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Phenotypic diversity analysis on rice landraces planted by Lisu nationality
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Abstract: 18 important agronomic traits of 56 rice landrace resources planted by Lisu nationality were collected in
Yunnan province during 2007-2013 and were comprehensively investigated and analyzed in this study. The results showed
that the variety diversity of rice landrace planted by Lisu nationality was higher in southern Yunnan than northern Yunnan,
and colored rice resource was rich, especially for red rice, accounted for 50% of the germplasms collected. The diversity in-
dices of quantitative traits were significantly higher than the diversity indices of descriptive traits, with the former varied in
1.68-2. 06 and the latter varied in 0.60-1. 16. Results of principal component analysis indicated that the traits tightly relat-
ed to plant type and yield were the main factors affecting the phenotypic diversity. The unique and superior resource inclu-
ding Honggenxi, Xueshangu, Xilufeng, Aijiaoxi, Lengshuibaigu, Honggu, Diaogu, Yegaigu, Nuogu, Baikehongmi, Egagu
selected from 56 rice landraces can be used for further precise identification and utilization.
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Table 1 Detailed information of 56 rice germplasms collected from Lisu nationality neighborhood of Yunnan province

5% kW T I %%%)i 5% sas e A R ?i?%
1 MR AR R KR KRR 1036|| 29 MEEMEITE B WiAE KRG B 1729
2 PEEMBENE KB BERS KRS KBRS 1429 30 fEEMEITE  BAKS KfE KFE FRE 1759
30 EEMBENE B HRG KRG BRE 1036 31 FEEMEITH KBS HifE KRR BRE 1759
4 FEEMPEIE EHER R KR BERE 1429 32 MEEMEITE JuEs WiAE KR R NA
5 MERMBENE dan Bk KR Rk 1429 33 EZMAILE  WAESRES O BER KR MR 1435
6 FEEIMNBE)IE i/ﬁ%;ﬁqﬂﬂ_ﬁh HifE KRS BERE 1505|| 34 IRIBTIOKMEE RN WiRE KRR BRE 1972
fi
7 EEMNENE SR KRG KRS BRE 1161 35 ImETIAKIER  AkAR WiAE KR BFE 1930
8 TELMBENIE AR HRE KR R NA || 36 TR 4an HifE KR B NA
9 EENPENIE  EEE HRG KR B ONA || 37 medkER fa HifE KRS B6FE 1650
10 FEZMPE B KR R KR EERE ONA || 38 aipOMEmEEE HEsa AR KRG BERE 1940
1 FEZINBEIE 2R RS KRS R 1785 39 MPON4EPEE SRS KRG KRS HifE 2355
12 FEZIMNIE Tl KRG KRR FRE 1813 40 fRIITHEEEE  BA KifE KFE FRE 2080
13 EEMPEIE oy B KR R NA || 41 fRILTTREE KA Wifg KRG BFE 2010
14 FEZINPEIE  Tiligy MG KA FiFE NA 2 frlimsmE ok Hifg JKAE RS 2 000
15 EEMETE  Kusg BifE KRG BifE 1497 43 fRIUTREME R R KifE  BGfE R 1700
16 FEEMBITE  HEES HRE KRS #RFE 1603|| 44 fRIEWHE  ZIIA HifE KRS BFE NA
17 BEEMNETE  &E MR KR ORERE 972 45 MRTBSERE kR WRE KR R NA
18 EEMNETE  EFHA KRS KRS BERE 1687 46 fRILHEEME RS g KFE RS NA
19 FERMETE BN HRE KFE R 1687|| 47 il BER HIfE KRS BFE NA
20 PEEMEILE RKA R KR B 1678 48 RIMTTILE AREA Kifg  kFE #1800
21 fEEMEITE JLEAs A KRR #hR 1688 49 ATHMTILE  KAR KiFg KA A 1581
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22 fEEMEBITR  EEA BIRG kAR iR 1688 50 RUTMTTILE KA WifE KFE RS 1481
23 HEREMNBITE  =BRA WiRE KRR BAE 1696|| 51 BYIHNTTILE  Qiushi R kAR AR 1461
24 MEEMBITH  AFREF RS KRR BRE 1599 || 52 BRUTHNZITER FELTK HRE KA B 1650
25 PEEMEITE KR B KRS #R 1605|| 53 AGTHHZERRE 4an MR KFE B 1600
26 MEEMEITHR  KAER R KRG BNE 1609|| 54 RVIHNZEEH  MSELKA Wk kR AR 2100
27 FEEMBITE  ARER RS KRS BRE 1490 55 RUTMPIUKE RIERFS HRE Kk AR NA
28 PEEMIZEILE XGimLr KRG KRS ZEAE 1611 56 BITIMP/KE RER Kifg KR AR NA
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Fig.1 Proportions of 56 rice germplasms in different prefec-

tures
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Fig.2 Distribution of indica rice, Japonica rice, paddy rice,
upland rice, non-glutinous rice and glutinous rice of 56
rice landraces planted by Lisu natonality in five prefec-

tures
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Table 2 Analysis on quantitative traits of 56 rice landraces planted

by Lisu nationality in Yunnan province

PR S (E b2 EBKE  B/ME
B (A 7.79(37.90%) 2.95 19.60 3.20
PR (em) 144.32(20.50%)  29.65 202.57  81.50
B (em) 24.98(13.40% ) 3.33 3176 17.34
FEIH B (em)  10.47(61.20% ) 6.41 23.56 -2.18
S (em) 28.21(17.30%) 4.88 46.52  20.75
G5 (em) 1.41(13.70%) 0.19 1.94 1.00
MR CRL)  161.87(17.20%)  27.91 225.14  100.80
SR (%) 81.89(10.20% ) 8.38 9521  65.43
TR (g)  25.00(6.70%) 1.68 28.82  22.16
AR (mm) 7.95(10.00% ) 0.79 9.99 6.65
AHREFE (mm) 3.33(7.10%) 0.24 3.72 2.77
BB GE LE 2.41(16.00%) 0.38 3.60 1.91

SEYHEJG RS NEHE AR 5 R 5, AR R s RS R
SIS 8 R SR TR AR R BRK
TE LRI REEFE R0 ) 9 1,74 .2.06.,1.92 1.94 1. 84.2.02 2. 05,
1.92.2.03,1.97.2.01.1. 68,
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AR EARRIEAT 2 BT 0T, 45 28043 10 R i (A
DURRRINGE 4 £ 5 PR, WE4 FRSATLAEN, 18
AR P AR B 6 A F A T, H B
WK 73.15%, 55 1 £ FRAEME N 4.03,
DURRAR A 22.39% , bk i Rl B2 (B AR o 32 2
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KRR R 2. 84, TR A 15. 77% , A 4+
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1.57, STHRR N 8. 70% , T-HR0JTT & A kL T8 A Sy
FEAYRRAGAR, LR MR R =M, 5 F
B TR 1. 31, STk RN 7. 28% , Bk
ThL i S A SR EEMARAE AR, SR
5w Aoe, 86 FRUTHEFREE R 1. 07, 5Tk
R 5.92% JERIE R EEMARIEIR . B
Bras R mT UE B RO 32 o I 19 245
Fro
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Table 3 Frequency distribution of descriptive traits and diversity indices of rice landraces planted by Lisu nationality in Yunnan province

W (%)

ik 1 2 3 4 5 6 7 8 9 mﬁ%{#
T 39.29 - - - 42.86 - - - 17.86 1.04
i 51.79 - - - 33.93 - 12.50 - 1.79 1.04
NS 32.14 - 0 - 3.57 - 44.64 - 19.64 1.16
R 17.86 - 0 - 28.57 - 0 - 53.57 1.00
b 50.00 48.21 0 0 1.79 - - - - 0.77
fiiS 83.93 - 7.14 - 7.14 - 1.79 - 0 0.60
FERCR 1 AR5 AR 9 HBOT  BIM T 1 B, 5 I 7P S O e AR 1 L 3 P B, 5 R, 7 8], 9 AR ERLYE R 1
BRI 3 A6, 5 1175, 0. B S s Al 1. P16 220 603 W 4 20 5 A s 5 Kb 1,8 3.4, 5: 01,7, KL 9 B K

25 HE MRRERE

Hb 5 i g 5 v 2R R T R R R B
FEATI G TR £ 1) 2 B 48 BEASRR ARL 1) L 5 A v, A
BRI T — S A BT IR, A AR 4R 1 800 m DL L&
TR DX B BEIRAT 8 4y, bk [l B 4E P E 1Y
EE IR BB (O FP R IR A2 355 m, X SRS N B
e L5 1l P > AE W B 33X S8 B IR AT T A 1 1

— R U R S SR e FE D R TR A & i,
% TEIX 56 M IR A A 1 A B m R e,
ERE L 50% 605 1 0 SR TTIR AN 27 21K B,
XS ALK i o5 AR 2K OB R o LA
Bim T o 8 M IR R AR N LL A, X RT RE S
PR RAR QA E AR e/ Y & S E R, N3 TR 23
PRV A L AR VT 45 M X A e AR
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Table 4 Principal component weight of 18 phenotypic traits of 56

rice germplasms planted by Lisu nationality in Yunnan

province

. ENCES e

ik HWF1 WF2 HWF3 HWF4 HFS WF6
A REEL -0.30 039  -0.59 -0.18 -0.03 -0.11
M 0.87 032  -0.02 -0.11 0.05  0.02
K 0.52  0.58 0.33  -0.04 0.28  0.14
Tl B 0.84 0.04 -020 -0.18 -0.01 -0.14
LIRS 0.46  0.15 0.63 0.07 -0.02 0.26
ol -0.31 -0.34 0.66 -0.02 0.23 -0.22
T E 0.37 -0.22 0.28 -0.52 0.39  0.12
RS -0.08 039 -0.16 0.09 0.54 -0.07
TRLJT -0.14  0.19 0.21 0.57 0.39 -0.25
BB -0.40  0.72 035  -0.09 0.00 -0.01
ARLE 0.60 -0.40  -0.09 0.53 0.02 -0.04

ARKTEL  -0.56  0.69 029 -0.27 -0.04 0.05

i -0.14  0.46 0.09 054 -0.14 -0.17
Bl il 3 0.48  0.25 0.33  -0.08 -0.58 0.0l
NS 076 028  -0.15 0.05 023 -0.22
TR -0.15 001 -026 028 022 0.84
Filt Bz 1 022  0.61 -0.43 0.18 -0.21  0.07
i 0.09 -0.08 0.52 0.32  -027 0.14

x5 6 NMERSBEFHFLTESREHE
Table 5 Characteristic values and contribution rates of six princi-

pal components

ERAHT  HE sk AT
AT 1 4.03 22.39 22.39
HF 2 2.84 15.77 38.16
KT 3 2.36 13.11 51.26
HF 4 1.57 8.70 59.96
HF 5 1.31 7.28 67.23
H¥ 6 1.07 5.92 73.15
3 1w

THT X B PRANERIE 55 AT SE 8 A 16 1Y A B SR
ZIHIOF & H 6 58 Y, O SR nT RS K J , &
At IS BRI v a2 BRI AU Y e
FHLBT I 2 G PRI ARRAE BT IE 5 7l K R 1) T
] 20 R YRR K R A R R R A
HEAORIERL SR ST R AR SR AR AT A E
PSSR R DR3P e b B A R 7 ol e [
FME 2 A R SR8 R R I T2 (R e N 28 52
AR = R A HATOOR 2 e RSB
TBRBTE Eod R 22—, 2 BOR A 18T i
VL A VDL 19 e b X 3 26 DXL 5 T
Y= 2 IR O G Al G/ Lre B S g
IRl PR IEAFRN AR ) AR 6 PRI AR XS LU AT
IIEATIE S AN PR VK v T ERaFTi R Y-S N A¢ ¥ S
(EIT A MERE R AF T TG S RT L A R GA8 , —
(1 77 R RS xR R o7 S T SR i DR A
AR RE AU S BRI B2, 2 7870 e A PR ASE R RS e
R TR A IR0, 32408 SOk A e v gl i
TR M A5 20 =7 A e 2 AN R R T NGB 6 IfL
VR, T35 i DR 7, T DR DX (2 A 1) 44 1
R R 2 SR EE R A

AR ISR MM RIREE 2, =
P48 25 A B R AE RS AL 55 0] FH AR o B DR 0 1o
o BT S AR AT PR I LAY A R A RO S A
Or AR R RIA PG B O 2 T A R (4 A
VESCAE RTE T = i A R LR 2 Rk, BRI
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Table 6 12 selected rice germplasms with good comprehensive traits
RN BENE AN g Kok 6.60 165.40 90.21 25.90 144.80 9.56 3.46
(%01 A | 5 =TI ghsRE Kok 8.20 159.80 93.87 31.76 128.40 9.36 3.18
RN BT - EIR R KR 8.20 148.40 92.45 31.89 138.00 9.87 3.30
M BILE dlRER EZ N R N 10.00 194.80 89.73 40.00 163.60 8.83 2.92
Wt kEEE B ZHE SRR T KR 16.67 103.80 89.60 38.16 81.50 9.47 3.29
et kiER BkAn 2 AT 16.29 198.29 84.80 62.28 175.00 7.35 2.17
e kER an EZ- N-Vis 19.60 133.40 85.60 54.91 91.20 8.29 2.55
gt KEER mA EZEN=Yi 11.00 173.14 87.79 39.47 172.57 7.72 2.28
MM fEERE MRS Zhi 7.00 225.14 74.24 30.18 126.29 7.29 2.21
Bl Bl RS EZ AR 1A 7.20 201.00 65.67 22.36 130.60 9.99 3.60
RN 2R HSeak ZR ARE ET 10.86 167.14 91.80 48.00 144.14 7.33 2.24
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