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Table 1 The ID and name of the 145 accesses in Ningxia
i i B 24 s i i 44 ETRes i i 44 G5 i i 44
1D Variety name 1D Variety name 1D Variety name 1D Variety name
P = e 7 = e o =}
15000 M35 15038 L A 35 15037 L AMZE 15074 2009XZ-588
Ningjing 3 Ningxiangdao 3 Ningxiangdao 2
15002 JHTS 15039 WSS 15075 2007XZ-181 15111 212
Ningjing 7 Ningxiangdao 5 Jie 15
Py =N . (=% RO =}
15003 JH9E 15000 S AMRLE 15076 2013-1 15112 T 10%
Ningjing 9 Ningxiangyou 1 Jingning 10
ey (=) He 25 (=) He
- TH 125 waE 2% B . B 127
15004 Ningjing 12 15041 Huayu 2 15077 2013-409 15113 Hua 127
- THE 14 %5 & 94 _ 718
15005 Ningjing 14 15042 Hua 94 15078 2013-731 15114 Jie 18
- TRE 15 5 119 - TR 15145
15006 Ningjing 15 15043 Hua 119 15079 2012-151 15115 Ningda 15145
- THRE 16 5 - 1 92 B - TR 14604
15007 Ningjing 16 15044 Hua 92 15080 2012-162 15116 Ningda 14604
- TR 18 5 1 98 ~ TR 15147
15008 Ningjing 18 15045 Hua 98 15081 2011-173 15117 Ningda 15147
2y =) I paes =
- TR 19 5 117 e TR 13459
15009 Ningjing 19 15046 Hua 117 15082 2012-336 15118 Ningda 13459
o1 23 # 118 i R 15
15010 Ningjing 23 15047 Hua 118 15083 2013-1104 15119 Ningdaheijing 1
P! =1, - =l {=)
_ TR 24 & 11 , . TRA4S
15011 Ningjing 24 15048 Jie 11 15084 2013-1120 15120 Ningda 1
o1y T2 P12 ; i FK 3
15012 el T 15049 5 15085  2013-1134 15121 v 3
- TR 26 5 9 g TR 15152
15013 Ningjing 26 15050 Jie 9 15086 SD-3 15122 Ningda 15152
_ S 27 B w17 . . T4 15153
15014 Ningjing 27 15051 jin 17 15087 SD4 15123 Ningda 15153
- TR 28 5 %1310 _ TR 15154
15015 Ningjing 28 15052 Jian 1310 15088 XM-307 15124 Ningda 15154
_ T 29 & . %1320 . . A 12596
15016 Ningjing 29 15053 Fan 1320 15089 SD-1 15125 Ningda 12596
o [ 1 sl {=)
_ TR 315 - %11 g TK25
15017 Ningjing 31 15054 Jian 11 15090 SD-2 15126 Ningda 2
. TR 32 . %6l i K 13458
15018 Quiei %o 15055 = "o 15091 04-17 15127 G 1 5uss
- THE 3345 - %24 el 3% TR 15158
15019 Ningjing 33 15056 Jian 24 15092 Youyin 3 15128 Ningda 15158
- TR 34 5 41342 - TR 15159
15020 Ningjing 34 15057 Jian 1342 15093 13-1072 15129 Ningda 15159
- TR 35 5 %1346 - TR 15160
15021 Ningjing 35 15058 Jian 1346 15094 13-1 15130 Ningda 15160
- THRE 36 5 %1360 - B 1R 843
15022 Ningjing 36 15059 Jian 1360 15095 13-1044 15131 Nongke 843
ey {=) e {=} S
15023 JHE3TS 15060 2T 2% 15096  13-1099 15132 wmAK
Ningjing 37 Jingning 2 Heixiangmi
o2y =1 £rer 3 B s g
15024 385 15061 T3 15097 2011xw-200 15133 B
Ningjing 38 Jingning 3 Maomaonuo
- THE 39 5 T 6 7 oy BT
15025 Ningjing 39 15062 10 oning 6 15098 %97 15134 1 ilandao
ey =) =4 (=) Wi vy
- THE 40 5 . MTTH 3 AN % =
15026 Ningjing 10 15063 Jingning 7 15099 2012QX-18 15135 Xiaonuodao
) SR A1 T 218 1k 123 A B A
15027 Ningiing 41 15064 \ingsi 218 15100 H 2123 15136 v 1 ghebaipidao
TR A2 B T 460 T 629 KHTER
18028 Ningjing 42 15065 Ningzi 460 101 Ningzi 629 15137 b baimangdao
- THE 43 5 r TR 143 16 124 = B R R
15023 Ningjing 43 15066 Ningda 143 15102 Hua 124 15138 Yeshengbaipidadao
= THE 44 5D TR 62 JINET A R
15030 Ningjing 414D 15067 Ningda 62 15103 08X1271 15139 Xiaohongbandao
ey =1 5 e
0 THE 44 5@ -~ a7 T /NBE AR AR
15031 Ningjing 142 15068 11NX-2417 15104 2013LJ-17 15140 Xiaohubandao
oy = - =
15032 JHEAS & 15069  TINX-23224 15105  2012x-8 15141 FE/DBERRRE
Ningjing 45 Youmangxiaohubandao
ey (=) 7
. T 46 2 11T — UNEE T
15033 Ningjing 16 15070 2004]J]J-58 15106 2013LJ-10 15142 Xiaobaibandao
- THE AT 5 na HT A AR IR A
15034 Ningjing 47 15071 2004J-33 15107 Jingning 4 15143 Youmangdahubandao
- THG 216 . 3 - KIEHR A
15035 Ningdao 216 15072 2003Y-266 15108 13-59 15144 Dahubandao
PR S - -
15036 A1 15073 2012-784 15109 3.5 69 15145 HIE/M
Ningxiangdao 1 Ningzi 69 Baipixiaodao

B :15001~15132 & [H & fhFl, 15133~ 15145 2 )y 5 il
Note:15001 —15132 were self-bred varieties, 15133— 15145 were landraces.
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B4 AR 0B ZREME TS R (R 3R B EBLIE N E ECRO. 45; B 4 32 B LUFF
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Table 2 Genetic variation analysis of quantitative traits in landraces and self-bred varieties of rice in Ningxia

HEAR EshE  rww gz SRR CCBREHE S oy

Trait Range Average  Variance SZi?ﬁ?;i L/O\if’liillti‘c]); of F- value
Pk /cm  Plant height 74.01~109. 46 89.10 20. 88 4.57 5.13 40.38% *
fiK /em  Spike length 15.54~23.07 18. 84 1.59 1.26 6.68 5.39" "
AR MARAL  Grain number per panicle 56.08~247.11  139.19 710. 76 26. 66 13.15 5.76%
SR %L Filled grain number per panicle 5.80~216. 61 110. 50 372. 88 19. 31 17. 43 8.30"
2550 Seed setting rate 0.05~0. 96 0.79 0. 000 46 0.068 8.61 9,28~
LR /cm~! Grain density 2.96~13.18 7.41 1.081 6 1.04 14.03 8.10" *
— KA First panicle branch 6.24~16.71 13. 84 1.37 1.17 1.13 1. 00
TR Ei#E  Secondary panicle branch 8.97~45.17 24.02 23.04 4. 80 20.03 7.80%*
AKi K /mm  Grain length 6.41~8.90 7.37 0.025 6 0.16 2.16 31.50" %
AR5 /mm Grain width 2.68~4.14 3.48 0.036 1 0.19 3.02 9.32" *
BB GE L Ratio of grain length to width 1.87~3.34 2.31 0.008 1 0.09 3.98 18. 94 *
#lit /em  Flag leaf length 17.07~41. 43 28.09 15.21 3.90 13.90 3.32" "
S5 /cm  Flag leaf width 1.13~2.13 1.61 0.008 1 0.09 5.72 8.78% *
B —nt K Length of the second leaf above 26.17~52. 30 39. 65 18.92 4.35 10. 97 3.81% "
8] %5 /cm Width of the second leaf above 0.90~1. 80 1. 36 0. 006 4 0.08 6. 46 7.61%*
PARRTEEL  Panicles per plant 3.5~16.67 8.65 5.38 2.32 6.76 3.46" "
Bk BE%RL  Tillering number per plant 2.5~15.67 7.65 6.92 2.63 4. 65 2.20**
MpRFERL M /g Total grain mass per plant 1.97~42. 34 21. 87 29.56 6.29 28. 74 3.10% *
PAFER i /g Grain mass per spike 0.13~4.71 2.70 0.25 0.50 18. 66 7.16% "
FHiffite /g 1 000-grain mass 19.21~29.58 24,42 1.64 1.28 5.25 9.15% *

T x PRORZEFIRE] 1M B KT« RN ZE IR 5% WE K,
Note:“ % % "means differences reached 1% very significant level;* * ” means differences reached 5% significant level.
®3 AEAKEMRIBEREERNBESHERELSF
Table 3 The genetic diversity index and frequency of four quality traits
FER L LR B A3 Frequency
Trait Genetic diversity 1 2 3 1

Hisefs  Glume color 1.19 0. 50 0.18 0. 24 0.08
FiseH T  Glume pubescence 1. 06 0.27 0.28 0.45
FIf  Glume-tip color 0.55 0. 88 0.03 0.17
AR Grain shape 1.07 0. 02 0. 40 0.55 0.03

TEFE 6 1 W PEFF 3. 2 SR BEAT 82,3 FFO0 . 4 BERE BUCH B 1 M2 .3 IR0 L FF3E, 2 2045, 3 SR A RJB AR 1 IR L 2 [
G, 3 MR L4 A,

Note; Glume color includes:1 liver spot rod yellow, 2 red liver spot rod yellow, 3 rod yellow, 4 orange; glume pubescence:1 scarcity, 2
medium, 3 dense; glume-tip color:1 rod yellow, 2 red brown, 3 black glutious ; grain shape:1 short round, 2 broad ovate, 3 ellipse, 4

slender.
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Genetic diversity index of quantitative traits of rice varieties in Ningxia
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Fig. 2 The genetic diversity index of rice landraces and developed varieties in Ningxia
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Table 4 Selected characteristics and corresponding eigenvectors
WH TR 1 ERSY 2 ERS3 EM 4 ERSY S ERST 6 ERS T M8
Ttem Prin 1 Prin 2 Prin 3 Prin 4 Prin 5 Prin 6 Prin 7 Prin 8
F:fE{H Eigenvalue 6.5 2.84 2.04 1.87 1.43 1.10 0.98 0.91
i%j;%ﬁfmm 0.32 0.47 0.57 0.66 0.73 0.79 0. 84 0.88
ﬁﬁﬂiimc oot 0.20 —0.14 0.15 0.27  —0.09 —0.27 0.35 —0.14  #k#% Plant height
0.21  —0.28 0.16 0.14 0.15 —0.25 0.06 —0.01 K Spike length
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Genetic Diversity of Phenotypic Traits of Rice Landraces
and Self-bred Varieties in Ningxia

MA Sishuang, LI Zhenjiao, ZHAO Lu, ZHANG Qiannan,
LI Jinji, TIAN Lei, YANG Shugin and LI Peifu

(School of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract In order to study genetic diversity of rice landraces and self-bred varieties in Ningxia, the
genetic variability, genetic diversity of 145 rice landraces and self-bred varieties in Ningxia were ana-
lyzed with fuzzy mathematic analysis. The results showed that the genetic variation of 19 quantitative
traits in total 20 quantitative traits was significantly different, and the range of variation coefficient in
20 quantitative traits was from 1. 13% to 28. 74%. The plant height, grain number per panicle, filled
grain number per panicle, number of secondary branches, and total grains mass per plant of 145 rice
varieties showed bigger variation range and higher variance. The genetic diversity indices of four quali-
ty traits ranged from 0. 55 to 1. 19, with the average genetic diversity index of 0. 97, while the genetic
diversity indexes of 20 quantitative traits ranged from 0. 91 to 2. 11, with the average genetic diversity
index of 1. 62. The principal components analysis was conducted with nineteen traits with significant
difference, and eight principle factors were chosen with the cumulative rate of 88%. The cluster analy-
sis results showed that all the 145 rice varieties can be divided into five groups when similarity coeffi-
cient was 0. 75, the group [ and the group [l contained only one variety each, but the group [l con-
tained some high-yield varieties that had plant height, long spike and high grain density, and group [V
contained some varieties bred in recent years with the traits of high-quality and conventional rice varie-
ties with middle to plant height, loose panicle and high seed setting rate, which account for 64 % of
total 145 varieties. Group V contained the most of landraces and early stage bred varieties, with the
traits of a greater genetic difference between landraces and self-bred varieties. Above all, the genetic
diversity indexes of self-bred rice varieties were higher than that of landrace significantly, and there
were some genetic differences between landraces and self-bred varieties, so the favorable genes of
landraces can be applied in rice breeding in Ningxia.

Key words Rice; Landraces; Self-bred varieties; Phenotypic traits; Genetic diversity
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