T IR PR

1 AAEER 53 A H G 105 L 157 e ¥k

2 H 4 Fh 54 i O 106 MR Fei 158 BL7

3 W-3-1 55 PR 107 HEEORRK 159 8014

4 141-10 56 AT R 108 —kiF 160 Tt BAE

5 HrERRE 57 NSRS 109 MR L 161 X I %

6 EP/ S 58 FAEA 110 INEPS 162 HES

7 PR 59 A LR T 111 UNEL: 163 AP

8 K Fh 60 pg—— 112 ot iy 164 INE A

9 gy 61 HHOE 113 KGR 165 Z WL L
10 A KRRk 62 2 114 AT 166 ZisEiies
11 583-6 63 314 115 IR 167 FaREE
12 EAR AR s & AN 64 Ve Rkl 116 K 168 KT RS
13 BIEE 65 BT RG 117 SRRk 21 169 INT R
14 FFYLAF 66 WATLT 118 =gl 170 B} A5
15 ERk 67 0 S il 119 A 171 M5
16 e 68 PR ] 120 5+ Fh 172 [iipeitig st
17 JOE= iy 69 WL RS 121 KIgF 173 e
18 ARG 70 LI Fp 122 ZEME 174 RKH
19 BeF b 71 LR 123 ES il 175 SRR
20 VLRG M 72 IR 124 SRR 176 FHNHE
21 SRl 73 =W IR 125 PET 177 Hekar
22 1N DN 74 MK TR 126 ST AR 178 FSUNL
23 DA 75 b 127 MRF A 179 SLAT
24 kg 76 ik 128 et 180 A
25 LAy 77 BB 129 T4 181 e\ R
26 A 78 + 12 A 130 EIRA 182 RE
27 AR 79 FSIL] A 131 R er 183 KB HE
28 EART Y 80 SRAELE 132 HEARERG 184 iTER
29 KA Fp 81 A 133 R 185 JEVRE RSk 2T
30 A 82 WSS 21 134 VB R P b 186 EEl
31 etk 83 Kegmh 135 S 187 AW
32 T 84 LT 136 ARG 188 FERLT
33 AR 85 Ak 137 R 189 8 Y A
34 YNFF 86 — 2% 138 gl 190 B
35 EPEA 87 Kb 139 KT 191 SRR
36 T 5E T 88 MR 7 140 23]l N 192 BEA
37 INEERE 89 FARLT 141 iR XY 193 ARG
38 Loy 90 Ok 142 LRAN ] 194 PG
39 ERHOE 91 R 143 KAEF 195 wES
40 R R 92 NIL= 144 R ARG 196 —it
41 i H Ak 93 JUNFH 145 A 307 F 197 2 yE b
42 KARFE 94 By 146 KA 301 198 Kk
43 XU HF e 95 e B 147 VINARH 199 P Fp
44 LG 96 B 148 v i 200 PR ]
45 “HHk 97 —HTF 149 IR 201 HAH
46 i 3k 551 98 T RUEL 150 KRBT 202 ERB
47 EEBHR 99 A 151 Ak 231-8 203 He 445
48 INT DL 100 Rk 152 HFH 32-5 204 AT
49 TP 101 TN 153 Py 205 KT
50 TR 102 /NG G 154 N e 206 ke
51 R 103 i S A 155 H 232
52 SRR 104 u_-# 156 S009-2
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Table 2 Analysis of phenotypic genetic variation of japonica rice in

the Taihu Lake region

PR ROME R P AR |
SHEFHFRE(D)  118.0  170.0  158.0 14.1 8.92
HRRABEE(RE) 148 36.8 25.7 4.3 16.65
SIS (em) 15.1 66.6 31.0 5.4 17.30
B FE (em) 0.6 1.9 1.3 0.2 15.15
PR (cm) 76.0 2106  136.1 19.9 14.62
K (em) 14.7 40.9 21.8 2.9 13.26
AR R 703 263.6 1427 33.4 || 23.43
EAE R 59.5  221.7 1329 31.0 23.33
L5502 (%) 82.3 96.9 93.1 2.2 2.33
TR HE(g) 20.5 36.9 27.6 2.6 9.57
AhiK (mm) 6.47  10.50 7.69 0.62 8.06
ARLTE (mm) 2.34 4.10 3.30 0.27 8.18
BRI B8 L 1.92 3.87 2.35 0.35 || 14.89
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Fig.1 Diversity index of 13 phenotypic characters of japonica rice germplasm resources in the Taihu Lake region
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Fig.2 Correlation coefficient matrix of 13 phenotypic traits of japonica rice germplasm resources in the Taihu Lake region
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Table 3 Principal component analysis of japonica rice germplasm resources in the Taihu Lake region

Wi PCl1 PC2 PC3 PC4 PC5 PC6 PC7
L E R 0.402 -0.148 0.207 -0.069 0.324 -0.022 0.089
FARRAT R 0.253 -0.088 0.250 -0.258 0.440 -0.457 -0.363
ClligiS -0.001 0.416 0.191 0.313 -0.116 0.091 -0.230
Cill -0.017 0.369 -0.114 -0.196 -0.380 -0.346 -0.587
B 0.296 0.155 0.302 0.294 0.252 0.243 -0.247
K 0.075 0.361 0.378 0.235 -0.062 0.249 0.086

JEIER TR 0.254 0.457 -0.201 -0.265 0.090 -0.029 0.307
T AE SR 0.268 0.435 -0.232 -0.301 0.094 0.044 0.261
g 0.161 -0.154 -0.287 -0.329 0.042 0.711 -0.453
THRiE 0.194 -0.181 0.407 -0.308 -0.493 0.054 0.075
ARk -0.284 0.082 0.464 -0.462 -0.021 0.143 0.091
AR 0.429 -0.149 0.103 -0.024 -0.393 -0.043 0.114
AR T -0.464 0.150 0.209 -0.270 0.247 0.091 -0.002
FHOEAE 1.802 1.640 1.279 1.081 1.009 0.916 0.835
TR (%) 24.99 20.69 12.58 8.99 7.84 6.46 5.37
FRTTERE (%) 24.99 45.67 58.25 67.24 75.07 81.53 86.89

F4 NHBREBEMRTRNEETN D E

Table 4 The comprehensive evaluation D value of japonica rice germplasm resources in the Taihu Lake region

ds A D1{H He44 ds A D1{H He44 ds A D1{H He4
138 BLRFD 2.07 1 115 ZEFH 0.46 41 177 #kar 0.15 81
13 B 1.82 2 27 VKR 0.40 42 36 M 0.14 82
121 K18H 1.34 3 205 REUKEE 0.40 43 43 MR 0.14 83
92 NH= 1.30 4 31 Motk 0.40 44 178 ZRFh 0.14 84
18 PFFHE 1.27 5 56 MHATHEAE 0.39 45 16 &% 0.13 85
126 RITAYIR 1.22 6 180 L2 F 0.39 46 128 1B4¢Fp 0.12 86
41 Mahgk 1.10 7 171 HeArE 0.37 47 194 BRAH 0.12 87
51 ERE 1.03 8 49  TITF 0.37 48 113 RIS 0.11 88
141 RHEAGH 0.97 9 183 KPP 0.37 49 45 =ERSk 0.11 89
68  KH 0.88 10 173 “FEFp 0.35 50 109 HFFZHELL 0.10 90
63 314 0.85 11 88  MIMiE 0.35 51 200 LLAFE 0.09 91
127 BRFEFP 0.83 12 15 FrE 0.35 52 79 BB 0.09 92
114 JEAF 0.82 13 53 R H RS 0.34 53 86  —MX% 0.08 93
80  FRELEF 0.81 14 93 JuIVFh 0.33 54 203 HEEAR 0.08 94
96 R 0.78 15 132 B 0.33 55 135 4IE4 0.07 95
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i AR D1E He44 i AR D1E He44 i AR D1E %
120 JEAFf 0.78 16 61  HEHSE 0.32 56 100 LBk 0.07 96
14 SFULHE 0.73 17 87  KiHE 0.31 57 199 PpEFR 0.06 97
75 CEWAH 0.73 18 97  =HIFF 0.30 58 107 ¥ EORR 0.06 98
67  HE A 0.69 19 72 RERRE 0.30 59 58 FAER 0.06 99
60 —— 0.68 20 35 ERMEIER 0.30 60 78 THEMERE 0.05 100
37 /NERE 0.67 21 44 B 0.30 61 57 BREK 0.05 101
136 MR 0.64 22 66 WAL 0.29 62 105 fLEH 0.04 102
34 4iFFEE 0.64 23 46 S H 0.28 63 131 gskar 0.04 103
133 FHE 0.63 24 33 RERS 0.28 64 116 KHH 0.04 104
30 A 0.58 25 101 FHME 0.28 65 204 BT 0.03 105
40 TR OCER 0.55 26 69  HEETHH 0.25 66 50 ST 0.03 106
189 12H7FE 0.54 27 140 EHKINE 0.25 67 11 /NEFE 0.03 107
108 —HkiT 0.54 28 17 B 0.24 68 172 VHHETRS 0.01 108
81 fikAd 0.54 29 52 TRMERE 0.24 69 187 ZLMIFE 0.01 109
71 Mkt 0.54 30 174 RKH 0.23 70 23 NHEH 0.01 110
74 HISEVERET 0.52 31 188 FrEker 0.23 71 83 KELEFH 0.01 111
54 WRIE 0.51 32 95  MiIEAH 0.22 72 201 R 0 112
55 EETE 0.51 33 42 KRR 0.20 73 48 NFWE 0 113
38 Hlbw 0.50 34 94 KA 0.19 74 162 HER -0.01 114
176 W HE 0.50 35 142 ZEL0FF 0.19 75 195 fEEH -0.02 115
139 KBk 0.48 36 104 U _E#r 0.19 76 76 WHEE -0.03 116
84  HHeT 0.47 37 90 TRk 0.18 77 85 BAK -0.04 117
106 MREAH 0.47 38 163 fAFH 0.18 78 198  K&i% -0.05 118
70 ARF 0.47 39 112 &5 0.18 79 179 SI&F -0.05 119
29 KR 0.46 40 197 ZR¥fEFD 0.18 80 110 Kk -0.05 120
122 FEHMH -0.05 121 8 KAk -0.26 150 161 XOMgiFg -0.63 179
91  HWH -0.06 122 99 FITHRIA -0.28 151 22 BELer -0.67 180
147 JNELFA -0.06 123 192 BBEH -0.28 152 157 WEFk -0.67 181
144 HEWAE -0.06 124 196 —kits -0.30 153 160 Jorti A -0.68 182
169 /M -0.07 125 62 ¥HE -0.30 154 166 HAR T -0.69 183
190 kT -0.07 126 19 BEFFh -0.31 155 6 X -0.70 184
102 /NEHE -0.07 127 137 R -0.32 156 165  BLHL R -0.73 185
77 BB -0.07 128 181 /R -0.33 157 164  /INEERE -0.73 186
47 BBH -0.08 129 118  Sff -0.35 158 11 583-6 -0.76 187
149 R MRS -0.08 130 175 SEKFP -0.35 159 7 FERE -0.82 188
59 Hi%jLgkFh -0.10 131 64 A -0.36 160 159 8014 -0.84 189
98 TR -0.10 132 65  FEILITAE -0.37 161 152 A 32-5 -0.85 190
20 VLREME -0.10 133 12 AL -0.38 162 32 HiFE -0.90 191
73 ZRORRE -0.10 134 134 JGfE -0.38 163 170 A -1.07 192
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P A D1E He44 i AR D1E He44 i AR D1E %
148 HFp -0.11 135 167 Rk -0.39 164 182 &R -1.07 193
39 BHOGL -0.11 136 103 kA -0.39 165 156 S009-2 -1.09 194

9 &M -0.14 137 123 Z%Fp -0.40 166 145 5307 7 -1.12 195
89 KL -0.15 138 28 LIRE -0.40 167 146 KM 301 -1.16 196
193 R -0.16 139 21 iR -0.41 168 191 LA -1.17 197
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Fig.3 Cluster analysis of phenotypic traits of japonica rice germplasm resources in the Taihu Lake region
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Table 5 The mean values of agronomic characters of japonica rice

germplasm resources in the Taihu Lake region
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