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Analysis on Phenotypic Diversity of Rice Landraces
Newly Collected in Yunnan Province
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National Key Facility for Crop Gene Resources and Genetic Improvement ,Beijing 100081 )

Abstract: A total of 1189 newly collected rice landraces from 16 prefectures ( cities) of Yunnan were used to
study difference and distribution of the diversity index for rice landraces by 17 agronomic traits. The results showed
that the diversity indexes in counties Mangshi, Yingjiang, Longchuan, Tengchong, Menghai and Cangyuan ranged
from 1. 6010 to 1. 6822 ,which were higher than that of other counties. The diversity indexes in prefectures Dehong
(1.6951) ,Puer(1. 6746 ) and Lincang( 1. 6723 ) located in south and southwest parts of Yunnan were higher than

WS E#I2018-04-23  {EEAHI:2018-05-24  MI4%Hi AR A #§:2018-08-27

URL:http://kns. cnki. net/kems/detail /11.4996. S.20180824. 1343. 001. html

E€WE : FEESUE TR H (2016 YFD0100101 ) 5 [ K FHE %1 (2014 AA10A603 ) 5 [ 5 4 A ) F 53 B¢ IO 47 5T H (2017NWB036-01,
2018NWB036-12-2) ; B ZRAEYFI BTHTRT- & (NICGR2018-01 )

B EE E N ERLSFIR ST, E-mail : 741606821 @ qq. com, HKEF N IL[F S —EH

EAGVEE s e, EENF KRB RIS, E-mail ; hanlongzhi@ caas. cn



6 1] VZR R 5 B TSR AR R 7 o ) R B AP 1107

that of other prefectures. At rice ecological zone level ,the diversity indexes of yield related traits ( number of effective
panicles , number of spikelets per panicle, thousand-grain weight and seed setting rate ) and biological traits ( plant
height, grain length, grain width,flag leaf width and panicle extraction) were slightly higher in southern lowland and
upland rice zone( II ) than in northwest highly cold japonica rice zone( Il ) and southern single and double cropping
indica rice zone( I ). No significant difference on diversity indexes of 17 traits were observed among zones I | II
and Il , while the diversity indexes of 5 traits( seed setting rate , grain width, grain length/width ratio, flag leaf length
and flag leaf width)were significantly different between zone Il and northeast plateau japonica rice zone( V). The
diversity indexes of 13 traits( except for flag leaf angle,lodging, grain color and leaf hair) were significantly different
between zone Il and central single cropping indica or japonica rice zone( IV ). At nationality level ,the diversity in-
dexes of nationalities Hani, Han, Jingpo and Yi ranged from 1. 7033 to 1. 7308 , which were higher than that of other
nationalities. In the same prefecture, the average diversity indexes in Dehong prefecture with nationalities Jingpo
(1.3735) ,Lisu(1. 3714 ) and Han( 1. 3526 ) were high. In the same nationality , the average diversity indexes of Han
in prefectures Dehong, Baoshan, Lincang and Yi in Honghe were high (1. 6190-1. 6808 ). 173 accessions with big
panicles and 84 accessions with big grains were found mostly in prefectures Dehong, Xishuangbanna and Puer. The
accessions with slender grains were mainly distributed in prefectures Dehong and Lincang. Taken together,the pre-

fectures and counties in south and southwest of Yunnan province were found to be a diversity center of rice landraces.

Key words: Yunnan; rice landraces; new collection; diversity; nationalities
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Table 1 The diversity index of 17 traits in rice landraces collected from 57 counties of Yunnan

LGN A ¥ifE PR AR ¥iE

Traits Variation range Mean Traits Variation range Mean

Fkim PH 0. 0000 ~2. 1575 1.3651 T 2 PE 0. 0000 ~2.2176 1. 4058
K PL 0. 0000 ~2. 0981 1.3533 S4< FLL 0. 0000 ~2. 0621 1.3935
A WEEL PNP 0. 0000 ~2. 0198 1.4370 G 58 FLW 0. 0000 ~2. 1869 1.4553
TEREL GPP 0. 0000 ~2. 1383 1.4778 T PT 0. 0000 ~ 1. 0901 0.7174
45955 SSR 0. 0000 ~2. 0253 1.3244 "AHE LH 0. 0000 ~ 1. 3108 0.7976
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r1(4)
LEZON A5 i ¥l LEZN A2 ¥l
Traits Variation range Mean Traits Variation range Mean
THRiHE TCW 0. 0000 ~2. 1329 1. 4091 G £f B FLA 0. 0000 ~ 1. 3654 0. 8723
BHRK GL 0. 0000 ~2. 0996 1. 4267 NP 0. 0000 ~ 1. 3197 0. 6458
ARLTE GW 0. 0000 ~2. 1137 1.4241 iz 7 SCC 0. 0000 ~ 1. 0331 0.6418
AR FE L RLWG 0. 0000 ~2. 0198 1. 3957

PH : Plant height, PL; Panicle length,PNP; Panicle number per plant, GPP: Grains per panicle,SSR:Seed setting rate, TGW ; Thousand-grain weight, GL:
Grain length , GW ;: Grain width, RLWG ; Ratio of length to width for grain, PE: Panicle extraction, FLL: Flag leaf length, FLW ; Flag leaf width, PT: Panicle
type, LH: Leaf hair, FLA ; Flag leaf angle, L; Lodging,SCC;Seed coat color. The same as below

2 FE(W)kEMFRM 17 MERKSHEEIRRTHE

Table 2 The mean of diversity index of 17 traits in rice landraces in each county

o P " b4 3 o
A0 sreres] g ooy SRS o) shts] g o LRI
Diversity Diversity Diversity Diversity
County County County County
index index index index
Jel Longling 1.2352 || %wiH Ruili 1.0221 || ¥ Linxiang 0.9863 || YL Zhenyuan 1.2747
% FH Longyang 0.3262 || ZVL Yingjiang 1.6602 || AT Shuangjiang 1.5423 || &°F Luoping 0. 9943
Jifi f) Shidian 1.0166 | #4K Deqin 1.1270 || 7Kf# Yongde 1.4829 || J”B Guangnan 0.6124
J¥ #ft Tengchong 1.6383 || ZEVE Weixi 1.4374 || %) Zhenkang 1.4370 || JBRZEHE Malipo 1. 3991
Kk Dayao 1.0647 || A% B 7 Xianggelila 1.2438 || Bt1ll Gongshan 1.2521 || 3¢l Wenshan 0. 4485
#F Lufeng 0. 0000 ] 1 Hekou 1. 4459 223 Lanping 1. 3683 AL Yanshan 0. 8866
A3E Mouding 0.5411 || £I7 Honghe 1.3197 || ¥K Lushui 1.5795 || it Jinghong 1. 3295
WU Shuangbai 1.3843 || 4&°F Jinping 1.4243 || VT3 Jiangcheng 1.3086 || #iiF Menghai 1. 6082
k4 Yaoan 0.7893 2444 Luchun 1. 0396 FR Jingdong 1.3758 kil Mengla 1. 5291
55K Heqing 1.4055 || F#ill Pingbian 1.4498 || SR Jinggu 1.4977 || #i°F Xinping 1.4582
SIJ)1] Jianchuan 1. 0654 JGFH Yuanyang 1.5104 78 Lancang 1.5594 JCIT. Yuanjiang 1.5577
#1111 Weishan 0. 4892 ‘& & Fumin 0. 5096 ik Menglian 1. 4692 Y3 Qiaojia 1. 0629
] Lianghe 1. 3509 TR Ninglang 1. 0370 7T Mojiang 1. 3055
Bl Longchuan 1. 6337 YR Cangyuan 1. 6010 3 Simao 0. 0000
51T Mangshi 1. 6822 Tk H Gengma 1. 5066 Vi A Ximeng 1. 5950
% 1.81
< 1.6
£
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S 08
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BS: Baoshan, CX ; Chuxiong, DL ; Dali, DH : Dehong, DQ : Diging, HH ; Honghe , KM : Kunming, L.C ; Lincang, L] : Lijiang, NJ : Nujiang,,
PE.Pu’er,QJ: Qujing, WS : Wenshan , XSBN : Xishuangbanna, YX : Yuxi, ZT; Zhaotong. The same as below
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Fig.1 Mean of diversity index of 17 traits in rice landraces for 16 cities
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Table 3 Average value of the diversity index of 17 traits in different rice ecological zones

LEZON FEVEA 25X Rice ecological zone

Traits I(17) I(18) Mm(11) V(9) V(2)
Wk PH 1.2934 1. 6380 1. 5490 0.9117 1. 1860
K PL 1.2858 1. 6769 1.3634 0.9187 1.3593
RS PNP 1.4213 1.7498 1. 4694 0.9370 1.3593
HRLEL GPP 1. 4735 1. 7520 1.7349 0.8721 1. 2206
455055 SSR 1.3279 1. 6460 1. 4049 0. 8209 0. 8086
T-kiE TCW 1.3504 1. 8048 1.3927 0. 8999 1. 2206
ARk GL 1.3542 1.7412 1. 4201 1. 0415 1.3593
HRLYE GW 1. 4035 1.7764 1. 4677 0.9535 0.8217
AR FE L RLWG 1.4532 1. 6550 1.3190 1.0088 1.0473
T PE 1.3635 1. 6007 1.6314 1. 0079 1. 1860
S FLL 1.3954 1.7568 1. 3094 0.9278 1.0473
B3 FLW 1. 4626 1. 7430 1. 5894 0.9559 0.9473
FE7 PT 0.7822 0. 8813 0. 6742 0.3771 0. 7563
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x3(&)
LE2N FEfE/EZS X Rice ecological zone
Traits I(17) I (18) M(11) V(9) V(2)
g HE LH 0.6618 0. 9556 0.9231 0.6511 0.7701
S FA B FLA 0.7918 1. 0287 0.9378 0. 6898 0. 8564
FIRM: L 0.6714 0.5877 0.9150 0. 4077 1. 0473
il 4 SCC 0.6157 0.7532 0.6511 0. 4849 0. 6831

TR SRS DX 5 I - i AR Gk A X T VR0 P b o R DX IV b — Z RS DX VSR RO R X, 455 P B RoR %48
FEX A (A %, T

I :Single and double cropping indica rice zone in southern Yunnan, II : Lowland and upland rice zone in southern border, Ill : Highly cold japonica rice
zone in northwest Yunnan, IV ; Single cropping indica and japonica rice zone in middle Yunnan, V :Plateau japonica rice zone in northeast Yunnan. The

digital in parentheses indicates the number of county in rice zone. The same as below

R4 BWEESKE 4 MERPOSHEEERER SR (FERER)

Table 4 The diversity index of 14 traits in rice ecological zones( new multiple range test )

REPEAE S IX R E3S AR Rk LHIR TR (AL IAN
Rice ecological zone PH PL PNP GPP SSR TGW GL

I 1.293ab 1. 286ab 1.421ab 1.473a 1. 328ab 1.350ah 1. 354ab
I 1.638a 1.677a 1.750a 1.752a 1. 646a 1.805a 1.741a
I 1. 549a 1. 363ab 1. 469ab 1.735a 1.405a 1.393ab 1. 420ab
v 0.912b 0.919b 0.937h 0.872b 0.821h 0. 900b 1.042b
\ 1. 186ab 1.359ab 1.359ab 1.221ab 0. 809b 1.221ab 1.359ab
FEAEAEAIX ARLTE AR T L Sl S Cil N Ly FER M AHE
Rice ecological zone GW RLWG PE FLL FLW PT LH

I 1. 403ab 1.453ab 1. 364ab 1.395ab 1. 463ab 0.782a 0. 662a
I 1.776a 1.655a 1.601a 1.757a 1.743a 0.881a 0.956a
I 1. 468ab 1.319ab 1.631a 1.309ab 1.589a 0. 674ah 0.923a
\Y 0. 954bc 1.009b 1.008b 0.928h 0.956h 0.377h 0.651a
\ 0.822c 1.047b 1. 186ab 1.047b 0.947b 0.756a 0.770a

ARG FHREERIR 0.05 K225 B, SIMMARE BIRMERFR B QAR VE AR AS X (8] D0 B35 22 57 R B
Values followed by different small letters are significantly different at 5% probability levels. Flag leaf angle,lodging and grain color were no significantly

different between rice ecological zone and were not listed

2.3 BEBERKKBHMFRMRESHEEESR MER N 17 DHIR 2R SCE Y E R
22 MEVEE ] 17 DR ZREETE B 0.0000 ~ 1. 7308, BR1E 55 % 41, Hofts 21 SRR B K

7 0.0000 ~2. 1824, Hirp T 5 1Y 2 FE 1 48 B0 ZREVEFEECH 0. 7622 ~ 1. 7308, Horh iy Je i Ik &

SR, YRR B B/ NER (R 5) , 45 WIERSERI 2RI RT 1.7000( £ 6)

®5 KEHF R 17 MERN S HEEIERERBRBERKENHETWL

Table 5 Variation of diversity index of 17 traits in rice landraces in different rice nationalities

LGN ZREERREL LGN ZREERREL GRN ZREEFREL
Traits Diversity index Traits Diversity index Traits Diversity index
PR PH 0. 0000 ~2. 1311 AHi GL 0.0000 ~2.0623 || %I PT 0. 0000 ~ 1. 0795
K PL 0.0000 ~2.0887 || AFHLFE GW 0.0000 ~2.1220 || M HE LH 0. 0000 ~ 1. 2467
B R PNP 0.0000 ~2.0868 || AR5k RLWG 0. 0000 ~2. 0071 St £ B FLA 0. 0000 ~ 1. 3398
TR %L GPP 0.0000 ~2.0762 || f&4ih i PE 0.0000 ~2. 1434 || fl{k1E L 0. 0000 ~ 1. 2583
£5525 SSR 0.0000 ~1.9135 || @I FLL 0.0000 ~2. 0664 || FfJz {5 SCC 0. 0000 ~ 1. 0549
TFhiE TCW 0.0000 ~2. 1824 || @I58 FLW 0. 0000 ~2. 0557
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Table 6 The mean of diversity index of 17 traits of rice landraces in different rice nationalities
593 ZREERREL || R ZREERRAL || R ZREERREL || R ZREPEFREL
Nationalities Diversity index| Nationalities Diversity index| Nationalities Diversity index| Nationalities Diversity index
Fi] £ % Achang 1. 1520 T8 EV % Deang 0. 0000 R Lisu 1. 6303 {EJ% Wa 1. 6374
% Bai 1.5998 I JE#% Hani 1.7033 % Man 0.7622 PRI Yao 1.3586
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Table 7 Variation of diversity index of rice landraces in different rice nationalities within city
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Table 8 Variation of diversity index of rice landraces among different cities in nationalities
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