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19704E4C LK, FRfERIE S & V2 DRIV — b 2T 2 EREN e Fik e LT, 1o e 5B
SNTREMEERRICHR T 277 & b« A=V EFI L, @K ORAIEIORE 2 947§ 2 Tk —
TT b AN VHTESEIR SIS K o THEL I N T WA (IR ¢ 1976, BEIR - 22K @ 1979),
7T b AN, RACKRAET I, B TOREICENTB Y, M PES TH D, £
DI, THERICEENEA AT T2 b - ANV - EREAT) 7T~ b A= TR,
KRB BN THRO THTH 5, S HIC, MINSNLA X T T2 b« A= DER» 5, 1
FEDFI A TBE & 2 AU, TR &2 BT 2 G % 7 — 2 2IE L TW AR TR L 4 5
o

CNETOWIC L) A A ORI EERR IR DNZR (S indica & japonica & B\ IR EHEIT L - T
B7e 5 2 LWL 2T, HIHEIKIC & 2 MRRR5IIC & BB 80% LI ETH B Ll S
Tw2 (BEE 5 11990, S : 1990, Udatsu and Fujiwara : 1993, Wang ef al. : 1994), L %
L, SNH6DOWRIFTND, HEARIC L 2HFHNIEFENTH L E2 WL 2ITT 52 AR
KROHKITH Y, HHRITE T 2 D BRI, FfHIEBERE~O @AM 2w TR S
TWwir\w, F 72, indica, japonica WFES DO RNRIIT P THIEA FTH D, Wang et al. (1994)
DHETERA F B L OWEA 2 S1ER L72BARIE, PEA A ~O@AEE & v b Uit v,
TIOTOAREV) MTIRZORKRMECHBELIH 5, —J7, LS (1990) B & ¢ Udatsu and
Fujiwara (1993) 2%kt L7eT P TAENRA A2 HAER L 72 #ifEH 51 X 122w T, Moz
(RIS, B O BT~ O WA TEC D W TR OB ED D 5,

AWFFETIE, BRATERIC O W TERS N 247\, HEADELRRHEZ Rk L, Hlc X0 H
Mz BHERE AT L 72, 72, TALDHREEEEE IV, L0 @AEo @B R ok % KAk
LbOTH b,

DITERE BERIER 210014 MR, E
Dk L T880-21 TR EALETE 1 - 1

H
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2. MEBLUHE
2.1 PHEERE

AMFFEIC i L 2seHE, DURIcE 280k 1, &2, K3 Th %,

HEFL D HREOERA AB2EFETH ), D) BRI LRI ENZN26WFET OTH DL, b
(3, PEITE? SIRCEDLNTZLDTH 5,

K2 CHPEOLBA R6SHIETH D, D5 LRAREAT WAL, AR 28RIETH b, T NH D
i, BIchEOHSE B LORIH - Tt 68BN N TH B,

K3 DT OTHERA FKIB00RFEL ST F A o7 ) Ly 7ENRITEETH D, £DH b,
indica ¥ japonica |3 F NFNS0RFE L ATRFETH 5, 5L, HEHEE—BELIREINLZLDT
H5b,

T, A AFEHDAFRTONTUS, HEA A DZA, WFR (hsien) LHERE (keng) & M\ 5 2%,
T O TAEKRA RITOWTUI, indica & japonica % A\~ 5, FlfE & BERRIE, 4 F OFkz 2 /MBI 720 2
&> THEHENTLDTH S, indica, japonica DEFE, Sato et al. (1986) NP HINIT L B D
NDTH 5,

B, indica LR, japonica LRI, LT LH—FHL TnZndy, (FIF—FLTws (T 1949,
1961),

2.2 BRI
2.2.1 EEREMAROHhH B LKA E

HRARORT(E, WEIE (1976) D HFEITHES TIT - 72, EROWE (L, BRIENTEE 2 1 W TIT W,
ZRFED B T v AT L 2250 o i Eg RIc oW T, X 1 ISR TR (Vertical length, VL), #f
£ (Horizontal length, HL), {j& (Lateral length, LL) BXU' bR IZ#MWEL?, 72, b D
E&%ankd (VL-b) Tél-2kifEb,a 25 L7z, S0EnEEDHR, Mk, MEH X
b/ a D PHEZ SRR E Lz, 2k, &k 3 oftlll7T— 21, ks (1990) B LU
Udatsu and Fujiwara (1993) 23HW 727 =2 LRILD, W O2 DRI R EZTIELZZLDTH
5o

2.2.2 #MeEtarbY

B, BB 2 BIURE 3 I2oWT, HRgARD 4 o0 (iR, ME, WIEB Lb a) 120
O ERAA AT 72, Fi2, I L > THRLNLEERSFDR T 2, HHIGH 21T -
72,

PSS, BRI LBENLEEED R 6, B3 (T2 7K A AITERHE) IO\ TT-
720 ML, EERFDTRTOMARICTOWTITW, ZNENDOHHRE KDz, 72, K ZIT
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Fig.1 The morphology of silica body derived from
motor cell of rice
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Table 1 Mean squares among varieties for the four morphological
characters of silica bodies from motor cells

kL D Sample A df fitk VL itk HL & LL b/ a
1 51 506.23 ** 347.24 ** 693.30 ** 1.00 **
2 65 747.49 ** 511.35 ** 28751 ** 0.94 **
3 58 813.33 ** 47320 ** 696.16 ** 107 **

** .1 %DIKAETH E, Significant at 1% level.

WELL, 2, 3: ZNEFNPEDLERA 5250 FE, R A K65MFE, 72T ZHDERA RITHFE, oK LFE L,

Akl 3 lZnT , ST HTIC N 727 — 2 (359 FED AT H B,

Sample 1, 2 and 3 represent the 52 native rice varieties from Zhejiang Province, China, 65 improved rice
cultivas from different areas of China and 97 native varieties from different Asian countries, respectively. It
is as same in following tables. And for sample 3, 59 of 97 varieties are available for the analysis of variance.




2 FAREROMBREE R, 22645 &, BEMOMBIIHEHCL-TRLZ2 DL D
5%, fitl EBR, Mtk SE, K e b a MBI, WTROREHIBWTH1%H 50 IE5%D
IRETHRETH 72, L -5T, TNLDBREIZOWT, ERSHITET I BEIH 5 LHWF S 1L
b EMAAMTEAT) T LIT LY, ISR ZH Ly () 2§22 25 T&, Th
LOERTE Y L DBEITHAHFNGHICHNTH S L HEZ H6Nb,
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Table 2 Correlation coefficients among the four morphological
characters of silica bodies from motor cells in rice

FHBY T2 L Ak 1 K2 KL 3

Characters Sample 1 Sample 2 Sample 3
#t & £ Rk VL and HL 0.860 ** 0.794 ** 0.893 **
#Ef & l& VL and LL 0.273 * 0:355/%* 0.688 **
#ek &b a VL and b/ a —0.040 —0.005 —0.511 **
Fi& &K HL and LL 0.147 —0.049 0.573 **
& &b a HL and b a 0.239 0.423 ** —0.423 **
il &b a LL and b a —0.398 ** —0.412 ** —0.637 **

* x5 %, 1 %/RHETH R, Significant at 5% and 1% levels, respectively.

3.1.2 1 BIUE2 BWI» 6 AL ILLEERRAIEIK DR

#3103, 3RL, BB 2 BX UK 3 1000 T, ERAIZLROMBIRE 2 St S 2B B &
VEHRT Z—%RLI2LDTH B,

EIAM (1) Tk SN ERgoERHOKRE S 2K, EAEOHIL, 4 ERDOEEREZIRT,
Lo T, ZRNZENDERDOBEEMWEAEG ORI 5D 2 E A ZLEBADEME D 2 W (321
MBI T E2HELEERT, FHEIKEVWEFY, ZORRDPHPERTH LI LERT,

KI3bADE, BlIBIVE2 EFRFIOHFGRIL, THFNESHWEANI755~T71.94% 5 L
17.58~38.35%TH 1), AFHT84.10~8952%ICE LT Wb, —%, #3, ¥4 ERSDOFHRITAF
10.48~15.90% 2§ B o2, SNLDFERL 5, 4 HEIC L > TERSNDEREDOKIZ, £ 1,
B2 EWATIT T EY, ARSI ND AL EINT,

BlERGOERR7 Y —%AhbL, IxbKEVWD, HREMETH-72, Lier->T, B1E
MM, B [KE S| oMz TLOLALND, —F, B2 ERSOBEAERI ¥ —Tl
MR E DTS, EREE D a 2 IEDHIIZ, KELHFHGLTWR, b a LilkiE, 2t
BIADRN BLWEAEZRTLIDTH L7120, B2 EWy FEERED [ob] OFHERT LD L
HHEND,

L7 T, HEEROIKIE, TRES] 2RTE 1R & [Wiob] 2RTHE2 Esr CTHfH »
ORISR T Z EHHETH B,
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Table 3 The eigenvalues and eigenvectors obtained from correlation coefficients among
the four morphological characters of silica bodies from motor cells in rice

[& 4 fii Eigenvalue? [&47~7 % — Eigenvector
T i HhE  REHGE W Factor
Sequence PVY (%) CPV' (%) #EFE VL HiJe HL il LL b,/ a

k1 Sample 1

1 1.953 48.83 48.83 0.685 0.667 0.292 0.017

2 1411 35.27 84.10 0.015 0.240 —0.625 0.743

3 0.540 13.49 97.59 —0.269 —0.056 0.724 0.632

4 0.096 2.41 100.00 —0.677 0.703 —0.006 —0.219
#fl 2 Sample 2

1 1.902 47.55 47.55 0.649 0.700 0.086 0.286

2 1.534 38.35 85.89 —0.306 0.112 —0.702 0.633

3 0.488 12.21 98.10 —0.216 —0.161 0.682 0.680

4 0.076 1.90 100.00 —0.663 0.687 0.186 —0.235
##L3  Sample 3

1 2.878 71.94 71.94 0.545 0.511 0.503 —0.434

2 0.703 17.58 89.52 0.357 0.521 —0.299 0.715

3 0.326 8.16 97.68 —0.059 —0.255 0.795 0.548

4 0.093 2.32 100.00 —0.756 0.635 0.160 —0.018

U PV =Percentage of variability ; CPV =Cumulative percentage of variability.

3.1.3 EWH A 3T DA

X213, SHBDERFEICHE TS 1 BB LSO 2 Bl R aTosfmz i, BEilds 5wt
indica, japonica WICE LI LDTH b, M2%2A2E, RF 201 ERD 2T, M Hd 3
Wi indica & japonica |2 & - THAMDE— 7 HIAIRICE T 5 2 L35,

CNETOMRIC LD, indica LMDERMKIZIK, HER, BE, RIS, b arwKkEn, ¥
12, japonica RBED L DIF, HiER, Bk, MEMKEL, b /ah/hS vl w ) @msWs»cEnT
Wa (IR S 21990, #EMES © 1990, Wang et al. : 1994), Cofimit, F SIHEED [KE &
E bl Lo THBEINTVERLDTH L, LIH>T, ERGHMTHLILZE L E8D &
W2 FRAC & o Tindica & japonica B B IZHNE BOHRAZKEE 2 BT L2 TE 5, O F
D, indica CRMDEEREMKRIE, 1 BRSNS <, B2 ERGHRE G, WIS, japonica BN FERE (4
i, BLERGPKREL, B2 ERGPNIENENR B,

X3, M4BIUOKS L, 3HBOZSFECHEITEHE 1 BLIUE2 Bl R I T7ORMK 2R L7z
LOTH b, RPDOBRIUIAE 721F indica &, FIIIHE X 7213 japonica %R T o F 72 MR TR S
2L BRUEHEF 7203 indica & japonica D ZICHEERREE R L TWwb, CNHDOXEA D L, Al H
b \Witindica & japonica (IBEFFRIC & - THIRICXHNTE 5 2 L5050 5,
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Fig.2 Distributions of the first (P 1) and second (P2) principal components of hsien and keng (or indica and
japnica) varieties for Samples 1, 2 and 3
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Fig.3 Scatter diagram of the first (P1) and second (P2) principal
components of 52 varieties in Sample 1
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Fig.5 Scatter diagram of the first (P1) and second (P 2) principal
components of 97 varieties in Sample 3

3.2 EERERTZAKIC & & AR R B X RGeS
3.2.1  EEEECRIEZIRIC & B HiAE) 51K

HRARD 4 BE TN TCOMARI L 2 WREH K & 2 0B BIESRE R 4 1RT, HARRIE, Zh
FROPRRTT P THKA A9T5FE (ndica 505578, japonica AT5FE) #HH LIHRTH 5,
£4%2A5L, EROHHFRIICN D DTET%, HbDTHBER TH -7z, HHNITEZNLEE
D EHEBRIZOWTUL, BEEI DL THEWHBERZRTHIDO»H L LOD, &k LTI,
WE R 2 5 L BB E E DR A LMD, B, WD D &V b DIFHRKD 4 DDIZY
12 & 235K (No. 1) &R, Bk, IRICE 2B (No.2) TH-o72,

F AR L2 B BIASSRAS, FIRNRK A SN E 3 20 b D B HFI L72HERTH 5, HHI KD b
DB~ E L2 BT 272002, FOIGRHANEEZ NS 2 L LVETH b,

HREKDIER > LA L E, bEDEFMESHVHRIET2 OO NV—T120F 51213, M7 V-7
DD EDNKRE L, TNV—=THNDHEP NS EHPEETH L, LIeH->T, W7 —7"
DFHME D ZE L LIERERZE 2 e ZNd L ol THUE, dZ2 20 TEl-72flid 20128 > TZDH
MEEh 2RI e TEDL, 72, EROSMORIIZ L - T, d/2 o2 LIERRK F THOHS DAL T
ZOMGHIHMRZHER T 22 & b TE 2% (Snedecor and Cochran 1967),

#5132, T4 DZ RN DN BN S D 5RD 72 indica, japonica MO T-H)E, BEHERZE, HH N
(d20), HEIPHBNEEZRLIZODDTH S, £552AHDE, 4DDEDH B, MEDHH T H¥ ik
b, IRWTHER, b a, iR THh -7, 22U LOBEEZMAADLES L, ZOHHIEHET 5
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Table 4 Discriminant functions and their discriminating results between indica and japonica varieties based
on the four morphological characters of silica bodies from motor cells in sample 3

313X Discriminant function HIHFER Results
Eie % Coefficient indica Japonica EVIES
No. WE VL ¥E HL ME LL b/ a (n=50) (n=47) Rate (%)
1 —0.53 0.44 —0.49 1.00 43 39 84.54
2 —0.54 0.44 —0.53 —_— 44 38 84.54
3 —0.66 0.43 —_— 3.01 40 40 82.47
q —0.16 —_— —0.48 1.04 41 39 82.47
5 — —0.02 —0.57 1.29 40 39 81.44
6 —0.72 0.43 e — 41 35 78.35
7 —{).17 — —0.52 SR 41 39 82.47
8 —0.30 — — 3.02 40 40 82.47
9 —— —0.03 —0.62 —_— 41 38 81.44
10 —_— —0.17 — 3.79 34 37 73.20
11 it i —0.58 1.32 40 39 81.44
12 —0.36 — e — 41 37 80.41
13 — —0.24 == —_— 34 33 69.07
14 —_— — —0.63 — 41 38 81.44
15 —— — — 4.47 27 38 67.01

35 EERBMAIZIKIC & 2 &0 )oK o BEEG ) 7 di R ) K1)
Table 5 Probabilities of discrimination between indica and japonica varieties by different functions
based on the morphological characters of silica bodies from motor cells

F A CharactAer D Tﬂﬂliiﬂlﬁ#ﬂ?ﬁi&YiSD o7 @ P (%)

No. #tk VL Mk HL fil& LL  b/a indica Japonica
1 + + + + 2.20+1.81 —2.34+243 1.06 85.65
2 + + + — 21745172 —2.31:2.47 1.06 85.51
3 + <+ — + 1.52+1.86 —1.62+1.68 0.89 81.21
4 = = + + 1.90+1.78 —2.02+£2.17 0.99 83.87
5 — + + + 1.75+1.68 —1.86+2.11 0.95 82.87
6 -+ i — — 1.26+1.61 —1.34+1.62 0.81 79.02
7 e = 2l =2 1.87+1.70 —1.99+2.21 0.98 83.70
8 + — — + 1.24+1.79 —1.32+1.37 0.80 78.82
9 — + + - 1.71+£1.56 —1.814+2.16 0.94 82.59
10 = 5 — + 0.81+1.51 —0.86+1.01 0.65 74.07
11 — — + + 1.74+1.68 —1.86+2.11 0.95 82.86
12 < — = = 0.98+1.53 —1.05%1.31 0.71 79.17
13 - = = = 0.39+0.98 —0.41+0.80 0.45 67.30
14 = — + = 1.70+1.55 —1.81+2.17 0.94 82.57
15 = - == &g 0.63+1.36 —0.67+0.84 0.57 7143

Dy b = MR T DRRIRICET L EE W L ERT,

“4+” and “—" indicate that the character is included or excluded in the function.
2 o=[(;SD;?® +n;SD;? / (n; +n; —2) ] V% indica & japonica BYFH D 53HAAT FED 70\~ & v ) GE THERE L 7z
LR #EfR 25, Standard deviation assumed the same in the indica and japonica.



W, ZORERBES SUZOMARICL>TRL S, Hlhombm Pk, 4 BEICE2 D
D (No.1) THY, EEDHHFERE D—HL TS,

3.2.2  ERATIT & B HFEH 5

4 AT RTOMARIT L AR HIK & £ DR HREEL 6 ITRT,

£6%2A5L, OHMEOEHANT, B, F2BIELD I >0ERFZHVI2H D (No.3)
Tho7z, TOHFHEITEEI%THY, bEDBEIZL S bD (8454%, 4 ANo.1) £ H b
515% @<k >TWwb,

710K 5 LIABITKD 72 indica, japonica B0 ERIE, BEHER S, H1 511 15 S BRI B % %
N o F3DERSHNOMERTIE, BEERASOEMAELIIIP L >P2 >P 3 >P 4 DIHICZ » TW 727,
HAN»HAZE, P1>P3>P4>P2DIEICK > T b, FRICTP 1 DA 1380%4E < 12 L,
D EBST & D F 2K E W, LIehi>T, P1EMARIZ b >HBIROH I3 < T80% L 1
275> T B, o) 3 DDA & 2RO K BIHIZ56.59% ~59.44% T H Y, MILHD%EI b
Fhaohuhrotz,

4 ODFIT L BHHN (K7 DNo. 1) D¥5IHII85.65% Lw <, 4 PORHEITE b (X5
MHNo.1) ERLTH-7, LoL, HHHOHRLENLDIZP1, P2 BLUP4ICEZb D (KT
MDNo0.3) THY, EEOHBFEREL L CFALI, Lzd > T, No.3 DRHA»HRLANTH % &
HRFS L5,

#6 WE3ITB 24 BRSO EMAIC & 2RI B L2 LS OBBIRER

Table 6 Discriminant functions and their discriminating results between indica and japonica
varieties based on the four principal components in sample 3

#5138 Discriminant function HIRIAE SR Results

5 #¥ Coefficient indica japonica ) )
No. syl PLOFERS2 P2 o3 P3 Esrd P4 (n=50) (n=47) Rate (%)
1 =273 0.70 —1.00 0.85 43 39 84.54
2 —2.52 0.65 —0.92 —— 40 40 82.47
3 —2.44 0.63 —— 0.76 44 43 89.69
4 —2.58 i —0.94 0.80 45 38 85.57
5 S 0.37 —0.53 0.45 31 28 60.82
6 —2.27 0.58 — — 37 38 77.32
7 =239 — —0.87 —— 44 40 86.60
8 —2.32 — — 0.72 45 38 85.57
9 S 0.35 —0.50 —_— 32 28 61.86
10 —— 0.35 — 0.42 33 29 63.92
11 —_— — —0.51 0.43 32 29 62.89
12 —2.16 — _— — 41 38 81.44
13 — 0.33 —_— —— 29 31 61.86
14 = —_ —0.49 — 30 25 56.70
15 S == —_— 0.41 29 24 54.64




LT BT & B BRI 0 BRI 70 JEAT )
Table 7 Probabilities of discrimination between indica and japonica varieties by
different functions based on the four principal components

xe FRi4r Principal component "|"1.'5J{|l"l.i4'}',§<i4f%1},ﬁ';?éx i'.SD 475 a® P (%)

No. p1v P2 P3 P4 indica Jjaponica
1 G + e + 2.204+1.81 —2.34+2.43 1.06 85.65
2 + + + — 1.87+£1.73 —1.99+2.19 0.98 83.72
3 + o — =+ 2.32+1.98 —2.381+2.34 1.08 86.06
4 + — =t + 197+1.72 —2.09+2.29 1.01 84.38
5 - <5 + + 0.26+0.72  —0.28+0.75 0.37 64.40
6 o+ + — — 1.504+1.89 —1.60+1.61 0.88 81.06
7 e o= S = 168+1.62 —1.794+2.08 0.93 82.40
8 + - - + 158+1.88  —1.68+1.72 0.90 81.66
9 — + + = 0.17+0.61 —0.18 £0.57 0.30 61.66
10 = = = + 0.14+0.53 —(.1550.53 0.27 60.47
11 — - + + 0.20+0.64 —0.21+0.64 0.32 62.57
12 -+ — — = 1.34+1.76 —{:43:-1.56 0.83 79.73
13 = + = = 0.05+0.38 —0.06+0.28 0.17 56.59
14 — - + - 0.11+0.49 —0.12+0.46 0.24 59.44
15 - - - + 0.08+0.39 —0.08+0.42 0.20 58.00

VP11, P2 P3, PAZFNFNEL, B2, B3BLUEA TR ZRT  +7 & = 1N hs 2 ol Bl 1o
EEF W EERT,
P1, P2, P3 and P4 represent the first, second, third and fourth principal component, respectively; and “+”
and “—" indicate that the principal component is included or excluded in the function.
2 o= [(n;SD;* +n;SD;% / (n; +n; —2) V2 indica & japonica WEM DA BE3EH 70 v & v 5 JUE THEE L
7oL HE( 24, Standard deviation assumed the same in the indica and japonica.

3.2.3 sl B KRR

ek & (1990) 13, 7 ¥ TAERA A 965 HE DA BIMING B AR R RS A 3D & | BERgIR ) 4 2

BT & B AR 5K
Z1=0.049VL-0.019HL +0.197LL-4.792b a-2.614
(Z1<0 : indica; 7Z1=0 : japonica)

ElE LTS,

F 72, Udatsu and Fujiwara (1993) (&, R U7 2 7AEHKA F97 W FE OB EEFE ALK 2 & 5
EDHHRNEHRE LT D

Z2=0.53VL-0.44HL+0.50LL-0.91b ~a-17.27
(Z<0 : indica; 7Z=0 : japonica)

(D ESUIEIM O Y T, VL D4R E & OEBO 5 1ZMIE > Tuv7z,)

AREEFETIE, RLT 2 TAERA AT SFED BRI EERE ALK AT 7 — 2 B X % D K55 20 Hr s
RITHED &, PRI 2T 72, BRI LA D L, HREARZRD & IHEER L2 TR LA
ZbDFEA4DNo. 1 TH B, ZHHBKXIE, Udatsu and Fujiwara (1993) HHHIR LI TFHE L T
Ho, Uik, ZORNAEZ2ET 5,



Z2=0.53VL-0.44HL+0.49LL-b, a-17.02
(Z2<0: indica; 72=0: japonica)

FAITRT LS, HHXZ2 (No. 1) 12 & 2455 T3 indica H¥1ET, japonica 758 & 7% - T

5, —F, HES (1990) DHFRIX T, EAPHEITL>Twdb, 22T, HHRZ2 DEEHE 12
ZRRL, EHAZZAHLHZ L ELT,

T E AV LD THMZHANRIZEE6 DNo. 1 ENo.3 THhd, Tibid, Ltk 23, Z4 & F
%

73=2.73P1-0.70P2+P3-0.85P4
74=2.44P1-0.63P2-0.76P4
2T, RnERS (P1, P 2, P3, P4) 2uoBHAIRRYT L, 23, Z4RFKND L) izkS
b,
73=0.35VL-0.30HL +0.33LL-0.67b,a-11.35
(Z3<0: indica; 73=0: japonica)
74=0.49VL-0.30HL +0.141.1-3.82b_"a-8.96
(Z4<0: indica; 7Z4=0: japonica)

DIk, sk 67272, 238 S UZABNK &g S (1990) HIRZ1 %2, IEER A & & o’ A
2B LOCEBP SR I NT T v b - A=V DTEIRIRNTIE I L, ZOF IS DWW TRE 247 -
s

%8, 21,22, 23 BIVZ4 3N FhoHHNRERT Y, HAEICL->TE, FHHRNIC L 24
R L REIRY %o

813, 21,22, 23 BLUZ4 nHHRZrhEERA x GUEL), (B4 A (A¥2) BLU
ToTHERA A REF3) DRRINTHERICH W 2550 G 2 BBl f (d 2 0) B I UFEEIC
BHNIHNEEZRLIZODTH b, PEB LT DTKRA RITDOWTIE, P, PR L Z4
e — K, REKRA R I2OWTIE, 22, Z3 27500, HRRE bicEmess, Z4 2 XK
7w, B, ZLIZE 20T, WTFNOFEEHZ DWW T LR OIKWFIRTH - 72,

X6, X7BLUKEIE, BREHZDWT 4 DDHHKIZ L 2 HBERDOGHERLICODTH D
WFRDOBAEIZBWT Y, Al D B\ 3 indica & japonica DE— 7 BIWIRICERD b, L0 b
F, BB X > TH U 54U indica, japonica DIETES #H 25 &, Z4 12X 209 MmH5 8k E L Twnw
%o

93, HARDOHE » R, MRS L EOFELES» SRS 4 A7 7~ b -

F o= VIS RIZ O W T, T 60 E v, HRH R 27> 28R TH b, 22, 23 B
FUZ 4 ZHAT2GE, WTROREHIBWT L, $XTjaponica LISz, LarL, Z1 ZHw
78y, BEEILGEEE 2 SR S 72623kl 5 B, 36:ELY indica LHIBI& LTz,
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Table 8 Theoretical discriminant effectiveness (d/2 ¢) and practical discriminating rate
by function Z1, Z2, Z3 and Z4 for sample 1, 2 and 3

Bl Sample Z1 Z2 Z3

Z4
)51 )1 Discriminant effectiveness (d,/2 o)
1 0.674 0.508 0.508 0.800
2 0.740 0.875 0.875 0.716
3 0.822 1.065 1.065 1.083
5% Discriminating rate (%)
4 76.92 80.77 80.77 80.77
5 56.92 84.62 84.62 80.00
6 80.41 84.54 84.54 89.69
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Fig.6 Distributions of the discriminating scores by the function Z1, Z2, Z3 and Z4 for
hsien and keng rice of Sample 1
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Table 9 Discriminating results of plant opals detected from the sites of Yoshinogari and Kuwata
in Japan and Caoxieshan in China by the function Z1, Z2, Z3 and Z4

nlﬁ'*ff Eﬁf%ﬁc Z1 72 ﬁ_ 74

St samples gy I J I J I J
EH ¥~ B Yoshinogari 27 0 27 0 27 0 27 0 27
Z M Kuwata 5 0 5 0 5 0 5 0 5
%L Caoxieshan 52 36 16 0 52 0 52 0 52

Y 1=indica, ] =japonica.

FK10 4 50HBIICB B PNEEZ 1, 22, 723, Z 4 o5
Table 10 Correlation coefficients between discriminating scores by the four discriminant functions

FHBI A Akl 1 k] 2 e 3 k4D
Characters Sample 1 Sample 2 Sample 3 Sample 4
Z1 and Z2 0.899 ** 0.871 ** 0.872 ** 0.643 **
Zland Z3 0.899 ** 0.871 ** 0.872 ** 0.643 **
Z1 and Z 4 0.847 ** 0.852 ** 0.932 ** 0.395 **
Z2 and Z3 1.000 ** 1.000 ** 1.000 ** 1.000 **
Z2 and Z4 0.897 ** 0.955 ** 0.947 ** 0.773:%*
Z3 and Z4 0.897 ** 0.946 ** 0.947 ** 0.773 **

B4 - HARDE » RoEPh, SHLEI S L O EORELGEM 2 SHIM ST T o b - Fo— ), SRS,
Sample 4 represents the pooled data of plant opals detected from Yoshinogari and Kuwata Sites in Japan and
Caoxieshan Site in China(n=84).

** 1 %DIKRAETHE, Significant at 1% level.

4. % £

A A DOWEFEHFEDFEMMEZEE 2 5 1T, L VA LHIHME 2T L BRETH 5, AWK,
HEERA R EWBA A B LT O THERA & 2k L UTERS T 24TV, BRI & 28
LW BRI D W THGET 24T o 72, £ DR, MER, BR, MEE b /a4 20 HICL > TRE
N BHEMAROIAKIE, 81 B L8 2 72 THrc sy - K Sh, 22 NEERED [k X
&l & [hebl 28T LneALND (£3), 72, 1B XOE 2 B3, indica & japonica
HHNIMERED 2 DOHFFEDHBEIZRDLRMENNE LT LN THSE (K2 ~5), ORI, 3
DB RTITBW TS L1 (R3), BRI L 2HRHMNIT L & DBEITH~E D HH
ThHdEHMENS,

I D ER BN EAER T B 72002, WIRZ LT 27— Z IS~ EDIHAEZ D LV E D H B,
AT THFNCH W72 T =213, T ¥ Tk A R9TRAED 585 5 IR RRTH D, 2 b6 D
A RS, VEBERE—RB I 20 SHREE S AL, FI1B00 RN T ¥ THERA 20 LUAERICT 7 ) > 7 &
2bNDTHb, L72hHK>T, TN6DA 2T, [TYTAR] offEE w2, CoF—s2RHELrT 2
CEDPWHTH DL EHWS N D,

Z T, TYVTAERA XA 2B 2 HRREIZREN OLEET — 2 5 L 2 D BRI 5T — 5 12D »



TR G ZAT - 720 ZORER, AR L 2 ¥R Z2 L BRI L 24BN Z3, Z4 24556
N7z (R4 ~7), 6, INHDHHIR LAERES (1990) 7k L2HAR Z1 iIc2wTRES L
7oA AT TR ONHMR 22, 23, Z4 DHBIEE, W AoEHZ BT b80%LILE 2 %
225 WHRZADT o 7HERA & GUEF3) 123 2R BIHI390%E < TE L IT@EnZ L% -
72 (8, HM5~7),

T, FHLITTITHHRNZ4 2H, DEAERA 2B L OREA £50mFE~D@ AL L O
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@, 7=/ —NVRISREFRES VIEPEIC L 2 b0 (Fen92%, 98%) LIZIFFLTH -7z,
F7z, HHIR Z 412 & 2R & indica L japonica % EFET b Z HDMITIX0.845 ) w5 v AH B BY 4%
WAh NIz (E5H 11996),

L7zt T, R

Z4=0.49VL-0.30HL +0.141.1-3.82b,"a-8.96
(Z4<0: indica; Z4=0: japonica)
% A A ORI EERE AR I L 2 dncili 2o P K & L THEIE L 72w,
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Principal Component Analysis and Its Application of Four Morphological
Characters of Silica Bodies from Motor Cells in Rice (Oryza sativa L.)
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To find some new indexes of the shape of silica bodies from motor cells in rice (Oryza
sativa L.), data on four morphological characters—vertical length (VL), horizontal length
(HL), lateral length (LL) and shape coefficient b,a—of silica bodies from motor cells were
subjected to the principal component analysis. 52 native varieties (26 hsien and 26 keng)
from Zhejiang Province, China (samples 1), 65 improved cultivars (37 hsien and 28 keng)
from different areas of China (sample 2) and native varieties (50 indica and 47 japonica)
from different Asian countries (sample 3) were used. The result revealed that the four mor-
phological characters of silica body were described by the first (47.55~71.94%) and second
principal components (17.58~38.35%) (Table 3), which were interpreted as the “size factor”
and “shape factor”, respectively. They are available for describing the trend of differentia-
tion between the shape of silica bodies in hisien and keng (or indica and japonica) varieties
of rice (Figs.2~5).

By using the results of morphological analysis and principal component analysis of
sample 3, discrimination analysis was carried out to obtain a useful function for the classi-
fication of indica and japonica rice based on the shape of silica body. The function Z2 based
on the shape of silica bodies (Table 4) and functions Z3 and Z4 based on the principal
components (Table 6) were obtained. The discriminant results by these functions and the
function Z1 reported by Sato et al. (1990) were compared. The discrimination probability
shown by d, /2 ¢ (where, d is the difference between indica and japonica, o is the standard
deviation assumed the same in both indica and japonica) was same for function Z2 and Z3,

but it was highest for the function Z4 (Table 8). The correct discrimination rate of all the



three functions Z2, Z3 and Z4 for Sample 1, 2 and 3 were over 80%, and the function Z4
gave a higest rate of near 90% for Sample 3 (Table 8). Futhermore, the discriminating
scores by the function Z4 were strongly correlated with those obtained by the Sato’s
discriminant function by which the indica and japonica are defined. Therefore, the function
Z4=049VL—0.30HL +0.14LL —3.82b “a—8.96
(Z4<0 indica ; Z4=0 : japonica)
was recommended as the best discriminant function in discriminating of indica and japonica
rice based on the shape of silica body. In the futre, it is expected to understand the process
of the differentiation of indica and japonica or the origin and spread of rice cultivation if the
data on plant opals excavated from the sites in differnt Asian countries or regions can be

collected by using the above discriminant function.



