11

MNARZURFEFEEERCEBKREK

BROVREE 1~ % R0 2~ FE S~ T L HTE
RETRVE 2 PN P
TE R R B BRI R 2
SITER e RS B G ENEYIN et =)

EES

AR st HE2ERE T
e iR B AR A 42 S AN B AR ORI - JE HAE
A R R o A B AR P 73 i 1 5 T Ty B
A e e e i R B SR AR SE USSR H
10 fE BRI Z¢ Ry 135 {8 ARAE (R AE 64 fERIKE -
53 flEl Bk b 28 [ fR) an i Ed 5 {8 JE AR Ae
CEIIRGARAE ) Redff} > 2 2000 & —H ke —
W PEAE 2 T st R A 27 (W B9 PEAR e 7 1
RN - BRI - 7 BN
AR AE R T 1 ] o 22 S 7 S Al B = 7k B > HLS
g3 M AR T A R B ' o R ] S 1 o s 2R
A2 DU MR HE AT I F M 50 B 50T A
R FERIITE S HEIH A > B B NI
5 73 AR ~ AR b PR AR AR R I - (E2 2R E
[ [ 2% O R i R R o R /N i B - R 2R
MR Z ER S i REUR il & BE
PRI 8 1Y PR IR B AT R T ) 8K
SR Horb bk B I R PR AE 2 — I L T
fige FE 87.5% Bk HL - AE B A 2k ] R R
90.7 %438 5 » 4% b M K T 5 BEAE B Ml A e
JF o AR R R B R R A R L H

* SE{E{E#, shunfu@ccms.ntu.edu.tw

BREHW 20034 101 H

B2 HM 1 200449 H 6 H

TEY) ~ BRIGEL A W) REER 2:11-30 (2005)

Crop, Environment & Bioinformatics 2:11-30 (2005)

189 Chung-Cheng Rd., Wufeng, Taichung Hsien

41301, Taiwan (ROC)

BB > (ER RE AR R 23 B0 RS B BEAR
GEYE R v i
RABERR : SEESEME - WA -~ FEE -

Genetic Diversity Evaluation for
Glutinous Rice Germplasm Based
on Agronomic Traits

Yuan-Jan Chen!, Charng-Pei LiZ2,
Huei-Jiuan Huang3, Jen-You Jian!
and Shun-Fu Lin!*

1 Department of Agronomy, National Taiwan
University, Taipei 106, Taiwan (ROC)

2 Agronomy Division, Taiwan Agricultural
Research Institue, Taichung Hsien 413, Taiwan
(ROC)

3 Bureau of Animal and Plant Health Inspection
and Quarantine, Council of Agriculture, Taipei
100, Taiwan (ROC)

ABSTRACT

There have been very few researches on
glutinous rices in all over the world. In contrast
to indica or japonica type, the breeding history
and activities of glutinous rices are far behind in
Taiwan. Studies specifically focus on the
evaluation and utilization of germplasm for
glutinous rices are necessary. To evaluate the
genetic diversity of glutinous rice germplasm, 135
glutinous rices (including 64 indica, 53 japonica
and 28 upland types) collected from 10 countries
and 5 non-glutinous varieties were used in this
study. Twenty-seven qualitative and 7
quantitative traits were investigated at Taichung,
Taiwan during the first and second cropping
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seasons of 2000. There were significant differences
between two cropping seasons in the investigated
quantitative traits. However, in corresponding
comparison with the significant test results of
correlation between traits in different years, some
inconsistent results were found. No distinct group
was identified from clustering analysis based on
agronomic traits, and 3 types of glutinous
germplasm were unable to be differentiated. The
germplasm originated from different countries
were separately gathered in a few small groups.
The quantitative traits had better categorization
effectiveness than qualitative traits in principal
component analysis (PCA). Different subspecies
of glutinous germplasm were separated by using
culm length and leaf length as decisive factors,
which accounted for 87.5% and 90.7% variation in
the first and cropping
respectively. Compared to japonica type
germplasm, the indica type had wider genetic
diversity. And the upland glutinous germplasms
were distributed diversely in japonica or indica

second seasons,

group.
Key words: Genetic diversity, Glutinous rice,
Germplasm.
BIS

T I Fs BV I 00 (R 32 S R T AR
1% Be N Ry B9 SR » 328 Wi 15 58 1 E 37 JFE 2% A AN )
S fe st o P DABLS TR A R R BT I
wALES A R A o H TR AR
Oryza sativa J¢ Oryza glaberrima FH{EY)
A R R 1S A & Y Oryza sativa » W]
53 Ry FllF5 (indica) ~ #fe (japonica) Sz JTUEE
fE(Javanica) = #8£# (Chang 1976) - #EKHY
JPA 3L R i R HH S 88 By (amylopectin) Kz .
PEY Ky (amylose)RH G » T FF K 1 B K 3
BCKBEKBENKRERLZTZE - FH
(glutinous rice; waxy rice) k&R ik &
73 o ELRG EREG (RRG )  R A (RlNkR ) > HLIREL
FRRY R 2 FH S R RH K H BB B
B—AE 1~12%(COA et al. 1987) - tRIEFH
B ot R 47 (2000) DL ke 22 18 3 1 b | A

BRI R EE R - 2000 42298 1 1Y 7k Fg
ReBE HRRY 32.9 BN DL—fi TR KA
BEK Ry — M Rk - RICKDABLPEREE RS ~ K
By~ W ER T o K BERGOR DA ~ oK
FE s F o IR DLNEE o ~ ki Ry B2 &
(COA 1996) -

SERIEF S - B EE LRI
o] 5 S50 ot i 338 HH P R 9 AL R S T
T 5B B TS P B Y R 20 4e] 1) Y A
AR P 1) S R A 2 6 A i - G 4 T T
EMRFHIREE (Chen et al. 1997) - FHIFEHY
TR RITEAfE Fr 8 5 > P LAMERR IR 26 B 1
KT E M 2 B N B AR L2 - i 5T
Hif i 8 SR R AR 2 » Horp DS SR AU RE s 1
YR 5E hy fi 7 102 5 1+ I P A I ] e I
#EY A - Holcomb et al. (1977)HfE R
JoH 53 A SRR N 1,407 {18 e Se 488 Al il e
J5o 3G HER A 14 8 B kIR ke 27 188 & 1%
iR o SRR IELT 25 B EL AT - 38 B IR et J e
R B AR K EEERE - Mackill
and Lei (1997)i# 117 k2L E
W]~ SHREYE T ~ 2 BEBUOR PR TE TR AR - o
BB BT R BBEE N
Af » Horp B < REAYRS S Bl 20 AT /T R R
TR RS ot A BEEL AL 2R ot AR A 8+ T A (R
RN 7T i

TSR Y DNA 3 - £7 55 B 12 M )
JF& 2 T A W) TR A 5 e B A - U AR KA
& 1 AL Bl 38 H % 5 FF Al (Second 1991) -
Zhang et al. (1992)f A 95 f& RFLP
(restriction fragment length polymor-
phism) 5> 712554547 12 @ indica fz 14 {f
japonica fhf# > I indica B A B
# KA japonica APy - b — R H
Holcomb et al. (1977)53 87 LB 8 k4 B
MR ZAE RABRF & - SHAMNATR S e R B
Jf& (polymerase chain reaction, PCR) %k



PR R R A R R e I (S S 1 13

Bz DNA 73758 - BRAIHILL RAPD
(random amplified polymorphic DNA)JE
I # 8 » Mackill (1995)FH 21 flil RAPD 5]
T 53 B AL japonica (14 5 fE) Bl i
TR H japonica (24 fHE 5L FE)FIEE 2 ALEE 0 H
R W 53 [F] — 3 RE P o i - (H2 50— 22
FHILL 18 ]l RAPD 5[FFraEd .2 45 {53
FAEGEE 43 2 fE japonica U K% 10 & indica
BY S o L SR B[R] o I R O B — B (Virk
et al. 1995) 534k Zhu et al. (1998)f# A 179
il AFLP (amplified fragment length poly-
morphism) 73 T AEEE AT 57 fldl K Fe e it
53 A SR B SR R [RI DB 8 0 T R — 2

Davierwala et al. (2000) fl] /i gene
bank #fy#E R A —#H 5[ > 04T 6 1
7J<$E'1Jiij$§)§2 5 il 7k e B A e HC R A3 E Y

BB RECERENEEFYIRE
ZTH Yang et al. (1994)RIF]A 10 #H
Intra-SSR 5 [FFrfG (i 93 &l A8 HL K 7
Mt 238 Al 7K e 1 il o2 i 8 Ok S 1 3% BRI
TR e Jer o e U e I B AT v (KR 14%) 2
Z RN > H A 3l 5 R R % e B L DA -
AN [ i el ] o 3 SR A B 5 2 10% < 55—
FEE2E B 32 fi Inter-SSR 5[0 47 59 {l
HA RN /K feEt i 78 a] R Rl RS Y ke B
T 7Y W A8 R & 49 (Blair et al. 1999) -

T RC DU B IR T o2 5 [ R R AR
o AN AR e R A LA A A - BETSAE
oL TR B ST Ry R - DRI T 3G DR R A
FF Al R E ﬁ@*ﬂﬁﬁZl%ﬁ R T HBUHE
BB P A B T AR L SR R
FEE 3T o # HH R I S S AT bR T AT DAY
Tl I8 T < B 0 I ] e e AR
B AR A 2 B b 0 BT R R AL L
Hil Jir o - b B AR R R B B RS T (E (B e
PEREE LA -

ARt R HEERECE

Ao PR B A A 7 A R AR BRI » A X
AW 53 R WA ~ MUK S MERR R - AN R R 2 R
& fe B IR B PRy RH o2 7 5 BT SR
TSI RA RN Z T - A T2 85 55 AR A
T 5 o2 e B TR A8 SR 0 A > PRI R AR SRR
17 A% R MR 2 B B 3 AT (cluster
K E 43 53 #t (principal
component analysis) » ZREEET 2 K 1 5L
e R A e ) TR R S - A A RS AR R AT
2 P e e [ L B A B~ TR (LT S B R R
Mz2% -

analysis) -

MFERTE

— REEH B

ARG s BT FH YA BHR AT BOPE R 2 ==
R ERAE I EEHEIEV I ET M2
ZK R i - /B 2 T T A ~ RS ~ B AR
K [ 3t T ARG ~ LRSS ~ B ARS  H ASSt I BEAE ~
WS © REER - RE - HIE - BIJE ~ JEE -
EB -~ BHE - BRI EFEHERFESE 2-10
il A (GR) - BINAZER 67 5% ~ = Al 10
%~ Z2HFER 198 ~ Z 65 9f R EZH 9f
& 5 EFERR M L R B - SEHH 10 fER
R 2 5 B 22 4L 140 £y A il o O J ACA ~ o
AT ~ RPFEZES R Table 1 fEARSL
Fie 200 2 3 kS L Table 1 A3 2 £ 7%
RERRLZ -

Z - HEAE

R AE i b R AEAR < B - /Y 2000
I IAE B —IEE T e R R B
B 2 S EA B P o< B B FH 1T A AR IR PR AR
#1996 BRI ZE AT (IRRI) A 2R .2
FEAGARHEETT - A MIRET A EES -
TR - BEMAE - QITEA - R G EEE
R~ TR EHO - BAE - /il R



14

Table 1. Codes, names, types and origins of 135 glutinous and 5 non-glutinous rice germplasm.

Crop, Environment & Bioinformatics, Vol. 2, March 2005

Code Variety Type Country  Code Variety Type Country

GW1  Ta-Li-Huang-Chan ill‘;ti‘;"“s’ China ~ GW71 Pai-Fu-Go-Ya ﬁ;“l;‘;lgus’ Taiwan

GW2  Shang-Chi-Tsao-Tao }5;;221‘;‘;5 China ~ GW72 Pai-Au-Re-Gu ﬁ;:ggus’ Taiwan

GW3  Tsao-Chiu-Ku f;;::i‘;s China ~ GW73  Lu-No-Daw 51;1:;‘2“3' Taiwan

GW4  Lao-To-Hsu ig;;ggi?;s’ China GW74  Hung-Ye-Lu-Daw ﬁﬁ:ﬂgus’ Taiwan

GW5  Chin-Se-No glutinous, ;. GW75 WanNo-TaoNo.240  8UtnOUS oy,
]apqnlca upla.nd

GW6  Hung-No ﬁ‘i‘;f“& China GW76  Tuan-Li-No 51;1:;‘2“3' China

GW7  Hung-Ko-No glutm.o U9 China GW?77  Tan-Yang-No glutinous, China
]apo.mca upla.nd

GW8  Yen-No ?i‘;ti‘;:’us’ China ~ GW78 Chung-Kuo-No No.130 ;5;;:21‘;‘;5 Japan

GW9  Wu-No-Tao glut}mous, China GW79  Kagura-Mochi glutlnf) ue Japan
Indica Japonica

GW10 O-NungNo.3 ig;;ggi?;s’ China GW80  Chien-Nung No.55 Igrlltclltig;ous, China

GW11 Shuang-Ton-Chu ?i‘;ti‘;:’us’ Taiwan ~ GWS1 PaiJih-Tung-Chan BIULINOUS, - Cping

GW12 Chien-Tzu-Chu glutinous, 1. in  GWS2  Hung-Chan glutinous, oy, o
Indica Indica

GW13 Mang-Hua-Chu glut.mous, Taiwan GW83  Wu-Chan-Tao glut.mous, China
Indica Indica

GW14 Chih-Chueh-Chu ?i‘;ti‘;:’us’ Taiwan  Gwss _ruMen-TouMenWu glutinous, oy

GW15 Hung-Chueh-Chu glutinous,  pivan  GWS5  JuKu glutinous, i,
Indica Indica

GW16 Fan-Tzu-Chu glut.mous, Taiwan GW86  Hsiao-Chia-Ku glut.mous, China
Indica Indica

GW17 Shuang-Tung-Juan glut.mous, Taiwan GW87  Bai-Ke-Muo glut.mous, China
Indica Indica

GW18 O-Loan-Chu glutinous, . on GWS8  Ye-Ji-Hwe glutinous,
Indica Indica

GW19 Chu-His-Chu No.1 glut.mous, Taiwan GW89  Chen-Chien-Nvo glut.mous, China
Indica Indica

GW20 Hung-Chueh-Chu glut.mous, Taiwan GW90  Kaksi-Zum-Yo glutm.o U5 Korea
Indica Japonica

GW21 Taichung-Hsien-No No.1 glut}mous, Taiwan GW91  Kang-Lung-Ido glutlnf) U5 Korea
Indica Japonica

GW22 Tainung-Hsien-No No.2 igrlltclltig;ous, Taiwan GW92  Naeng-Do ig;;gzi?;s’ Korea

GW23 Tai-Hsien-No No.2 ?i‘;ti‘;:’us’ Taiwan ~ GW93  No-In-Do ;5;;:21‘;‘;5 Korea

GW24 Shichimancheue-No ?;;2210(:2& Japan GW9%  Nockdu Byc jgalgzrr:;l;s' Korea

GW25 Hassen-No ig;;ggi?;s’ Japan GW95  Daehwal-Do ig;;gzi?;s’ Korea

GW26 Taisheyuo-No glutinous, o GW9  Do-Li glutinous, e oq
Japonica Japonica

GW27 Miro-No-Toku No.1 glut}mous, Japan GW97  Chilseongbyeo glutlnf) U5 Korea
Indica Japonica
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(continued)

Code Variety Type Country  Code Variety Type Country

GW28 Kintoki-No glutinous, . n GW98  Suweon 290 glutinous, 4 oq
Japonica Indica

GW29 Miyuoshin-No }galggﬁi(:;s’ Japan GW99  Rinoldo-Bersoni Igrlll;tilcr;ous' Italy

GW30 Kilien-No }5;;2:1‘;‘;5 Japan GW100 Kinan-Kuda }5;;2;‘1‘225 Philippine

GW31  Shiasher-No ?;;:21(‘)3 U Japan  GWIO01 LinLeng ?i‘;‘cr;ous’ Philippine

GW32 Kuroo-No No.22 i;zgizs' Japan GW102 Legage-In igilétilcr;ous, Philippine

GW33  Aehegomiz-No ?;;:;‘;‘als Japan GW103 IR29 igrll‘clltigous' Philippine

GW34 Tosou-No il;ll:;xgus, Japan GW104 Perurufong Nba igrlllétilcr;ous, Philippine

GW35  Kirosheta-No :gllpul;l;\gus, Japan GW105 Inaway ;grlltclltizr;ous, Philippine

GW36 Shiroga-No ﬁlpul:ggus’ Japan GW106 1R3941-9-2 ?i‘;?cr;ous’ Philippine

GW37 Mirozaki-No No.1 ilpulf:;‘gus’ Japan GW107 TD 52 %i‘éti‘;ous’ Thailand

GW38  Fujiura-No No.16 ﬁﬁ:ﬁgus’ Japan GW108 KU 81 igrll‘clltigous' Thailand

GW39 Tokyofhujra-No EI;IZEEHS' Japan GW109 Hawm igilétilcr;ous, Thailand

GW40 Yuronoyuki-No ﬁ;ul:;’gus’ Japan GWI110 Ja-Ma-Bau-Jah igrll‘:lti‘;ous’ Thailand

GW41 Roku-U-No No.22 ﬁ;:ggus’ Japan GWI111 Ja-No-Nug ?i‘;?cr;ous’ Thailand

GW42 Kunimiz-No ﬁ;“l;‘;‘gus’ Japan GW112 K-17044 ill‘cllti‘;ous’ Thailand

GW43 Gaisen-No i‘ll:ggus’ Japan GW113  K-17054 ?i‘;ti‘cr;ous’ Thailand

GW44 Tainung-No No.8 igg:i‘;s Taiwan ~ GWI14 K-17049 ;5111‘;?;;0“3' Thailand

GW45 Nung-Yu-No No.3 ?;;:;‘;‘als Taiwan ~ GW115 K-17057 igrll‘clltigous' Thailand

GW46 Nung-Yu-No No.11 glutinous, - van  GWI16 Indial6 glutinous,  p 4ip
Japonica Indica

GW47 Nung-Yu-No No.13 glutinous, i n GWI17 India18 glutinous, 1 44
Japonica Indica

GW48 Nung-Yu-No No.20 glutinous, p: van GWI18 ARC12886 glutinous, y 4ip
Japonica Indica

GW49 Nung-Yu-No No.24 glutinous, 1. in GWI19 Jhum-Paddy 7 glutinous, 1 44
Japonica Indica

GW50 Nung-Yu-No No.25 glutinous, . n GWI20 WRC4 glutinous, 1 ;2
Japonica Indica

GW51  Nung-Yu-No No.30 glutinous, - an GWI21 KU16 glutinous,  y 4ip
Japonica Indica

GW52 Nung-Yu-No No.35 glutm.o US" " Taiwan GW122 Land-Bauw glut.mous, Indonesia
Japonica Indica

GW53 Nung-Yu-No No.54 }galggﬁi(:;s’ Taiwan GW123 Umbang-Sampahiring }galggﬁi(:;s’ Indonesia

GW54  Taichung-No No.46 glutinous, ;0 GW124 Glutinous-Lebonnent ~ 89H10US g A
Japonica Indica

GWS55  Hsinchu-No No.4 glut1n9 U5 Taiwan GW125 Khao-Kieng glut'mous, Loas
Japonica Indica




16 Crop, Environment & Bioinformatics, Vol. 2, March 2005

(continued)

Code Variety Type Country  Code Variety Type Country

GW56 Taichung-No No.70 glutlr{o U5 Taiwan GW126 Kap-Nhay glut}mous, Loas
Japonica Indica

GW57 Taikeng-No No.1 glutinous, ;. in GWI127 Mack-Hing-Hoom glutinous, o
Japonica Indica

GWS58 Taikeng-No No.3 glutm.o U5 Taiwan GW128 Khao-Kam glut.mous, Loas
Japonica Indica

GW59 Taikeng-No No.5 glutinous, ;. in GWI129  Khao-Chao-Hom glutinous, ¢
Japonica Indica

GW60 Paerizu-Mochi glutinous, Taiwan GW130 Khao-Khane glut.mous, Loas
upland Indica

GW61 Tarunatsu-Mochi glutinous, Taiwan GW131 Khao-Lay-Nhay glut}mous, Loas
upland Indica

GW62 Warisan-MochiNo1 820U o0 GWI32  Khao-Nane-Noi glutinous, -y ¢
upland Indica

GW63 Warisan-Mochi No.2 glutinous, Taiwan GW133 Houei-Deng glut}mous, Loas
upland Indica

GW64 Komapatai glutinous, Taiwan GW134 Khao-Konhdam glut.mous, Loas
upland Indica

GW65 Pagaitsuitaiyaru glutinous, Taiwan GW135 Pheip glut.mous, Loas
upland Indica

GW66 Airaromu glutinous, s 00 GWI136  Tainung No.67 non-glutino . van
upland us, Japonica

GW67 Pazumataharu glutinous, Taiwan GW137 Taichung No.65 non—glutllno Taiwan
upland us, Japonica

GW68 Nakara No.2 glutinous, Taiwan GW138 Taikeng No.9 non—glutl.no Taiwan
upland us, Japonica

GW69 Nakabo glutinous, ;. in GWI39 TaichungShienNo10  "OWBUHNO rosn
upland us, Indica

GW70 Ya-A-Bi glutinous, 1.;n GWI40 Tai-Chung-Native No.1 MO8t rosiin
upland us, Indica
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Table 2. The clssifications and frequencies (in parentheses) of qualitative traits of 140 glutinous rice

germplasm.

Trait

Classification and frequency

Leaf blade pubescence

Color of leaf blade

Leaf angle

Flag leaf angle

Ligule color

Ligule shape

Collar color

Auricle color

Basal leaf sheath color
Culm angle

Internode color

Culm strength

Panicle type

Secondary branching of
panicles

Panicle exsertion

Panicle axis
Shattering habit
Panicle threshability

Awning

Awn color

Apiculus color

Stigma color

Lemma and palea color

Lemma and palea
pubescence

Sterile lemma color
Sterile lemma length

Seed coat color

Glabrous (1), Intermediate (32), Pubescent (107)

Light green (0), Green (125), Dark green (12), Purple tips (0), Purple
margins (3), Purple blotch (0), Purple (0)

Erect (42), Horizontal (78), Droopy (20)

Erect (39), Intermediate (32), Horizental (41), Descending (28)

White (126), Purple lines (12), Purple (2)

Acute (4), Cleft (136), Truncate (0)

Light green (127), Green (1), Purple (12)

Light green (127), Purple (13)

Green (123), Purple lines (8), Light purple (2), Purple (7)

Erect (3), Intermediate(93), Open (44), Spreading (0), Procumbent (0)
Green (4), Gold (119), Purple lines (7), Purple (10)

Strong (8), Moderately strong (52), Intermediate (47), Weak (21), Very
weak (12)

Compact (0), Intermediate (137), Open (3)
Abscent (98), Light (42), Heavy (0), Clustered (0)

Well exserted (35), Moderately well exserted (99), Just exserted (3)
Partly exserted (3), Enclosed(0)

Straight (0), Droopy (140)
Very low (1), Low (9), Intermediate (50), Moderately high (51), High (29)
Difficult (1), Moderately difficult (58), Easy (81)

Absent (87), Short and partly awned (27)
Short and fully awned (7), Long and fully awned (19)

Straw (13), Gold (9), Brown (13), Red (2), Purple (11), Black (5)
White (1), Straw (85), Brown (28), Red (3), Red tip (4)

Purple (9), Purple tip (10)

White (3), Light green (94), Yellow (25), Light purple (17), Purple (1)

Straw (1), Gold (30), Brown spots (8), Brown furrows (57), Brown (17)
Reddish to light purple (5), Purple spots (0), Purple furrows (21),
Purple (1), Black (0)

Glabrous (19), Hair on lemma keel (36), Hair on upper portion (32),
Short hairs (51), Long hairs (2)

Yellow (59), Gold (53), Red (3), Purple (25)
Short (0), Medium (128), Long (12), Extra long (0), Asymmetrical (0)

White (96), Light brown (22), Speckled brown (2), Brown (1), Red (13)
Variable purple (0), Purple (6)
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Table 3. Testing on mean and variance of quantitative traits of glutinous rice germplasm grown in the

spring and fall of 2000.

Trait Season Range Mean SE t-test

Leaf length (cm) C891 26.0 - 72.0 46.2 0.9 *
C892 18.7 - 65.6 40.6 0.9

Leaf width (mm) C891 8.0 - 19.0 12.6 0.2 **
C892 52 - 18.8 11.6 0.2

Ligule length (mm) C891 7.6 - 41.7 16.7 0.2 o
C892 2.0 - 14.2 5.9 0.5

Culm length (cm) C891 87.6 -175.7 125.7 2.0 **
C892 65.2 -166.6 112.7 1.8

Culm number (No. pl-1)  C891 3.9 - 16.0 8.7 0.2 *x
C892 24 - 14.6 6.5 0.2

Culm diameter (mm) C891 43 - 8.9 6.3 0.1 *E
C892 22 - 57 4.0 0.9

Panicle length (cm) C891 17.1 - 38.9 24.0 0.3 **
C892 15.0 - 30.2 22.7 0.3

**: Significantly different at 1% level.

Table 4. Significant tests of correlation coefficients among quantitative traits of glutinous rice germplasm
grown in the spring and fall of 2000.

Season Trait Leaf L.eaf Ligule Culm Culm .Culm
length width length length number diameter

C891 Leaf width 0.30**

€892 0.48**

C891 Ligule length 0.67%* 0.02

C892 0.75** 0.39**

C891 Culm length 0.70** 0.15 0.46**

C892 0.83** 0.44** 0.59**

C891 Culm number -0.37** -0.57** -0.06 -0.19*

C892 0.17* -0.29** 0.33** 0.12

C891 Culm diameter 0.58** 0.64** 0.34** 0.23** -0.69**

C892 0.47** 0.58** 0.37** 0.38** -0.26**

C891 Panicle length 0.75** 0.37** 0.56** 0.55** -0.51** 0.66**

C892 0.62** 0.57** 0.47** 0.65** -0.22* 0.56**

*,** : Significant at 5% and 1% levels, respectively.
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Fig. 1. Dendrogram of cluster analysis based on agronomy characteristics of 135 glutinous and 5 non-glutinous rice germplasm investigated in the

first cropping season of 2000.
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Fig.1. (continued).



22 Crop, Environment & Bioinformatics, Vol. 2, March 2005

B R R R R R R R R I N U R ]
FAAA R Al alal i 3 3 alal a3 3 M S NSNS S A WA S S I ARSI H 3 2 R alatal ralati lalai s i aalal Nl A AR R

e %%%ﬁ&&&ggﬂgmﬁﬁmﬂmm
.x#géx.xaea B%Atﬁﬁﬂﬂuabzuaaaaﬁaxﬁes ook e e T e
B =5 mmmﬁm Ed
e .T? Ny .w. 2
A b R SRR R R SRR R RS RE N KRR REO RES R .MA....BM %ﬂmﬂ%ﬁﬂlnﬁum& PRORE R
e SRR SRRSO RES e R epe SeSToS [ mEE aawnnﬁ%mx mﬂcmcm ==
HPFTOHUR RIS “nEe fe m& s BRI Z2E o=
P SomA :ieﬁ. - B s u.r_s_ ¥ WiomoenE Boot
By L3 i .R&C_R.s » == wanel 1 =
.? w = = m g3

|

115.37

60.20
Genetic distance

wi

Fig. 2. Dendrogram of cluster analysis based on agronomy characteristics of 135 glutinous and 5 non-glutinous rice germplasm investigated in the

second cropping season of 2000.
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Fig. 2. (continued).
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Table 5. Eigenvalues and proportions of the first 25 principle components among 60 markers on 33 traits
of 140 rice germplasm in the first and second cropping seasons of 2000.

First cropping season, 2000

Second cropping season, 2000

Component Eigenvalue - - - - - - -
Difference Proportion Cumulative Eigenvalue Difference Proportion Cumulative
1 502.601 441.128 0.780 0.780 634.705 601.044 0.862 0.862
2 61.472 38.264 0.095 0.875 33.661 17.592 0.046 0.907
3 23.208 10.439 0.036 0.911 16.069 5.249 0.022 0.929
4 12.769 2.813 0.020 0.931 10.819 2.989 0.015 0.944
5 9.956 1.878 0.016 0.947 7.831 2.353 0.011 0.955
6 8.078 3.809 0.013 0.959 5.478 1.448 0.007 0.962
7 4.269 0.192 0.007 0.966 4.030 0.538 0.006 0.968
8 4.077 1.036 0.006 0.972 3.492 0.242 0.005 0.972
9 3.041 0.564 0.005 0.977 3.250 0.387 0.004 0.977
10 2.477 0.363 0.004 0.981 2.863 0.304 0.004 0.981
11 2.114 0.436 0.003 0.984 2.559 0.200 0.004 0.984
12 1.678 0.320 0.003 0.987 2.359 0.681 0.003 0.987
13 1.358 0.239 0.002 0.989 1.679 0.107 0.002 0.990
14 1.119 0.091 0.002 0.991 1.572 0.626 0.002 0.992
15 1.027 0.244 0.002 0.992 0.946 0.096 0.001 0.993
16 0.784 0.092 0.001 0.993 0.850 0.123 0.001 0.994
17 0.692 0.034 0.001 0.994 0.727 0.076 0.001 0.995
18 0.658 0.071 0.001 0.995 0.651 0.101 0.001 0.996
19 0.587 0.109 0.001 0.996 0.550 0.102 0.001 0.997
20 0.478 0.086 0.001 0.997 0.448 0.090 0.001 0.997
21 0.392 0.036 0.001 0.998 0.358 0.048 0.001 0.998
22 0.356 0.136 0.001 0.998 0.310 0.067 0.000 0.998
23 0.220 0.010 0.000 0.999 0.243 0.008 0.000 0.999
24 0.210 0.053 0.000 0.999 0.235 0.033 0.000 0.999
25 0.158 0.008 0.000 0.999 0.202 0.044 0.000 0.999
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Table 6. Eigenvectors of the 32 traits on the first to the 5t principal components on 140 rice accessions the

first and second cropping seasons of 2000.

First cropping season

Second cropping season

Trait Prinl Prin2 Prin3 Prind  Prin5 Prinl Prin2 Prin3 Prind  Prin5
Leaf length (cm) 0361 0740 0.170 -0.354  0.063 0363 0855 0.097 0261 0.087
Leaf width (mm) 0.018 0.067 0.191 -0.085 0.048 0.045 0.088 0249 -0.245 -0.301
Leaf pubescence 0.000 -0.017 -0.026 -0.021 -0.046 0.003 -0.005 -0.064 0.088 -0.046
Leaf color 0.001 0.007 -0.022 0.015 0.005 -0.001 -0.002 -0.003 0.003 -0.007
Leaf sheath color 0.007 0.002 -0.023 0.030 0.029 0.010 -0.007 0.071 -0.048 0.079
Leaf angle 0.020 0.049 0302 0.293 0.454 0.001 -0.025 0.358 -0.180 0.463
Flag leaf angle 0.030 0.016 0272 0.244 0.296 -0.007 -0.020 0305 -0.155 0.316
Ligule length (mm) 0141 0416 -0577 0579 -0.198 0.057 0.183 -0.089 -0.037 -0.017
Ligule color 0.004 0.002 -0.010 0.016 0.015 0.007 -0.007 0.050 -0.038 0.046
Ligule shape -0.002 -0.003 0.000 -0.001 0.011 0.001 0.000 0.002 0.003 0.010
Collar color 0.006 0.002 -0.019 0.013 0.031 0.011 0.002 0.075 -0.083 0.054
Auricle color 0.003 0.001 -0.009 0.007 0.017 0.005 -0.003 0.051 -0.039 0.027
Plant height (cm) 0912 -0.388 -0.043 -0.006 0.020 0923 -0.355 -0.074 -0.069 0.021
Tilling number -0.027 -0.097 -0.336 -0.072  0.061 0.013 0.070 -0439 0.126 0.341
Culm angle 0.013 -0.027 -0.065 0.038 0.015 0.006 -0.028 0.022 0.077 0.073
Culm diameter (mm) 0.014 0.074 0.074 -0.017 -0.027 0.011 0.031 0.044 -0.016 -0.107
Internode color 0.005 -0.003 -0.015 0.021 0.030 0.013 -0.030 0.038 -0.027 0.075
Culm strength 0.031 -0.123 -0.137 0.115 0.102 0.034 -0.076 -0.053 0.059 -0.049
Panicle length (cm) 0109 0246 0201 0.176 -0.180 0.088 0.063 0314 -0.154 -0.533
Panicle type 0.005 0.006 -0.002 0.001 0.028 0.002 -0.003 -0.010 -0.012 0.013
Secondary panicles -0.003  0.000 -0.001 -0.039 -0.036 -0.001 0.013 -0.013 0.000 -0.015
Panicle exsertion -0.008 0.033 -0.050 -0.025 0.010 -0.002 0.101 0.003 -0.091 -0.056
Shattering habit -0.006 -0.011 -0.064 0199 0.381 0.007 0.005 -0.071 -0.119 0.106
Panicle threshability -0.002 0.016 -0.044 0215 0418 0.017 -0.009 -0.149 -0.250 0.165
Awning 0.017 -0.131 0367 0322 -0471 -0.003 -0.235 0262 0709 -0.017
Awn color 0.018 -0.044 0204 0.200 -0.198 0.005 -0.116 0.171 0.348 -0.011
Apiculus color 0.015 0.048 0.140 0.143 -0.037 0.011 -0.015 0.290 -0.009 0.109
Stigma color 0.006 0.010 0.067 0.079 0.003 0.012 -0.024 0.150 -0.024 0.076
Lemma and palea color 0.006 0.034 0.166 0.225 -0.069 0.011 0.001 0320 -0.061 0.273
Lemma and palea pubescence -0.014 -0.073 -0.015 -0.035 -0.122 -0.004 -0.039 -0.011 0.157 0.049
Sterile lemma color -0.002 0.023 0.108 0.093 -0.056 -0.004 0.000 0178 0.010 0.088
Sterile lemma length 0.001 0.012 0.037 0.036 0.024 0.004 -0.010 0.011 -0.026 0.012
Seed coat color 0.020 0.016 0.027 0.114 0.004 0.008 -0.042 0.093 0.002 -0.045
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Fig. 3. Plot of the first two principal components from the covariance matrix of the trait frequencies in

the 135 glutinous and 5 non-glutinous rice germplasm in the first cropping season of 2000.
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