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Diversity Analysis on Morphological Characteristics of the
Example Varieties Based on Rice DUS Testing
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Abstract:In order to evaluate the diversity of morphological characteristics and to provide a criterion for choo-
sing example varieties in rice DUS testing. Diversity analysis,including observed number of alleles, effective number
of alleles and Shannon’s information index ,were conducted with 49 rice varieties which listed as example varieties
in the DUS testing guidelines as material, combining with the 59 morphological characteristics investigated at
Hanzhou in 2008. The clustering analysis for the example varieties was also conducted according to their species di-
versity parameters. The results showed that total of 201 and 262 alleles for 59 morphological characteristics were ob-
served in the indica and japonica rice group,respectively,with an average of 3. 4068 and 4. 4407 alleles for each
characteristic in the two subspecies. The Shannon's diversity index averaged from 59 morphological characteristics
were 0. 8318 with a range of 0-1. 7674 and 0. 9828 with a range of 0-1. 8547 in the indica and japonica rice group,
respectively. Several groups,with each includes 2-3 rice varieties with similarity over 0. 7, were found in both indica
and japonica rice group,based on the clustering results. The results indicated that the 49 example varieties, which
with rich diversity in morphological characteristics, could be used for demonstration and adjusting for characteristics’
describing in DUS testing. The 49 rice example varieties could be reduced to 43 according the threshold with simi-
larity of 0. 7.
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Table 1 The experimental rice varieties and their origins

GMEKR SHERR R | SMEK MERE R
Variety Origin ~ Subsp. || Variety Origin  Subsp.
n7e FE I IR 30 IRRI 1
Sariqueen B J #igo g PR 1
wEes | wE 1| BFFE fEJ
15 01 FHE 1 RBiINE1E $ R I
bix Lk +H J Dasanbyeo wH I
WK o [ I HEERA HHE I
PSB RC 2 IRRI I =R i J
CPY 2199  R¥W J 992-239 FHE J
HER h R J Beniroman (=g 3 I
Tsukushia- H#& J BRE P H J
kamochi FH 36 -2 i J
EER FH J Asamurasaki A J
R_RER t I Kusahonami AZ J
WILFHRE FH J Hwasungbyeo -] 7
ME2 5 L 1 IHi%4 5 i 1
BBk +FH J Koshihikari H% b
e P E I FTF 4 T E J
o3 TEH J g . ZES J
A 18 FHE J BEE PH J
Yumetoiro EF: S I 23 K S FE 7
-3 T8 1 AREXRH $hE J
Heukjinju . &E J Heuknambyeo & E J
#Zli 97A P HE 1 HiE#R = J
Hoshiyutaka H#A I fram FE I
IR 1552 IRRI I Daelip 1 HE J
LRIAS ;.88 1. indica; J: japonica

1.2 BEREEHRERFZE

1.2.1 #EFZE HASEAMBYFHEESEK
R DUS Ml X i, B+ AR+,
BUYEX R, 2 AL 1K %R L. 2008 4£5 A
16 H#%M,6 A1l HBER, HEABRRAXEEWY
EEHNRR R, SHOHEHE L ANMDK AR E
Bd.4m’, B/AKMH S5 7,474K 4.4m, 75 0. 2m;
FATH 22 ¥k, BRIE 0. 2m, B4, BUI0 b Y R iR
Riffr. ARERES Y AKHEFEAHR, R
PBHAREZHAER LAMSE,

1.2.2 HEMKBELERZ FAZOERE
HKREH @ F DUS B iK1 8 P 5t 19 59 4~ 3%
HR UEREESFEMBFEKBH S DUus W
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Table 2 Morphological characteristics investigated
E L AR £ 7K ku || KT R & H xn
Code Characteristic name Type Code Characteristic name Type
Cl FHEEREE PQ C3t sl AE(EH) QN
c2 o845, ( 3L 25) PQ c32 HBEE QN
c3 MR BREFER QN C33 ExX: £.9: 4 QN
C4 HE EERBE QL C34 BRE(ER PQ
cs A K QN C3s AR 4 QN
c6 BRE_HHSFRE ON C36 WEH PQ
c7 HEE R G XX AE QN C37 ZKREBEER QL
c8 ERE_MHREEE QN C38 ZRBEERR PQ
co HEE-_HHEEEFRBAE QL C39 MIER PQ
C10 BYRE_HMHELX QL C40 BREH QN
cit BRE_MMRKE ON Ca41 RN EERE QN
c12 BERE - ERR PQ c42 Vi kA PQ
Ci3 BRE S EFE PQ c43 BBt PQ
Ci4 ik B QN C44 HFEEEREE QN
15 Sl £ BE ($138) QN c45 HERRBLEFRBEFH) QN
C16 EHE QL C46 SHE K QN
c17 I A PQ Ca7 gLk QN
cis EBRE R QL c48 HhE QN
c19 HkHE PQ C49 PERKE QN
20 BRETRBE(IH) QN €50 PEE PQ
c21 EFHRBEFKE AT QN Cs1 BRKEE QN
€22 EffkE QN c52 BRI QN
c23 ZFELH QN cs3 BFHIER PQ
c24 EFEREN QR QL C54 ARTHE QN
c25 EFAE QN C55 BAKE QN
C26 EHER QN Cs6 BRRE QN
c27 EPERREBE QL c57 BARER PQ
C28 EVELEFRBE QL C58 MEGE PQ
c29 g 4 QN C59 BKE Bk QN
C30 sirHEE QN

PQ.EFA B AR QN BB TR ; OL: F B R

PQ : pseudo-qualitative characteristic ; QN : quantitative characteristic; QL : qualitative characteristic

1.3 HESW

1L3.1 sHHESH FEHERIBWAKEEHFHF
DUS iR PR RA R M, X T8I R
kSRR SR, A R R R X S R
LRBHBHWEMBEINZH O, HHWRESHERG

FHBEEE, ENEREEREER, R
HEMNEINEH, A RERWECERHE
(na) ., FJH PopGen32 /443 i A W AR 19 F A1 2B
¥ H A BE A E R B H L& Shannon-Weaver
ZHYEFEH . Shannon-Weaver ZHEMIEHBIH R A
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R %,
H =- iP,.ln(Pi)

KPP ARERE i MBAELRNEE,

1.3.2 RBRESH HAEESERGHEMERA
Dice R ER, Kt BE AKX H:Dice =2 n/(n, +
n,), K n B EFBEHRRHEROKE 0, .
n Sr R W GFEERE AR RIiGHAIEM
EL % B AR F 35 35 (unweighted pair group method
with arithmetic mean, UPGMA) ST B . A
BETHE XK A NTSYSpe 2. 10e G54k 14 3847

2 ZRESH

2.1 kBHEESMHOESHEREESESH

R R KERRE R RS EREEEKT,
A A PopGen32 BAFITHE T brk & p 59 4
EEERMOEN TR (na) HHFEMEFH (ne)
F1 Shannon’s ZHHEF LRI (H) (£3), 91 ¥
SHERTE 19 GrAUAR & Fh o LR 0 B) 201 HEEALAR
7, FHENMERE LUK F| 3. 4068 1, FIEAN T
1~7T, FHEREMER R 2.2752, F@/BAT 1 ~
5. 0845 ;Shannon’s £ HE IS F B K 0. 8318, I iF
T 0~1.7674, 7£ 30 OHE S & A h 3L K W B 262
MNERE R, B8R AT LUK 2 4. 4407 4,

£3 VHUNBHNIOHERRS S T EEAERYESEESH

TENT 1~ 8§ FHEREMESR K 2.5151, %\
+F 1 ~5.9211; Shannon’ s ZHEHEREH N
0.9828 ,HEMNF 0 ~ 1. 8547, @4k & ,S9 MER
FFHENEREE . EREFMER B H Shan-
non's EHEHEBIER . HRANER/HH KT
W RARA R ERA NS ERUEEY
FE XIS EHR S ER DA E BB
ZHEERGMERETEHX,

REGERTE, AREROESHEEEAER
BR, MR EERA X (C37) X —HR7EHFH M
BAEBRRMPHBALAT -HEMNER,H Shan-
non's ZHHE SR N 0, 7 19 U &P,
BIBE_MHFEL(CIO) EHEBE_-_HEGFFER
(C12) ZEFRAEFRE @ (C28) FLEIR(C39)
FRERFR(CSO)PHAURT —FHENER; MW
BEE - FEE(C8) MaHH A K E (C29)
MEREERR BHEAT 7THENTR, E30 HE
ot B AEE(CI8) MZEH A (C25)
HAMAT —FEAER, K Shannon’s BREHA(E
EREA O, MEMERYFES G, HFEHAR
HEFRBAIH) (C21) R EF (C22) Wik
KRKECSS ) MEHEARR, HRHEAT 8 fEN
R

Table 3 Diversity statistics of 59 phenotypic characteristics in 19 indica and 30 japonica rice varieties

MR8 Indicarice

58 Japonicarice

#4R Characteristic

na ne H na ne K
Cl 4 2.1879 1.0102 3 1.4019 0. 5340
C2 3 2. 0867 G. 8785 4 1.5254 Q. 7027
C3 4 1. 6040 0. 7608 3 1.7787 0.7155
C4 2 1. 8705 0. 6581 2 1.3846 0. 4506
CS 4 2. 6741 1. 1356 5 3.2609 1. 3359
C6 3 2.2422 0.9174 4 2.2843 0. 9381
Cc7 5 3.3119 1.3371 5 3.9130 1. 4859
C8 7 5. 0845 1. 7674 6 1. 6667 0. 9049
c9 2 1.7610 0. 6237 2 1.2277 0.3326
C10 1 1 0 2 1. 0689 0. 1461
Cl1 4 2.3907 1. 0597 4 3.3775 1.2700
C12 1 1 0 2 1.0713 0. 1500
C13 3 1. 6948 0. 7080 2 1.2277 0.3326
Ci4 6 3. 8817 1. 5485 7 4. 6875 1.7091
C15 5 2.9350 1.3127 7 4. 6875 1. 7416
C16 2 1.1108 0.2062 2 1.8672 0.6572
C17 3 1. 2405 0. 4095 2 1. 1421 0.2449
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- £
%S Indicarice 85 Japonicarice

#:4R Characteristic

na ne H na ne H
C18 2 1.3623 0. 4362 1 1 0
Ci9 2 1. 8705 0. 6581 3 1. 9651 0. 8401
€20 3 1. 9945 0. 8092 5 2.1635 1. 0361
Cz21 2 1. 1108 0. 2062 8 1.9737 1. 1602
C22 6 3. 0855 1. 3520 8 3.5156 1.5473
€23 4 2. 5603 1. 0938 4 1. 8908 0. 8919
C24 2 1.1108 0. 2062 2 1.3846 0. 4506
C25 3 1.3831 0. 5367 1 1 0
C26 6 3.9670 1.5209 5 3.6885 1.4035
€27 2 1.2321 0.3365 2 1. 0689 0. 1461
C28 1 1 0 2 1.2195 0. 3251
€29 7 4.5696 1.7168 7 5.9211 1. 8547
C30 3 2.2147 0. 8629 4 2.6316 1. 1101
C31 6 4. 6883 1. 632 7 4.5918 1. 6731
€32 5 4.5696 1.5591 7 4.4554 1. 6431
€33 3 2.4228 0. 9551 6 3.3088 1.3715
C34 2 1. 8705 0. 6581 5 2. 8302 1.2694
€35 3 2.1361 0. 9097 4 2. 1951 1. 0220
c36 | 4 1.9727 0.9430 4 3.4615 1.2989
C37 1 1 0 1 1 0
C38 3 1. 6948 0. 7080 3 1.7176 0.7299
C39 i 1 0 4 1. 8672 0. 8655
C40 6 4. 2667 1. 6021 7 5.0562 1. 7467
C41 3 2.0867 0. 8785 5 2.0737 1. 0434
C42 2 1.3623 0.4362 6 1. 6667 0. 9049
C43 2 1.1108 0. 2062 4 1.7647 0. 8397
C44 4 1.3938 0. 6096 7 1. 8145 1.0420
Ca5 3 1.3831 0. 5367 7 2.1327 1. 1843
C46 6 3.7216 1. 4882 6 4.0541 1.5327
C47 5 4. 2667 1. 5111 7 4. 8387 1. 7254
C48 3 2.1695 0. 8647 5 2.6316 1.2351
C49 3 1.3831 0.5367 6 1. 9481 1. 0503
C50 3 1. 3831 0. 5367 3 2.0737 0.8720
C51 4 3.1391 1.2188 6 3. 6000 1. 4806
C52 4 2.935 1.1785 4 2.3684 1.0776
C53 3 1. 9945 0. 8092 4 2.9032 1. 1794
Cs4 5 2.5971 1. 1667 7 3.7500 1.5872
C55 6 4.8133 1. 6669 8 3.9823 1. 6387
C56 3 2.0867 0. 8785 4 2.5281 1. 0581
C57 3 2. 8880 1. 0795 4 3.7815 1. 3569
Cs8 2 1.3623 0.4362 5 1.9313 0.9928
C59 1 1 0 2 1. 0689 0. 1461
-1 Mean 3. 4068 2.2752 0.8318 4.4407 2.5151 0. 9828

na: BAE R H jne. FUEM TR H ; H:Shannon’s BRHEE B

na:Observed number of alleles: ne:Effective number of alleles; H.Shannon's information index
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Fig.1 Clustering analysis of 19 indica rice varieties based on morphological traits
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Fig.2 Clustering analysis of 30 japonica rice varieties based on morphological traits
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