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DI-fE3eRs (0. sativa F O. glaberrima) FPUtEEFLERS (O. perennis, O.
breviligulata, O. punctata F. O. australiensis) FSHPEL» BIA Kurata, Iwata %
Omura (1981) HESHINESLFESIIF 0 » Rk bk G » DIETRaRs < iEe)
B » B R TR BRGR o

BRI e AR B BT o THERIRIELL O. australiensis F3iRK » B3t
b ESTEGREEER (%5 ) o Levan £ (1964) BE ~ EHILEESPHINLET
FRREES > O. sative 5 R MBIgEE » —% ST > 5¥ SM &5 O. glaberrima
% O. breviligulata #7MEME > —%} ST H» x¥ SM Fgefas® 5 O. perennis 5
POEIMZY » =%} ST 3 » 7% SM FZefada s 0. punctata J& O. australiensis HE=%t
MZ > =% ST 8 > % SM FIRefnil o KRIREERNSTG FLE 8 o A<PfET O. perennis
BB RS » SHIFITREEERE X B> B ST 3 » Hidw R B — SR ga
B2 2 7E O. australiensis BFEIE » 7 O. sativa, O. glaberrima, O. breviligulata
% O. punctata HBREXE (B 1-8) o KESHIBRLOEAIS B AR
s REEHEL O. australiensis [iRiPgEE > BERMWES (BT, 8) o

BRUSREEE 0. sativa, O. glaberrima, O. breviligulata Ji O. perennis |idjlziEyE
KDL M HRTABHE O. sativa . O. glaberrima FILFHBSGZH o HBAETIHRZ
B o WESEI AR L A BRI EL ASAS, ACAS, ABAD, APAP FBY o O. punctata
¥ 0. australiensis FFTIERE bk dEy R BERR TR » ROt riErEREs]
BB % EE SHAEEMMNGH o R O. australiensis WiRIEHRREIHGHBEA
BLEHER » R R M R o

—. #% ]

TSB(Oryza) #0891 » MR EYEHIRATEIR » A HhE o7 (5 > 1979) ~
YW ~ BRI E (Chang, 1976) ~ EERMEAR (Oka, 1964) LAKHENGEME (Nayar 1973)
scpmiRyRre o AR RN EHERE Lr SRR — o IR Nayar
(1973) 5ok » Kuwada B2 1909 ~ 1910 JREXEHREABMERS 2n=24 2% FEE2
HFREKEBRMPIZE (Nandi 1936; Yausi 1941; #H 1958 » 1964) o BEHl Shastry,
Ranga Rao & Misraft1960%E B HEE RSB BB AV BED » ] (1967 ) BEBEHEK
DHERSELR e BB Bl o B S 8B ~ 3R~ R (1982 ) B ITREE T H EESRAUHB
L BB > 58 H 4 SRS R A7 1B DA R B ) R AN T ZERS RS Mo e 2 BB 51
b —ERREEIREE o RSl i a A/ N R EMRHET (351958 ) < A
L o N R BRI S Ak 3 » BRI ISSIEARM R o SaipRe

(ARSI B RS RS DT TS Bs » i 256
(ORB PSP PR AR A SR e B R e — W5 ©
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EEEE » BARBE SR LR o Khan (1975) SEm 5 » A ESHBEERR
RRER/KIR » TS FITRERR B AT A B e a8 o Kurata & Omura (1978) ZERH
ST IR e B B Bl » AKECE T/ e B e S BRI ZHBEEI
(prometaphase) FufiE » REEA 3F 8u 2 » BIZAEREHT o 19815F Kurata, Iwata &
Omura Ee53 19780y ikt » IERRSEREOIR » SEEESR o A5 R ESEES
RAEEBYEERINE LI » YRR 2RIk HABIR -
| =.HHRF S

AREBAFFINER L » SEEIREF Iy H B AR AP 2T (National Institute of
Genetics, NIG) 85 » REE-LTF= AN orebe (BE) » D—ifehRakE
SRR B TE B R » R ARBEESIVNG (5 ELRB TR ) - E
B—E R o ARERL B B FRETEE > - AIREET > 2R ) BN 50°C &R
T—EH DRI o

P eYELs S ERE Kurata 48 (1981) » ¥R&HESRE/L (enzyme maceration)
Bok gtk (flame-drying) o SIERETEERBARETREE  £CBHEE N BE
ERFEETENSRAKIEEL (30°C) » BER 1~2 mm MG TIREE » BR
0.5 mM 2/-deoxvadenosine 30°C » 15~20 /i » JE BRI M TE RE A BT 2258 o JB2RIE
%% 0.5 mM uridine 30°C » 3 /1B o B2 T > B 1.5 mM 8-hydroxyquinoline
20°C » 2/NKr o B TR » BENE 4 2B EE (pectinase, Sigma P-5146) & 6 2555
F#y (cellulase, Onozuka R-10, Yakult) Z&4k@ (75 mM) B (pH=4) » 35°C
T/ o DIZREE/KIPIEID /48 » EENER © BEERE 3 1 FVIRAWK » W RI DU AIEEEER
B o BB M ERMEE (phase contrast microscope) B BATTET-H MG -
Bimiogyst ALl 1/156 M g% (Na ,HPO,-12H,0+KH,PO,) (pH 6.8) EE#iHT 4 %
FRYek (Giemsa, Merck) Fefa30548 » FkIbgElR) » BELEREE o

FefaRBHBIETH Wild M-20 ZUBAMIES » FEAHAIATREE 2415 35 mm JBR » R 10X 100
R T MR a B R » REWY » S/CiIBRYETR NG 0 Bok 8 fSIERUER » RIA
HWERRETERSHT o BT O. australiensis (11E# ) » O. punctata (14EHE ) >
HExWBEZ A SHr20(8 DL LR BHFE o

1. 283 EEYDE
Table 1. Oryza species studied

Species Acc. no. 2n Distribution
O. sative L. 24 Cultivated, world wide
0. glaberrima Steud. W0025 24 Cultivated, West africa
O. breviligulata A. W0049 24 West Africa to Sudan
Cheval et Roehr.
O. perennis Moench Wo0107 24 Tropical countries, world wide
0. punctata Kotschy W1593 24 East Africa
O. australiensis Domin W0008 24 Northern Australia

* FFRBER B ABN RIS
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HehE Kurata % (1981) Fradi M gl TR iR e mnhEiss » PMETHHHRFH
Yufa (metaphase chromosome) » 5 A/ B23) BB R AURTH I EEE » B THRARK
ANk > S ERRRR R A MYt /G (heterochromatin pattern) » 52
BE (satellite) B TEH » &SRB BRAERES) » R AR AR ELREHE (euchro-
matin) » 1 BEQEREA 446 (banding differentiation) o £WEARERE ~ MK
B (TR esaEmE AL ) ~ BEEEMD SN o £BEA LIRS 10¢ -

1. $%380S O. sativa 2n=24 > Zrp65Y%E o /421 {E AR AY AT iz e (1A ) »
RTINS 2 0 120 SRR OB EERER 244 RS 685u> HEEERES
511% » BER 14.30% o 12383l » DS WVEERRELA (4.60) » HXIHHD (1.22) o F
AFEME ( Fhffiferbs > B 100~1.67) Hemils » A SM Y ( shEi7ER PR » R
1.67~3.00 ) Yefallt » —% ST & ( hEifEkoRI » BE 3.00~7.00 ) il » HepZ R
BORem $X8H (B 1B) - SE R ame o

2. BA:RS O. perennis, 2n=24 > YA WHER (B 2A) » £ HYmENE
SR 254 % 703 40 MM RE 516314439 » Bl RE117 (HXIH ) 443 (5
W) (£2) o BESHER » WEA 4 WMAREE » A% SM f5fafs ) =% ST
FIGufads 5 Hrh WYl SRUEE I BRE X ¥ S EAHER  NEER

=2 0. sativa (ZFESE)FN O. perennis BERLtBRHVE & ~
RS R ERY
Table 2. Means of arm ratio, absolute and relative length of somatic
chromosomes of O. sativa, Taichung 65 and O. perennis

0. sativa (Taichung 65) O. perennis
e 1, BB - -

Chromo- mELEE | dEEEE | BRE/SE) | RHEE | EBEE | BEE/E)
somes Absolute Relative Arm ratio Absolute Relative Arm ratio
length (z) |length (2) | (long/short) | length () |length (2) | (Jong/short)

I 6.85+1.19 [14.3040.83 | 1.89+0.32 7.13:£1.59 [14.43£1.47 | 1.9740.31 ‘
I 5.88+1.08 [12.3440.98 | 1.53:0.25 | 6.15:£1.21 12.4841.00 | 1.3240.24
n 5.16-£0.90 |10.85:-0.71 | 1.850.37 | 5.38:-1.05 10.90:£0.69 | 1.8820.36
v 4.4440.71 | 9.3440.62 | 4.6020.69 | 4.61::0.98 | 9.36£0.75 | 4.43::1.08
v 4.1540.74 | 8.7140.56 | 1.46+0.33 | 4.24:£0.71 | 8.6140.53 | 1.26:40.29
VI 3.7540.60 | 7.8340.53 | 1.724:0.39 | 3.94£0.68 | 7.94::0.49 | 1.860.53
Vit 3.4440.65 | 7.21:0.49 | 1.553-0.34 | 3.60:£0.68 | 7.36::0.60 | 1.53:0.40
Vi 3.234£0.53 | 6.794:0.39 | 1.39:40.25 | 3.19::0.54 | 6.51:£0.56 | 3.60+£1.52
X 3.0140.48 | 6.3420.46 | 2.23+0.51 | 3.16£0.51 | 6.44:0.53 | 2.18%0.75
X 9.7440.41 | 5.77£0.54 | 3.7310.96 | 2.93:0.48 | 5.96£0.62 | 3.36:£1.31
Xi 2.65-0.45 | 5.56:0.38 | 1.2240.190 | 2.89:£0.54 | 5.88£0.52 | 1.17£0.20
Xu 2.4440.46 | 5.11:0.54 | 2.600.64 | 2.54+0.43 | 5.16:£0.55 | 1.81:40.43

* e faRe EATIEFF P



166

Botanical Bulletin of ‘Academia Sinica

Vol. 23

®3. O. dlaberrima i O. breviligulata SEZuEBEMRER

BRAHEERETY
Table 3. Means of arm ratio, absolute and relative length of somatic
chromosomes of O. glaberrima and O. breviligulata.

0. glaberrima O. breviligulata
Chromo- | @B | MEEE | BEEE | EBEEE | WSS | BREE)
somes Absolute Relative Arm ratio Absolute Relative Arm ratio
length (p) |length (25) ! (long/short) | length (g) |length (22)| (long/short)
I 6.604£1.55 14.194£1.06 2.054£0.39 6.714£1.20 |14.33+£0.96 1.9340.27
ik 5.65:40.95 12.19:40.81 1.594:0.40 | 5.76£1.20 |12.2540.98 1.39:40.28
s 5.1341.08 [10.95+0.56 1.981+0.42 5.0841.04 [10.79X£0.77 1.90:£0.50
v 4.4540.83 | 9.58:-0.68 4.821£1.14 4.29:40.74 | 9.154£0.66 | 5.4241.56
v 4.044+0.85 | 8.67£0.68 1.6440.46 4.0640.71 | 8.66£0.64 1.37£0.33
VI 3.684+0.84 | 7.85+0.53 2.014+0.57 3.744£0.70 | 7.95:+0.54 1.99:+0.50
Vi 3.354:0.73 | 7.184+0.50 1.7640.31 3.4340.65 | 7.32+0.59 1.544+0.44
W 3.14£0.68 | 6.71£0.40 1.394:0.34 3.244:0.64 | 6.8940.42 1.914£0.32
IX 2.91:!:0.54 6.264+0.44 2.5140.58 | 2.9540.56 | 6.29£0.58 2.484:0.45
X 2.73£0.56 | 5.85:+0.42 3.954-0.88 2.744:0.50 | 5.7940.59 3.91+1.20
Xl 2.584:0.60 | 5.514+0.43 1.364:0.31 2.5940.55 | 5.51£0.59 1.3340.22
N 2.3540.58 | 5.02:0.45 2.42:40.59 | 2.3640.54 | 5.044+0.54 2.4240.69
®4. O. punclate F1 O. australiensis PEZufBBRIRESR
_ SRR T '
Table 4. Means of arm ratio, absolute and relative length of somatic
chromosomes of O. punctata and O. australiensis
O. punctata O. australiensis
o’ -
Chromo- EERE | EEEE | (BER/E | BEEE | BEEE | BERES
somes Absolute Relative Arm ratio Absolute Relative Arm ratio
length (u) |length (%) | (long/short) | length (u) | length (24) | (long/short)
I 7.1342.35 {13.35£1.01 1.68+0.32 [11.11::3.85 |14.654+1.80 | 2.14£0.37
i 6.454+2.11 |12.07£0.75 1.64+0.38 9.644:3.26 |12.71+£1.16 1.544:0.44
o 5.6441.68 |10.63£0.53 1.81:40.40 7.81£2.16 (10.4640.70 1.83::0.32
w 4.9341.34 | 9.3340.70 | 3.16%£0.91 6.61:£1.30 | 8.97£0.59 1.89:£0.55
' 4.7541.39 | 8.94£0.68 1.5640.40 6.20£1.43 | 8.404£0.49 2.35:£0.26
Vi 4.3141.31 | 8.10£0.55 1.79:40.41 6.034:1.54 | 8.0540.41 3.674+0.91
VIL 3.944£1.03 | 7.49£0.44 1.724£0.40 5.814£1.59 | 7.76£0.32 1.49:£0.46
VI 3.71£0.91 | 7.094:0.48 1.99:40.71 5.06£1.49 | 6.7440.40 3.914+1.42
X 3.364+0.90 | 6.40-£0.54 1.6340.46 | 4.7841.29 | 6.39:£0.19 | 1.80:0.45
X 3.1440.94 | 5.92:£0.41 3.16£0.81 4.30£1.20 | 5.75%0.44 2.47+0.26
Xi 2.9940.98 | 5.6240.60 1.794:1.08 4.104£1.06 | 5.51£0.29 1.7941.08
M | 2.68:0.89 | 5.06::0.63 1 1.7540.59 | 3.43£0.71 | 4.70£0.74 | 1.404:0.34
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W o NG EBIRABC I » AR NEW TR (B 2B) o BERLB RSS2
LR IBR BRI TR R RO el A NEC (B3 ) -

3. IBH O. glaberrima, 2n=24 > 4347 25/ERT-PHHEE (B 4A, B) » %iﬂ‘%’éﬁ%ﬁ
FHEER 2.35 % 6.60 « 0 AAEEEH 5.02 = 141925 » e RE 136 (FXIE ) E
482 (W) (E£2) - BRSWHEER » SAUBMAS G » <3 SM 2GR » 3%
ST Agetald » HPEXHWRBBOYEE (F 4C) o

4. B O. breviligulata, 2n=24 > S¥26/Ea0REREM (B 5A ) » SELERT
BEEH 236 F 6.71 2> sA%-EE H 5.04F14.33% » BRM1.33 ( HXIH ) = 542 (FIV
) (K3 ) - BRSTHER » AENUEMGLEEE » <% SM Agull ) ¥ ST AUz

i EXHBHEHERNECREE (E 5B ) -
’ 5 8488 O. punctata, 2n=24 > SHT-TIOERTH D (B 6A ) » KEFEHTH
EEEH 268 & 713 x40 dHEEEH 5.06 F 13352 » B3R 163 B 316 (F4 ) o R
SHER » BT WM » £ SM Aufeffl » T8 ST Agufll » HXHBRC
et (& 6B ) o

6. BHe®S O. australiensis, 2n=24 (& TA) » SR > SYUREETHEEHR
343 = 1111 o> RFTESERDREREREE  MBERER 470 £ 14.65% » B3RE 140

(X% ) =391 (HVIY) (F4) o BRSTER=EMAREH > £33 SM Algf
g, 3 ST Ml FWHBERCHREE (B 7B) -

(=) s Ml A A 6 s

B B R B /DS ~ A BRI ERRRY AT ~ RO BB R AREBE SIS E Fe

1 gl - MBS EREBEERRE » Bl O. australiensis &R » HEERE
BEsE 2051 4o 128G EEERERIZEHE 74.88 1 AW HE1 2GS EEEE S %
SN » BEBL O, australiensis BEAYTEIHAEZELE > T O. sativa, O. glaberrima,
O. breviligulata, O. perennis F O. punctata ZEHBERETER (£5 ) - SHEEE
W > W AR A o 128 alh R B » MBEEE14~15% » BRI 4
F 5 % o WLHBAE (1982 ) SPTHSR TR GRS R K H14.012655.209; » TR AER
B Kurata £ (1978 ) ST EBAIKER15.022225.1% » ARFEHELL o

2. ST B EMAZEEENS4F - LRy EReaiwE (E8 ) » RTERCREMs &
—tERA—Y ST Bt » WENIERENNSZ— » BHERR o It ST Bl
7E O. australiensis RIEAIFRFREVIYE » KibBEHHBINEIVE o B M R fi8r
O. sativa FAFEE » HHE T~ VVI~VT B X » XYETRESE o O, perennis,
O. glaberrima . O. breviligulata HEATUSMESRAEE » BRTEFASHE » VRX
s B—BRR O. glaberrima BYEVIE > O. perennis F O. breviligulata WIEEVIE o
O. punctata 1 O. australiensis ) M BZeE i RA=HH» SJRREE IT> Vo X R
MTs>VI»Xio

3B eEBNE B AT  IRT O. perennis > HEAEF—HECIHEH - H O,
australiensis Wy PERERHEIY » REpPHEAEFINE XY > W EBER ST &
BLSERENEC » SERNYEHER © 0. perennis WIRC AIRIERINE » 7
PR SHRHIRERA XY -
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x5 RPYBRI2EREERREAES SR
Table 5. Analysis of vaviance of total length of 12 somatic
chromosomes in six Oryza Species

# B K K H | K 3% 7 P
Source of variance d. f. Mean square F-value
L) f& Species 5 1,508.32 12.96**

B 7= Error 123 116.35
iz £} Total 128
e fo BB R (W)
O. australiensis 74.88
O. punctaeta 53.02 21.86%*
O. perennis 49.24 25.63%%  3.77
O. sativa 47.74 27.14%%  5.28 1.51
O. breviligulata 46.94 27.94**  6.08 2.31 0.80
O. glaberrima 46.60 28.28%*  6.42 2.65 1.14 0.34

** gignificant at 124 level

4. BEEENHT © ARG B — IR & KAkt R R el iR (8 94,
B) » ERTRG BT > ARSAERAE LR THRARGER » HERatt AR
RS EHE N HFECREENERRE » AEOBEN MG - LR B8 L RgRe
AR R o WM O. australiensis SYHEIAR R RERALREH T,
LR A MYRERR K LB MRIZERR D - R0 > A0 ERREHNE
BERERABESML » ARIREENARENARCEES L » AYESEHUEEES
(8 ) o HERF -SSR —HREMNRREHE » EHA T/ IES S B MET
T#HE » EREMBENTS » B aBONtE B EROH o RO GHEERT
FRAMEREEOBGET&0F  BFHERMERS (J10) -

M, & Y
(=) A8 5 9 1

Bouharmont (1962) KA B » AEYEM %A BE 28
Shastry (1964) & HESHTHRILE Y E AL HAEEE > MM EINAPHEER - |k
A A A IR B BT R R A R B AV A DAL LS Ay R o

Kurata 4 (1981) #§HI19784EHAIRY IR ETER A N/KIE=HulBrveiE s » Priizes)
A ZSmR R RE o HihR R AR 22~13 o~ HIEE 7.5~550 % » BB TR
(late prophase) ; BEHEEES 12~T.u~ BEE 5~35 4 ¥BBIH s BREREHE
6~45 u~ BEE 3~15u HBBRHE (early metaphase) o HEEREEMIREHEE
RS SR HSETIEE > TIASRER T B PTavHIIR X £ B ETh Ay o Nayar (1973)
BREI ARSI PR R EAT 1~3 4o HBZT 0 B Kurata BG5ER
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HEE| I AU HR R » el A RN RERRIL AN » IR TR PSR

FR AR E R E L I E BN » R B alRs » PEREEE B
REHEMIRER L o ARBRPTBI SR B AR, BRI S RERER o 547 O.sativa
BmpaiE AR B AR (3.8D) Ry EE IV » HEAPRA (1982) BI¥EE 242 BRHIb A
pEESRE K (3.85) Bl IEYRE » BHRFSHS ST E R B A B A R BTE
TE > W B AR Ay R > DIDMERE B E o ;

MRS BEAR  BOWA > Rk elERBCnER ) —
WE R AT RS il i BN AR RN R R Rt » MR s
Rz o BE LI RIUHENG » WIRREILIEEE o

B BN SRS R T % L BAERHIE » BEPHEREE (centro-
meric heterochromatin) » FElHFEYeREet % » A BE AR SHEE » CWHik -

¥EE2 o Kurata 9 » WBIIEBRAGO N » ERTELREENNEER R
g8 B AR EHE S ASHMERESTE MR o WHMR S/ EY > ikl
b FIEA o
(=) #e iz By Ml 14

HIREHERE F, EE0LaBEHRARENEER - SEEXRT 4 ELERHAA
o BB O. sativa SV EREEHAN S » BEMEAATMHER (R6) o M4t 0. aus-
traliensis AyZvtagSimegy Li, Chen, Weng K Wuu (1963)4y5 58 EE » O. brachyaniha
Byen Li, Weng, Chen % Wang (1961) 45455 FF o O. officinalis 135 CC (Morinaga
% Kuriyama 1959) » O. punctate #95 BB (Katayama 1967) o

AERERESBEWE > O. australiensis 1 O. punctata WEEFRE K O. sativa
SRR AR AMER » RRaBAneAIERFHEA L EE X BB ° 0. sativa
$1 O. perennis BRI B R ZNENSC RN E URERS T —H MGG » S
RS RTUEA TR o 830 Richharia (1960) @It EEEL PP &%
BETI/rBU6n % » 7RIl AA BERE » LTS LHMEAMNER o Ll AA BEER » /RS
B O. sativa & O. perennis HysBBBH a5 ASA° T A?A? o O, dlaberrima
$8 O. breviligulata BEINZEFIFEREE K% M 2% AR SRR VI o 22 BUBE R K{E
AR BB F 1963 A BN P e BT | By TR EE MieEE v E (IRR],
1964) T ER O. glaberrima B A%A% > Ttk O. breviligulata §55 APAb o

K 6. FEEAHEB A YEREBENGD

Table 6. Genomic assignment of six rice species by different authors

Morinaga Richharia |y 1 cson| “mont | JRRL [Katayamal “,
(1961, 1962)| (1062 | (1963) | (1967) | (yqg0y
0. sativa AA PPt AA, ‘ AA { AA — AsAs
O. perennis AA pipr — 1 — — — APAP
O. glaberrima AA | Psps EE AA, AgAsz — AgAs
 O. breviligulata AA “\ P3ps EE i AA, AgAg — AbAY
O. punctataw.‘ . - | — — ‘ - — BB BB
O. australiensis — — —_ , — EE - EE
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(=) #4045 R 1L

Sampath X Rao (1951) &M EL5:8 43 (monophyletic hypothesis) » SRBFE
FIEE A AL FERYIES: O. perennis o Richharia (1960) P EERE o Morishima
£ (1963) IR MM R4S » 28R O. glaberrima W O. breviligulata JE{ETHZRE »
O. sativa QI O. perennis JEAGTIZK o Oka (1964) A2 75478 AYDY-+ Z(EHERRIEIRt
BBl 0. glaberrima F O. breviligulata FESERHER » T O. perennis F O. sativa
BB BIRAE » B BB 4R (0. perennis [ O. breviligulata) TIREHFE —iHse
o

B EBNEE—E AR & YEEINER  ForHEh R O. perennis BFR
HECHRER FREWHES X HYRHBRCHRAEEAIRE I (0. australiensis)
HHE X H o TR & ERCREEIPRERBAL » HETER O. perennis MR
o SRIREHMYERL o XE O. perennis BHHE O, sative, O. glaberrima T
0. breviligulata fyRERBIR0L (8 ) » HOREIEEA I REJCM R L s a4
ik Ry sEE o

YRERG RN /N U R R EE N SAENRE A » RARRE » REiEhEbyag
K/ R %A BE R (Stebbins, 1971) o 2B 8 41> O. australiensis AELEEEEE
HMFE NS X  BEftE % o Shastry & Mohan Rao (1961) Wu K Li (1964)
BRI AR A IR c BUTHER O. australiensis BHMAEYESIER
b o

Stebbins (1971) AR EME R/ EMAS (8] ST 4 ) RS FEaCE Ry EiEm
HEBRE > MREAHBERENBEWE » HIEAMERKR » BEENL » AN RN g
Bl o ARBRPEIERS O. sativa SHBRFARABRERERHEENY: » T O. ausiraliensis
FHBRAERAE o MR ELITRER A N ERE YA o

(ea) #8549 B2

FEM Kurata £ (1981) gy hiskigyyEalies » B TEIIAN » Bk » i
RTYHREHMZESR o Kurata 5 (1981) RSN GEs % Ryt 4 3 H ozl
S E)YrimiaR tRgey G B, - BB A Y R M ETIT & 0F » B 2 2B MR
FHERNIRTH RS IR R e B S o ARBA FBER (F10) o9
o GERFRREN » QTR B IREIR o

SLEEAR » RER Ry C BAFERE AR » fvhgE (Natarajan & Sarma 1974) ~
H2 (Bennett. Gustafson KSmith 1977) ~ kZf (Nada K Kosha 1978) ~ B/
(Darvey K Gustdfson 1975) ~#E2 (Yen J Filion 1977) ~ E3% (Ward 1980) K&
& (Hizume, Tanaka, Yonezawa & Tanaka 1980) ¢ ("% 4% (NOR) IZBi&ikHy
ERUWET ~ ZBHY (Hizume, Sato K Tanaka 1980) o & FIEEZSEM » EEEW B
TE LB — R N R AR Y A i R TR > — g
Y% (Natarajan %5 1974) BeBEE®™ (Yosida 1980) &yff o REERFIIAE: » FER
FaCEAl ~ NOR BRAFSFHMAEER > fEoRiEZe: » FEMG Kurata £5(1981) Ayl il
SIREE LS » B RKEIEREN TR o
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B 1. O. sative (EErpe5sE) MRTHRMIREE (A) ZBH (B).
Fig. 1. The prometaphase chromosomes (A) and karyotype (B) of
O. sativa, (Taichung 65).
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B 2. O. perennis WIRIPNIZEEE (A) KA (B).
Fig. 2. The prometaphase (A) and karyotype (B) of
Q. perennis.
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W 3. O. perennis WBREIZHEEKY (A) > R3UH (B) IEEM
(C) KEsmibRyridfts (D) ~IFREC Q0.

Fig.'3. The meiotic pachytene (A), diplotene (B), diakinesis
(C) and somatic prometaphase (D) of O. perennis.
—-> indicating nucleolar chromosomes.
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e

Bl 4. O. glaberrima WiRIHRISEREE (A, B) FER (C).

Fig. 4. The prometaphase chromosomes (A, B) and karyotype
(C) of O. glaberrima.
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B 5. O. breviligulata WRIHRIREES (A) BEE (B).
Fig. 5. The prometaphase chromosomes (A) and karyotype
(B) of O. breviligulata.
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B 6. O.punctats WRIPHFEER (A) XER (B).
Fig. 6. The prometaphase chromosomes (A) and karyotype
(B) of O. punctata.
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B 7. O. australiensis FARIFRIMLEES (A) KEBR (B).
Fig. 7. The prometaphase chromosomes (A) and karyotype
(B) of O. australiensis.



Vol. 23

Botanical Bulletin of Academia Sinica

178

| | B 11

mO LN | mEr X T
OO0 = sSsgm |0 S S0 | me0 NN
= =

05 o0 | o S0 | mee e
i |- w | mO I me m
OO = 200 |\O = 10 [EEsgmn
mE 00, D S00 [(Ee ) s

00 F G0 | mo w | oo T

IO S SEm (00 SSEN MO S  Em
< PmRre- = Sun

bogmn | O G oo | el o

(0§ 2 | oo I0 | Smo
MIOS Sa0 | S w:-u mEIs a0
MO S00 |0 SW0 (e Wi
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of six

B. O. glaberrima
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A. O. sativa (Taichung 65)

C. O. perennis
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Fig. 8. The chromosome ideograms
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B 9. ErhesuiiRias (A) BERYHLE (B) MThLas.

Fig. 9. The unstained (A) and Giemsa-stained (B) prometaphase
chromosomes of 0. safiva, Taichung 65.

B 10. O. australiensis (A) FugEri655R (B) H—BR RIS RAGHBRE.

Fig. 10. The heterochromatin banding numbers of different condensation
stage of chromosome I in O. gustraliensis (A).and 0. sativa,
Taichung 65 (B).



180 Botanical Bulletin of Academia Sinica Vol. 23

2 E XTM

Rz 1967 D RBRUIR RN » HBEER 16(1,2): 40-440

BRAMRR - 1979 © RS ——RM > S RIRURSAIES pp. 49-68 o BMETEEDEEY o

BHIEX » B82S ~ o ~ SRR RES 1982 ¢ F-LEsR e RIS (1a) SR
AT > S RITSEB YRR 23:71-87 o

IR 1958 : BoPYIBHBOTENHG o 1. Bl X UGN - BlsEaL > 33
(9) ¢ 296-3010

Bennete, M.D,, J.P., Gustafson and J.B. Smith. 1977. Variation in nuclear DNA in the
genus Secale. Chromosoma 61: 149-176.

Bouharmont, J. 1962. Observations on somatique and meiotic chromosomes of Oryza
species, Cytologia 27: 258-275.

Chang, T.T. 1976. The origin, evolution, cultivation, dissemination, and diversification
of Asian and African rices. Euphytica 25: 425-441.

Darvey, N.L. and J.P. Gustafson. 1975. Identification of rye ceromosomes in wheat-rye
addition lines and triticale by heterochromatin bands. Crop Sci. 15: 239-243.

Hizume, M., A. Tanaka, Y. Yonezawa and R. Tanaka. 1980. A technique for C-banding
in Vicia faba chromosomes. Japan ]J. Genetics 55: 301-305.

Hizume, M,, S. Sato and A. Tanaka. 1980. A highly reproducible method of nucleolus
organizing regions staining in plants. Stain Tech. 55 (2): 87-90.

Hu, C.H. 1964. Further studies on the chromosome morphology of Oryza sativa L. In
“Rice Genetics and Cytogenetics.” Proc. Symp., Los Banos, Philippines. 1963, pp.
51-61. Elsevier, Amsterdam.

International Rice Research Institute. 1964. “Rice Genetics and Cytogenetics,” Proc,
Symp., Los Banos, Philippines, 1963, 274 pp. Elsevier, Amsterdam,

Katayama, T. 1967. Cytogenetical studies on Oryza: F; hybrids of the crosses BBCC
X CC, BBCC X a diploid strain of O. punctata and CC X a diploid strain of O,
punctata. Proc. Jap. Acad. 48: 327-331.

Khan, S.H. 1975. A technique for staining rice chromosomes. Cytologia 40: 595-508.

Kurata, N. and T. Omura., 1978. Karyotype analysis in rice I. A new method for iden-
tifying all chromosome pairs. Japan J. Genetics 53: 251-255.

Kurata, N, N. Iwata and T, Omura. 1981. Karyotype analysis in rice. II. Identification
of extra chromosomes in trisomic plants and banding structure on some chromosomes,
Japan J. Genetics 56: 41-50.

Levan, A,, K. Fredga and A. A. Sandberg. 1964. Nomenclature for centromeric position
of chromosomes. Hereditas 52: 201-220.

Li, H.W,, T.S. Weng, C.C. Chen and W.H. Wang. 1961. Cytogenetical studies of Oryza
sativa L. and its related species. I. Hybrids O. Paraguaiensis Wedd, x O. brachyantha
Chev. et Roehr., O. paraguaiensis Wedd. x O. australiensis Domin and O. australiensis
Domin x Q. alta Swallen. Bot. Bull. Acad. Sini. 2: 79-86.

Li, H.W,, C.C. Chen, T.S. Weng and K.D. Wuu. 1963. Cytogenetical studies of Oryza
sativa L. and its related species. IV, Interspecific crosses involving O. australiensis
with O. sativa and O. minuta. Bot. Bull. Acad. Sini. 4: 65-74.

Morinaga, T. 1964. Cytogenetical investigation on Oryza species. In “Rice Genetics and
Cytogenetics. “Proc. Symp.,, Los Banos, Philippines, 1963, pp. 91-102. Elsevier,
Amsterdam,

Morinaga, T. and H. Kuriyama. 1959. Genomic constitution of Oryza officinalis. Japan
J. Breed. 4 (suppl.): 1-14.

Morishima, H,, K. Hinata and H.I. Oka. 1963. Comparison of modes of evolution of
cultivated forms from two wild rice species Oryza breviligulata and O. perennis.
Evolution 7: 170-181.

Nandi, H.K. 1936, The chromosome morphology, secondary association and origin of
cultivated rice. J. Genet. 33: 315-336.



July 1982 B~ R—B AR Y g 181

Natarajan, A.T. and N.P. Sarma. 1974. Chromosome banding patterns and the origin of
the B genome in wheat. Genet. Res. 24: 103-108. ‘

Nayar, N.M. 1973. Origin and cytogenetics of rice. Adv. Genet. 17: 153-292.

Noda, K. and K.J. Kasha. 1978." A modified Giemsa C-banding technique for Hordeum
species. Stain Tech. 53: 155-162.

Oka, H.I. 1964. Pattern of interspecific relationships and evolutionary dynamics in
Oryza. In “Rice Genetics and Cytogenetics,” Proc. Symp., Los Banos, Philippines,
1963, pp. 71-90. Elsevier, Amsterdam.

Richharia, R.H. 1960. Origins of cultivated rices. Indian J. Genet. Plant Breed. 20: 1-4.

Sampath, S., M.B.V.N. Rao. 1951. Interrelationships between species in genus Oryza.
Indian J. Genet, Plant Breed. 11: 14-17.

Shastry, S.V.S., D.R. Ranga Rao and R.N. Misra. 1960. Pachytene analysis in Oryza.
1. Chromosome morphology in Orzyza sativa. Indian J. Genet. Plant Breed. 20: 15-21.

Shastry, S. V.S, and P. K. Mohan Rao. 1961. Pachytene analysis in Oryza. IV. Chromosome
morphology of O. australiensis Domin, O. glaberrima Steud. and O. stapfii Rosch,
Proc. Indian Acad. Sci., Sect. B 54: 100-112.

Shastry, S.V.S. 1964. A new approach to study of rice karyomorphology. In “Rice
Genetics and Cytogenetics,” Proc. Symp., Los Banos, Philippines, 1963, pp. 62-67.
Elsevier, Amsterdam.

Stebbines, G. L. 1971. Chromosomal Evolution in Higher Plants. Arnold, London.

Ward, E.J. 1980. Banding patterns in maize mitotic chromosomes. Can. J. Genet. Cytol,
22: 61-67.

Wu, H.K. and S.S.Y. Li. 1964. Chromosome morphology of O. sativa and O. australiensis
and their pairing in F; hybrid at earier meiosis. Bot. Bull. Acad. Sini. §: 162-169.
Yausi, K. 1941. Diploid bud formations in a haploid Oryza with some remarks on the

behavior of nucleolus in mitosis. Cytologia 11: 515-525.

Yeh, B.P. and M. T. Henderson. 1961. Cytogenetic relationships between cultivated rice
Oryza sative L. and five wild diploid forms of Oryza. Crop Sci. 1: 445-450.

Yeh, B.P. and M. T. Henderson 1962. Cytogenetic relationships between African annual
diploid species of Oryza and cultivated rice Q. sativa L. Crop Sci. 2: 463-467.

Yen, S.T. and W.G. Filion. 1977. Differential Giemsa staining in plants V. Two types
of constitutive heterochromatin in species of Awvena. Can. J. Genet, Cytol. 19: 739-743.

Yosida, T.H. 1980. Cytogenetics of the Black Rat—Karyotype Evolution and Species
Differentiation. University of Tokyo Press.



182 Botanical Bulletin of Academia Sinica Vol. 23

A COMPARISON OF KARYOTYPES AMONG
SIX ORYZA SPECIES®?

You-Jya CHEN and HSIN-KAN WU

Institute bf Botany, Academia Sinica, Nankang,
Taipei, Taiwan 115, Republic of China

Two cultivated (O. sativa and O. glaberrima) and four wild rice species
(O. perennis, O. breviligulata, O. punctata and O. australiensis) were used as
materials, Utilizing Kurata, Iwata & Omura’s: (1981) method of rice somatic
chromosome preparation, including enzyme maceration and flame drying, an
attempt was made to establish karyotypes of several Oryza species. Further,
it was also to reveal interspecific relationships by comparing karyotype
differences among those species.

With regard to the relative length of each chromesome, all. observed
species were not variable significantly, but the total length of the twelve
chromosomes of O. australiensis was significantly longer than.that of the
other five species at 12 level (Table 5).

According to Levan ef al. (1964), chromosome types in a complement were
decided by a ratio of long arm over short arm. The distribution of chromo-
some types in six species determined in such a manner was not the same
(Fig. 3). Briefly, O. sativa consisted of five pairs of M-chromosomes (meta-
centric), two pairs of ST-chromosomes (subtelocentric) and five pairs of
SM-chromosomes (submetacentric). O. gilaberrima and O. breviligulata con-
sisted of four pairs of M-chromosomes, two pairs of ST-chromosomes and six
pairs of SM-chromosomes. In O. perennis there were four pairs of M-chromo-
somes, three pairs of ST-chromosomes and five pairs of SM-chromosomes.
In O. punctata and O. australiensis there were three pairs of M-chromosomes,
two pairs of ST-chromosomes and seven pairs of SM-chromosomes.

Except that O. peremmis had two pairs of nucleolar chromosomes, VIII
and X, the rest species had only one pair. In O. australiensis, the nucleolar
pair was chromosome VIII. In O. sativa, O. glaberrima, O. breviligulata and
O. punctata, the pair was unique of chromosome X (Fig. 1-8).

In rice, the main part of heterochromatin usually exists in the two flanks
of the centromere, and is so called centromeric heterochromatin. The centro-
meric heterochromatin of O. aus:raliensis was particularly large and apparent

(1) Paper No. 256 of Scientific Journal Series, Institute of Botany, Academia Sinica.

(2) Portion of the work was submitted by the first auther in partial fulfillment of
requirement for M.S. degree to the Graduate Institute of Agronomy, National
Taiwan University.
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(Figs. 7, 8).

The karyotypes of O. sativa, O. perennis, O. glaberrima and O. breviligulata
were quite similar to each other in our observations. This supports the
previous findings that O. sativa and O, glaberrima were monophyletic. However,
there were some karyotypic differences among the four species, so their
genomes should not be considered all the same. The genome of O. sativa,
O. perennis, O. glaberrima and O. breviligulata was suggested in turn as
AsAs, A?A? A%Af and A’A? respectively. The karyotypes of O. punctata
and O. australiensis were apparently different from each other and from that
of the other four species. It reflected that they deserve to have BB and EE
which have been respectively assigned to them. Due to its larger and more
apparent centromeric heterochromatin, it was thought that O. australiensis is
more primitive than the other species studied.





