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F-E BERECRRE#EEY
FHe B
EXTIET VUL

PERERERBRAENERE

1id

3

BB SWRBRPREN—EEMEY - R RS RS F
E—WSEE - EHERE > BBRBE(Oryza) » ¥ 13 BERTERHN
i ELA¥(Gondwana) i 3 » 3 5 32 e L A% e 24 8 5L B4 4% AU o B4 L= »
BEE 2 EREER 20 2)EF4E - mHERERIREERTR
HRKREE - FFMERMEEREEA/ MR RISEE - MESEES —H
HFEMSL - MARER AA RERH SUEEPEREHBHERAZ
RMEHEEETERERL  BMEABERESSHRWRAS - LEEER

VBT 2K ~ SRR EREE

AMERRHSHBRIN ZEESRR -

EEREESR  MEEEE ) BEILE 3 EmE 40 AR ZRES o
REFAEEE BEERERCBEREHEL - :

BRZE ¢ A -
IR TR o

=

~ B

IUIJH

i

Beitf S ZNEENZ— 2
HABLHEAOCER > HEREHEE 90%
A BEEmEEEREN > BEASHW
ARBIRIFEREN - Rk HsiEs
B EEAEMABABEER s%ueid
K IR A BB F oK T 85 (Efferson, 1985) o 4[]
I St FRERE  BHEMARESHY
/NEE R FRAELEE > FAKEERIERRG % L EE
HEMAEE - HEREZMENE > HgE
HUHEE - LEBEEH > ke RET
BHEREZEMIEYRERBES 2% |
EmfEEA S EEERIEMIER A
(Webb,1992) ; M &RE » 7R LR KN
KB > 1989 F 2k EE =&

PREN—ELEEY - BB - BEMH - THERERE - 3k

1,768,949,000 2 JC(IRRL,1991) ; FEFKREH -
R EERKIERERERCILESA
1% > HILTTAD - TR S EERR/DN - [BEEE
KEIREHE AHANEREEE AR o

HER TR A AR IR NS &
4 BB e R kEN—ELEY
(sumiaquatic annual plant) o TR EE
#J 5000 FZEBRREESL - BEESEN
7K - £+ - Z #j 8 % (hydro-edaphic-seasonal
regimes) R ABHEBEREZCEEBNEE
BEALRIEETR) B EAEEE
FRECHB BC{ELEEEBARE
(ecogenetic diversification)#z H & E » &
FEMERRES - fEdL#E 53° ERE®E 40°; sk
PHEEER 3000 AR ; HEAKZRHE
A RETE o HATTE{ERESEA T A& KN
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HMERSY) > FEERYERFEER 100 ELL
F(Lu and Chang, 1980) c EfKHNI#E
GRE - BRESRAERE  EHEX
Pk Brn s & 2 B E A& — B
HRIEZFEHZARABRERER o

SEHMBER AN CBETERE
RGNS  MEMEEZISHE
RO PIRBFEFEEBEZIGM ~ RS ES
EHERMCEERLEZHERENSS
R - REBAERE  EWEE=HE
RRZBIEHHEYBRESZEREE
FEY)ZBR » Az T EBHWRIESCRTE
BRCHECGEERTE SRR - &
EUEEH SRR EE R R
TEFERGER)E » BB ELEDRE
BEEGGE - RSN EEER R
TS Nz EBEEE o

A~ EREREEER

EHEHYSEE L > MBRETEYM
(Phylum Spermatophyta) » #% F H ¥
(Class Angiospermae) » B F & 5 4
(Subclass Monocotyledoneae) » B 16 H
(Order  Glumiflorae) » K A F} (Family
Gramineae or Poaceae) > T B (Genus
Oryza) - IGIBIEME % » BIZ - FaEIEM ~
FERINPg ~ PR ~ BREIER ~ BHED ~ A
FMEEZ KRB ~ R MEHE o FEIRI2
% { (Chatterjee,1948;
Chang,1976¢; Oka,1988){k Mayr(1942) :
& (biological species)ZFERE A~ [ERERIv]
IR HE E S Es e R —/
HRZES ; RIPRHEAEBHMEIR S T -
R RS R R EER - RS
7 B Be 88 4H 4377 (karyotype analysis and
genome analysis)fT2H LB ERE
B BRERESR R TEER - 26k
-~ EREEERARABTRERBERES
FEHET M SE YRR B S RE W
53 ¥EES 22 TE(SNEE 23 78, Chatterjee, 1964) »

Tateoka,1964;

MABEREEE LT EEERRZEF
REHEERRP | EEHEY &8 B H K (rich
variation) J 53 %8 52 5% ¥} 7 16 Y 78 - 43 177 e
RV EETS | (the arbitrary use of various
morphological-distributional treatment by
taxonomist) %5 K] #% (Oka, 1988) » {H M 4
i ERELEE LSRR EE R A E
R °

Helpy a2 - BB LS ERmERE
B R#y 20 fE(EEE 21 E)EFAERE - 5
RER (B R EREETE) S Z T (2n=24) >
A B VY TT 8 (2n=48) o i 75 J8 19 W 1 R
BEM 5 BB Oryza sativa Linn. (GETELR
B¥8, Asian cultigen)fz Oryza glaberrima
Steud. (FEIMTERLEEFS, African cultigen) o
Hep» tmi RS R(XE L BERER,
common cultigen) B ABAXKEBZTE
AT o JENERIEREERIEES TR
B > ZEBEEFERENERARG -
EREBcHFAER  BESAETFAE
FEERERFIAREESEE » 9K
Halarn and De Wet(1971)Z B EEY <
FARRK A HFEERRSEEC RS
FE2 BE (isolation barriers) B8 E R EB &
8t 5l (ease of gene transfer) S S 1EM < B 4
BRRRB=8  BEMBERER 2R
Z: X (primary gene pool) ~ —#K E [K| i
(secondary gene pool) fr = #k £ &K E
(tertiary gene pool) #X1f » 7€ Oryza BN »
MRE—RE)RMEEE MR EEE R
FEr T ] i 38 L BR B (genetic  distance) ¥t R
—E > FAR > h=3EEREMZ ERILR
BIFHE » BEEGRANMT » RIHERY 22 @
Oryza ¥ T8 8 H B {H 4 28 £ (numerical
taxonomy){E g = {8 %8 2 R AN E F fE F
HEEB & o A Morishima and Oka
(1960)fF 92 16 EFEE 42 EBEEIR
(morphological traits)Z 7 2 » Z & Oryza
BREERL =8 . (1) Oryza sativa J EAERERS
T ; (2) Oryza officinalis J HABREFETE: ;
F)EAEEMERE » Ao xD 8
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EREAAZR - R REEE o
R 1IBE=ZHRBERESBESL - 55

e s

T~ B fHH (genome) ~ OIS 415 2 BT
— & BRFFI R Z AR o

Table 1a. Chromosome number, genomic composition and potentially useful traits of Oryza
sativa complex (primary gene pool)

Species 2n Gemone Distribution Useful or potentially useful traits?®
O. sativa L. 24  AA  Worldwide Cultigen
O. nivara Sharma et ‘24 AA  Tropical and subtropical Asia  Resistance to grassy stunt virus, blast,
shastry drought avoidance
O. rufipogon Griff. 24 AA  Tropical and subtropical Asia, Elongation ability, resistance to BB, soruce
tropical Australia of CMS
O. breviligulata A Chev. 24  A®A®  Africa Resistance to GLH, BB, drought avoidance
Rochr.
O. glaberrima Steud. 24 ABA®  West Africa Cultigen
O. longistaminata A. 24  AgA®  Africa Resistance to BB, drought avoidance
Chev. Rochr.
O. meridionalis Ng 24  A"A™ Tropical Australia Elongation ability, drought avoidance
O. glumaepatula Steud. 24 A®A®  South and Central America Elongation ability, soruce of CMS

@:BPH = brown planthopper; GLH = green leathopper; WBPH = white-backed planthopper; BB = bacterial
blight; CMS= cytoplasmic male sterility. (Adapted from Khush, 1997)

Table 1b. Chromosome number, genomic composition and potentially useful traits of Oryza
officinalis complex (secondary gene pool)

Species 2n Gemone Distribution Useful or potentially useful traits®

O. punctataKotschyex 24 BB Africa Resistance to BPH, zigzag leathopper

Steud BBCC

O. minuta J.S. Pesl. Ex 48 BBCC Philippine and Papu New Resistance to sheath blight, BB, BPH,GLH,

C.B. Presl Guinea »

O. officinalis Wall ex Watt 24 ~ CC  Tropical and subtropical Asia  Resistance to thrips, BPH, GLH, WBPH

O. rhizomatis Vaughan 24 CC  SriLlanka Drought avoidance

O.eichingeri A. Peter 24 CC  South Asia and East Africa Resistance to yellow mottle virus, BPH.
WBPH, GLH

O. latifolia Desv. 48 CCDD South and Central America Resistance to BPH, high biomass
production

O. alta Swallen 48 CCDD South and Central America Resistance to striped stemborer, high
biomass production

O. grandiglumis (Doell) 48 CCDD South and Central America high biomass production

Prod.

O. australiensis Domin. 24  EE  Tropical Australia Drought avoidance, resistance to BPH.

O. brachyantha A Chev. 24 FF Africa Resistance to striped stemborer, leaf-folder,

et Rochr.

whorl maggot, tolerance to laterite soil

©:BPH = brown planthopper; GLH = green leathopper; WBPH = white-backed planthopper;
BB = bacterial blight; CMS= cytoplasmic male sterility. (Adapted from Khush, 1997)
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Table 1c. Chromosome number, genomic composition and potentially useful traits of Oryza
species (tertiary gene pool)

Species 2n Gemone Distribution ' Useful or potentially useful traits?®

O. meyeriana complex

O. granulataNeeset Am. 24 GG  South and Southeast Asia Shade tolerance, adaptation to aerobic
ex Watt soil

O. meyeriana (Zoll. Et 24 GG  Southeast Asia Shade tolerance, adaptation to aerobic
Mor. ex Steud soil

O ridleyi complex
O. longiglumis Jansen 48 HHIJJ Iran Jaya, Indonesia and Papua  Resistance to blast, BB
New Guinea
O. ridiryi Hook. F. 48 HHJJ South Asis Resistance to stemborer, whorl maggot,
blast, BB

Unknown genome

Q. schlechteri Pilger 48 unknown Papua New Guinea Stoloniferous

%:BPH = brown planthopper; GLH = green leathopper; WBPH = white-backed planthopper; BB =
bacterial blight; CMS= cytoplasmic male sterility. (Adapted from Khush, 1997)

Table 1d. Introgression of genes from wild oryza species into cultivated rice

Trait transferred to O sativa Donor oryza species
(AA genome) wild species Genome Accession number
Grassy stunt resistance O. nivara AA 101508
Bacterial blight resistance O. longistaminata AA -
i O. officinalis CcC 100896
O. minuta : BBCC 101141
O. latifolia : CCDD 100914
O. australiensis EE 100882
O. brachyantha FF 101232
Blast resistance O. minuta BBCC 101141
Brown planthopper resistance O. officinalis cC 100896
O. minuta BBCC 101141
O. latifolia CCDD 100914
O. australiensis EE 100882
0. granulata GG 100879
Whitebacked planthopper resistance O. officinalis CC 100896
Cytoplasmic male sterility O. sativa f. spontanea AA -
O. perennis AA 104823
O. glumaepatulla AA 100969
Yellow stem borer resistance O. brachyantha FF 101232
O. ridley HHIJ 100821
Sheath blight resistance O. minuta BBCC 101141
Tungo tolerance O. rufipogon AA 105908
O. rufipogon AA 105909
O. rufipogon AA 105220
Increased elongation ability O. rufipogon AA CB751
Tolerance to acid sulfate soils O. rufipogon AA 106412
O. rufipogon AA 106423

Adapted from Brar and Khush, 1997.
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FELL =R EREEF » BRIEFE O. sativa ~
O. glaberrima BEFERE O. nivara ~ O, rufipogon ~
O. breviligulata ~ O. longgistaminuta ~ O.
meridionalis ~ O. glumaepatula 35 8 {EFSTE(E
12) BRI BRI FE R » B AA Gt il >
el R R R SR R s
IRENEGER © & 1b FIHRER _HERE O.
officinalis complex WIFSFEIR » O. officinalis
complex FYFEFEF B ELHE O. sativa FEATHS »
£ K & SR B 15 18 B IE BO38 $ 70 (embryo
rescue technique) GERY » (HIRES AA ZLfapl
#HEZ BB ~ CC~ CCDD ~ EE J FF Yoy
Z B RFEIE M (imited homology) » E{EE 5
N MEGRNDBMERSB LERR ERETE O.
sativa o Zi BKEME O. meyeriana ~ O.
ridleyi ¢ O.schlechteri complex & (& 1c) »
=R ERERNETESEREETE O. sativa 5K
FESERSERY, » BRI EREHHL » HE—
$ERZ R IHRYES o % 1d /2 Brar and Khush(1997)
BHMAT AR ARSESTEER
R ZIE o

2 HRERRtHEER

T Oryza22 {E(EK 23 fE)EFEW
ZEGE M GEIN ~ BRIINYE ~ mEE ~ 3K
FEIRE ~ AR ~ BFEAFEEZ KEMN ~ g
EM - R 1) > BEREYRREEES
FEEF RV B0 W= > #Eim5
B O sativa THEFARZHECEHEHE
E-PEEEDERE > TRERRER
BEXRBERERELIRHAAME—Z
MBERZE | XAHROE T ERERERE
TERBLEI S REZRRBMEE L ER
B EES sinica IEGTTEBRIICE » BELZ
ToEHREZEELGE BB LEU
Japonica EAEREFEIL A A H ) Chang(1976b)
REGOSHRBZ (REEHEHEE
By~ EFEHE - NEE - £YHEE 5
{LEYME - BEREREME R AEREE
8> EIRTEE Oryza22 H(E 23 E)FENE

£ 13 (BERTRE » BRI M EL#(Gondwana
land)#8 # I 7k 24 T8 BT 43 B (B —) 5 TR
TR B T 2 16 BEAC 1) 5 ) L 8 i i e
HBHERIN—EE S X EEER S ELT
B ERER—EEESZENEERE—
REEREAEEHEERWRITREE
D)o HILZBER | ZEALFAEME (Wil
perrennial)---—4F 4= B¢ 4= f& (wild annual)---
— A4 FR B f# (cultivated annual)---—4£E 4
B{t7E (domesticated annual) o
— s NRIEREZRE
HNREE . —FEEHERTAL
(10,000-15,000 BP)BHISH B AE —F A B 4=
Mo BB - T EEE R IR
Hig » PEETPEFEEER T o HFrEsd
IRFR i B2 B 3% 68 B B o 1 P 8 L HE B K
INREN B B R BRAGER ~ B e N B rh BRI R
HHE—FEEERCRE - RHREE
5 [ & 4 BB M B8 AU (indica or Indica, Flf
hsien or Hsien)(Chang, 1976b; 1983) » ;5 £k
B — R EMZ AL R o a0t -
EMEERLZRHBEHEERT » BEEE
BRUEEESCTE  EEETCMREH
—FEFAEEEILYE - MEBNM LR
AR EEMRERE R KRR 285 E
WEEELEETEIEERE R ER
HREE > MABECBEEBRSBBE
DR RESEH L B 2 #EAT (Chang, 1976a) o
EEEHEEREERE S EAL
(Brahmaputra River, Hsiangchuan R.) 3%
BB S EE o EAERE PR
(sinica or Japonica,fE keng or Keng)f¢ 5 14
B ED B B 4> 1k B 3K (Chang, 1976b;
1983) » MiEMRTERHABEEEN
BRAMBBEEHBERENE AR
(japonica)(Kato et al., 1928) » BESRH A A
ETER 2,300-30,00 ERF{HEHER# K ELE
JETETE (Morinaga, 1968) » I Al F H AFI 75
B HEZEENEYESLREGE,
1987) ©
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Figure 1. A reconstruction of the Gondwana components, showing the genomes of wild
species found in different areas (adapted from Chang, 1985)

GONDWANALAND
Commion
oncestfor
SOUTH and SJOUTHEAST ASIA TROP!CAL AFRICA

wild ial { rufipogon (AA) WEEDY ANNUALS Ionglsfarmafa(A' Al)
e | Lt 2] :
wild i fonea barthii ( AS A9)
onnual «{ nivora (AA) / spon _ /

- it TN
- ——""L"“—~-~~ qu’ﬁi / ( I" S

. - AA) Tt - { \
cultivated | /7 ﬂ"" QR = ' glaberrina (19.9) |
annual L 10dic ginic or Javanica ! o o’

\ R V4 s e e -
S Japonica .7

Figure 2. Evolutionary pathway of two cultigens. Taxa boxes by solid lines are wild
perennials. Taxa boxed by broken lines are annuals. Arrow with solid line indicates
direct descent. Arrow with broken line indicates indirect descent. Double arrow
indicates introgressive hybridization (adapted from Chang, 1985).
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> > HERE KRR N B EE »
—EREEH RN ERREENERE
R EEBEEREKD S5 T E
(javanica)(Chang,1976¢) o Morinaga(1954)
TR TUEEE— S5 A TH bulu
ERJEETEAY gundil FERRAE > # Morinaga if
REH HLREE IR R - RS EEGE
Al ©

ERBESRERE Bk —EEES
HIRE > EEEBED SEERCETE
IRI(wx) » TE 18] RE (] 3 388 11 1 U 2= SOBRBLA
RO o M ERERBRELRETRS
EARKREIERRZHOR c MEEEER
FriE N BEMBE R A UERER™DS
x o
=~ IENERIEE LY

Porteres (1956) #£ &% JE I & 5% #& (0.
glaberrima) /8 IFE R HM =AM - O.
glaberrima WFIREBRTLEERHA £
WFEERAN » MEXEBEDLEETE
PaRg > SETRNEE YR IE o TEMEEG O
FIFEFEILAT 1,500 £ » RBABE L
RUFAPEICHT 500 FERRAR o JEMRESTE R
EN—EETFEE 0. barthii I ERYER
AP FE A>3 5 o ffE > Porteres (1956) 3%
BT 0. glaberrima WHEMWETERE > B
vulgaris }z humilis; i Oka Jz H[F]f#(Chu
and Oka, 1972; Oka, 197)HIAH{E barthii-
glaberrima T ] B A] %5 43 1k B WG (A 4 &
B BOKEEHME o HERKME > JE
MRS RENTRENREER
% (Chang et al., 1977) o

FLBIML & B 5 BR A A L R S AR T
B 0. sativa 253 LBETEIEZ O glaberrima
5 (Changl976a) o ELER N AR L FEHEE
B FNRERE 30 RRGEERESZ
FHE & KK (relative growth rate) ~ 8K
HIRIZEE AR - ERERRER - B
TEFERL o T O. sativa Z AEREEHIKER O
glaberrima FEYTH » BIEERENEEBE

ZIEMEBEAE I BIEGE 2) o HHEER
KEFEETLEME(O. glumeapatula)BL R
HIZ LB A FE(O. meridionalis)Z K& H|
{ERUARIETE » AR (R B 7 4% B ot I e oy 2
FITRBmMATEZ &EMHEM -

Table 2. Contrast in diversification: Oryza
sativa and glaberrima

Factor Asia Africa
Latitudinal ~ 10°S-53°N  5°N-17°N
spread
Topography  hilly flat
Population high low
density
Movement of continous little
people
Iron tools many none or few
Draft animal waterbuffalo ?

and oxen

Adapted from Chang, 1985.

PSRRI R S fRE B Y B H AR B R
4 RE B (ecotype) FH 5B 2 3% > Cheng et
al (1986) F 35 T HH Bl B2 & B A Rl B fF B2 A
FBIZ & (Han dynasty > £ 1,800BP)E[I
BHEAZEEmMER | AASEERAER
B R B H 7K % (Indica and Japonica or
indica and japonica)LAHIBSFURE » 2SS
E¥HARZEE Oka(1988)Z5R[F  H4t >
Glaszmann(1987)¥!] F [5 Tl & 43 #7 (isozyme
analysis)> 25 3 JTUEE BURSER H AT FSMHLL
e DL B S S oK BF 42 BT (International Rice
Research Institute, IRRI)ES £ 27 25 K 57
55 DLEAE H A (tropical japonica)BLAE T
EER ; DIIR#F H A B (temperate japonica)
HY A H AR B B B985 o it Khush(1997)
i Chang(1976¢)Z Fa#R 55 18 AL AR A LA
#&78 > #E Khsuh(1997)% EFIREE R EL H K
MREBCFE  FRFRGIENESEAE
SFHMEZEE > TUERERELERR
E—BRMEZBROE= -
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Chapter 3  Diversification and Environmental Adaptation of Rice
33-51, 1999
GONDWA
Common Ancestor
South and Southeast Asis West Africa
Wild perennial O. rufipogon O. longistaminata
Wild Annual O. nivara O. breviligulata
"\ }
Cultivated O. sativa O. Sativa O. glaberrima
Indica Sinica(Japonica) /
temperate tbpic upland deepwater

Figure 3. Evolutionary pathway of two cultivated species of rice(adapted from Khush, 1997).

52~ R EmEM

EMERSERZ BT » K8
B EBE > MBS E B I E BB
A 75 BR O S A6 T 7 A9 3 JFE 1% (adaptation) o
IRBE e R IEY & BB BB R B {E
RZERE » BEMSERBENEBESR
JE o — OB KL ETE
(physiosological homostasis)&3 3 5 % =] %8
(phenotypic plasticity) i $f 45 Hf 38 By 52 45
3B FE & {18 #% 5% FE 4 (individual adaptability)
B 4 29 3% & 1% (physiological adaptability) ;
KR8 SRS A R S LU T R S )
& FE 83 FE M (population adaptability)s5ii&
& # FE 1 (genetic adaptability) o Tfj
Oka(196 A EIEM R B A B B is 5
SRR Y ERE T2 — #% 3% FE 14 (general
adaptability) B2 % 7R BR 4% 7 % 2k 58 JE 1
(specific adaptability) o fE#3E FE M > 455
WEF AN A - (BMERA0M > KT 16

VEBGHRE TS REE RS EWELE
HHNRRATSSERES EARKE - &
Hir R BRI L B S SRR B
BEALT » FEMLEBRERE T 8L -
INEREBRARZILELE  ®#E
BRHILFEETR - faEREILg - w
B ~ R R M B e B e T R R B
MY R Y B 2 BTN R R 4
(Chang,1976c; Nayar, 1973; Oka, 1988,) o
FHITR T REE E % B B 1E K 5 (direct
seeding and without standing water ) » H7%%
£ R R W M B (puddling) & & 14
(transplanting)F ¥ 1% » F&A EHIEHEEIE o
BT 0 0. sativa EEMLERERES
ZHEBRREHEAE DA UUR o AN E
T REEWESE KB EOBHEEERR
HEgSA HEWENEREEEE - —x%
RO B R R B ~ Wy B 4F SR ~ 43 BERE T
DTEFFRNEBRELS(C - BESEL
RETNGEIGM o Boh > BIEP LR
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B 180 K &b R E B i 1 K 5F (Chang,
1976a) o HIZE 2 HEHAR ~ KR EEE
0 (Cook and Evans,1983)e [ » ZEFE ~
HHAAREEER)  BREK ~ BAKE
FEEST ~ T~ B ~ BORIIRARHART ~ e HA
FE ~ (KB BUR M FE R RE (Chang,
1976a; Cook and Evans,1983) ¢ EIEIZKG4E
EIMER B EREEERERE T
243 (0Oka and Morishima, 1967) ° i &
PR E IR - AR TRTESE
Rz i %k BHREEEE—S K
8 E TR ER A4 AR - HP A EE -
BT — R ~ A RE - BARERME
FEAEYEERERMCES M E - E
BEILY  FEEREAEEREBN 2
WEE - THESHEARZHETAE
HESTNRIER 0. sativa BHRABEKX
PR EEE - EEMEERTHEER
IEBI{t(Chang, 1976b) o #H%#& fmiF ~ it
GEHERERAREEES CPRBEE
M AN R TEEREE - BN
KNS ~ b B - AR EIERE -
T HERE - EHEEO  BREG B
B BEHEBEREE  KRARBRES

(Chang, 1976a) °

— KR SRR

## De Datta(1981) » FZ ki /Kt
¥ 2 N [E A] & 43 5K B K (rainfed) B2 #E i
(irrigated) Wi K 28 [ 7B K H X 0] 4 5 B H
(upland) ~ & K7k H (rainfed lowland) ~ %
7k H (deepwater)] » # FH &Itk 7k 63 B B 2
B [E XA 4 B iR H(wetland, lowland)Ei g7
H(dryland, upland)&FifE » MREEHZK
SR (water regime) » FEHXE—F &
5 . HEEETE K (no standing water)HY
BH -~ HE®EE 5-50 AaiEFE/keyEH
R 50 NG E 5-6 ARIBFARNEKESE
S REZERERCNTESR K
B %- % -5 (semidwarf to medium to
tall, 100-200cm)By 7k (lowland rice) ; ¥
& o 2 - B (130-150em) B9 [ %8 (upland
rice) ; {7k Bk B o -5 (120-150cm)
K7k FRIMBREZE 2-3 2R (2-3m with rising
water level)HY /K (deepwater rice) ; k
/K ERRRE R 150 A% ~ RIZKERTIMRE
3 5-6 /2 JN(5-6m with rising floodwater)fy
12 (floating rice) (A 2B %) °

Water,
table

E
% 5
: o
o X1
2 4 X
s|- g 2
\%ﬁ-_. B
Uplend | trrigated lowland Roinfed owlond Deepwoter Inoam;
{i0%) | (45%) (30%) M%) | &%)

Figure 4. The world’s rice lands classified by water regime and predominant rice types.
Figures in parentheses are the percent of the world’s rice-growing area that grows
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that type of rice culture

FKBEESMERINRL ~ FIE ~ F
S R R A ERE R A ETR I R E
B IS%ER » BfFEkBRREAEES
£ 12 B R R B - ER TR
EREX - FERYZEAEZHRIE
HREESIE - B REEREETE
FH & “f [E] 52 (bounded) » Hi & & fif B 3% 18
PR IR REHETT » KB M — Ak £33
I o REMAREEE o MM MASHEREHT
FEEZ 10%E4G » Bt REREL o
En it & N A AT 0.5-1.5 W JE#KT 0.5
WE ; HI T EWHR 1-4 I (De Datta, 1975) o

b2 B R L BT R AR TR R N R
K BURERERIEEBEERNERY
EARMER » REEEHFEE O
rufipogon 1S HIFEIRE M o & LERLKk
FEBRAGRTE TR - B FAMRE ST
st BEif R RAE » EREiZE AR E
R~ Bt RS — R ol B B — S S HA U
T(Chang, 1976a) - FE/KBER ZELE
BH-ERERERREAERENE
(Harlan, 1970) »

ERWESIA LBRERIEBH T ki
MESF I - BAL R~ (€ BERE ST
REERAZERER) - EHEBEEA
[ - LEETAER B A FIRAIRY /LR o 32
REEEIRHIHEcFHEZER » &M
BEAEABRRFLIERETEERE
(Chang et al., 1972) o ZEF e 2ERZ
IRR A8/ NEEEAH L (IRRI, 1975) o

=~ FE--K-TIEELZ R

EEA =AM > BEERE 2B 2k
EHER > CHEEER ~F - MEFHRE
RYFEFE o 38 Lo RETE R 8 S s 2L A B R A
BEERREMZE boro, aus, & aman o fEH
ARG AIENERE » L H#EsE
(main; kharif, maha)f #=Z (off; rabi; yala)
BEE Tk o B ENEBRASEIK
HREEFEERENTIA > BEHRERER

(adapted from De Datta, 1981).

FEREAVEEEEN  LUBERRER

T(ERBREELE) ~ kiE - B &8

FRERE R RTAR L) ~ R e ~ i ~ BB ~

MEF)E  c HiELAMSEE S E L

HEREEEBRTERTER LRI

EA BRI TR AR BE MR B R s ~ BRARA

STEERES) ~ BAEEER R RS ~ 4> EERTHY

HERL - BREWBRNAEY - EHNE

ENE > ERERSEMNKREEBEL

B > R ST B MR IR R A BE (T o 3B

RN R R R AR R

= EE P B B FA 5 R 2B RE R (Chang, 1976a) ©

£ O. sativa JRIZER » EHERALH

TR ST E T B B B AR B R K AR FRRE IR

& tHE % % B9 (Chang and Oka, 1976;

O'Toole and Chang, 1979) » FHILATAEH R

7] 4 Re U BE R O 5 B & B i LB B (ERRR

+5) LR +SERL . BHSZ > UE

MR R > FEAETRE > BRERES

EiaEE ,

1.Boro : &£ Z= G (winter rice) ~ #{#% ~ fif2E ~
AR 12HAESHo

2. Aus | EZEFE(summer rice) ~ 3% ~ it
E-4REM4BETH-

3. T. Aman (Transplanted Aman) | X
(autumn rice) ~ B 4H ~ LHARUR ~ & E
HE7HE 12 H -

4. B. Aman (broadcast Aman) . /K ~ #
&~ LHIRE - R4 AE 11 B o

5. Rayada @ ZE/KFG ~ #UIE ~ SEHIRUR ~ 4
REUIBHEER -H3IAE 128 -

6. Ashina © ZE/KHY Aus ~ #3% ~ £ EBR
4HE8Ho

7. Hill rice : R ERERYEEZH ~ BHIE -
ERIAM6HAEIR o

W R FERAEREERN S

BEESMLEESREERTLILEREE

FE1RE B R by e 1L B 2 v o 2 e R A M

B~ AR R EEZILRILGEE RS »

REMERESH  EREREZHREA
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FEIK » BRZEHET B 4 (Chang, 1976b) ©
SR AT EERHEENEIEFER
A > PRI EERDBEEEHR 1,800 4o
RELEW 5 ; o T i H 2 B Y BEE
EALRIEE  TERER 1,000 2 RME
HIZRENER(Ting, 1961) o FHEHANRE
S—EEMuAEREEERETRES
Ryl o ZFUKE R HEmERERRER
FEREREWHNENRERS > HWHE
RPRE)LER R OIMRE » EERK

A - MEMRBEBERERESRRL
% BEERE TR REmEMAREL
R R &R LB B EIE 2 Aus TS
TR (IRRI, 1984) o i #4 fn flE A] #£ = U 7
FEh# R - MREFCETHE - ER
JfE (growth stage-specific response)fs[F] o
Chang(1985)#= &% EMERLERE T
s e RS ik A Rt B A
k-t - RS R B S JE AN E Y o

Conventional classification of O. sativa cultivars.

£co-geographic
differentiotion

' Wro-edaphic-cultural-
: ize%regim ’

| i

uplond :(drylond)i

aus (smmtlar)
boro (w.anter)

Indica roce

Javanica race

T on]on (autumn)
cereh , hsien,others

floating

— bulu (gwned)
. {

e

— qundil (ownless)

! l

Sinica race |
{ Japonica) lowland {keng)
{ | i
P YYYYYYYVYY R W
0 I
Water depth (m)

Figure 5. Grouping of Asian rice cultivars by ecogenetic race, hydrologic-edaphic-cultural

regime and crop season. Cultivars grown in standing water belong to the lowland

type. (Adapted from Chang, 1985).
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f~ BREZ SIS

BaEERNEREEESRRET » E %
HEISCERECE: RS2 ILGEBRE g
49° By EE 78 (Czechoslovakia) ; FHEI B F#&
35° ZH T ELEE #T(New South Wales) o 5
B Lo Jb#& 50° Byh BRI IS IR S H
AERCREE  m 53° WENAFEESE
ARG CER - AR METERESKE
B TSR ERE T » HIURRENERER
BR#EE - MERMRNVERESEGKS
ZVEAEIBIE o ULt » BRI EMIEFH
AN > BN EEHEN T EERERE > 5
£ RE B AV EIE £ Y (biotic
and abiotic stress)fRZ% o JE4: Yy Wi A
EHE BLNE-A-E-~-BE- L+
% BERERBE - XESB R ESEKIE
CIERYES > FEYHMEARSHME
BT HE—F i AELIEYENIE
NER) BT EEMEE -

EYHERREEESEREE  BFE
B REEEEEMAY o BUREERE
BERELBAENEERHAEEREER
14 (allelopathy)(Moody,1996) » LI T Z &K
L BERSERRaESECHERE -
FBZRER 60 & » HIRIE Ou(1972)# %8
IR E S BCE BR F (fungal diseases) ~ fff]
B R = (bacterial diseases) ~ K&K = (virus
diseases) F %5 &% J5 & (diseases caused by
nematodes)SE L, FE 2 FE &1 100 & »
— i ERAERS | MRS (stem borer) ~ FRENFH
(plant hopper) ~ ZEE %E (leafhopper) 5z B i
¥H(gall midge)ZEVU%H o MEEHE D LR
Erh > FHEZEEYE , EHRIREERE -
A £ 2 & 198 (endemic) ; F & ZHLE
(epidemic) ° HEFIR B EHB/ELRE
NEAR  FEHBZEETE-SHEA
Ou(1972) % IRRI A FIAE B H i i o

EESEE LXK Painter(1951)E &
EMESaECLTERS  (FWEEZEMEY
ERRREERENEERE | E—F

BHYEEHR S - R (mmunity) ~ BRHT
(high resistance) ~ #i (low level of
resistance) ~ & (susceptibility) & & /& (high
susceptibility) o 5541 » FEEFTHEHREE
JEEENE > MARERFEZECHERER
fR BT (pseudo-resistance) » LB IR TS
£ 6 Bt B 42 (host evasion) ~ 35 & 1 1%
(induced resistance) ~ &%[ﬁ%’(escape)%’z
HH o ZAPTHE#EH] (mechanism of resistance)
AU ¢ FE{REF 1 (nonperference) B 1 B2 14
(antixenosis)--¥ E @ B R EE RN EFEY
mEEEMRTEEMEHCIEHS | iAEHE
(antibiosis)--3& BY H & B # 77 16 B K -
BEAR -8/ BEEREEISRE
% ;A Z M (tolerance)--{EY R ZEE B E
CEBBE  MABGIREVMEARCEE
EmEEK o

ERVIRMETSE > EIEFEYREER
Van de plank(1968)KE¥) ZVIRIESD R !
B FiE (vertical resistance) ; AR FL 14
(horizontal resistance) o B R Hi e fBRF Tk
1 M (specific resistance) R TEWEH R H %
ZHE-LEERENMYE > HE—SDBER
FriEdl » RIBENWEHE —SHELFR
HEYUERRTIER » SRIBERYE - &
Pitk N — iR P14 (general resistance)si H
RE L5 (field resistance)8E5 {0 i 14 (partial
resistance) > RIFLENWEAAREME R
BEMECTE 0 HBECEEBOERT
el o B IEY R IR & B £y 48/
f& (physiological race) » FiLUERE it
ZimE—HFNWERHE » KE YR
ARi& (breakdown) © JREN » BEXFUHEM AR
% o T fE U B & K R o 8
HYURRES o EEZEYIRFUEMAE
B > FRFRERESEN  EREE
(gene deployment)--f~ [F] it B I 1% A% 55 4
BEFAREXIEERZAE  ERE
(pyramiding genes)--R2HEE T NAEX
NEERRPE—E&EE, Z2HRmiE
(multilines)--i& & 43 B #HE AR E X0k
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R ZFE T RITRERE: - A EE%

FEAHEZRE

=3 FHERERNB I ERR S

e

IR

B MR R KRR £ 4 BIS]A

FEEBRIUMERIE 2 MR B8 (ennings

et al., 1979) o

Table 3. Variability of major rice pathogens and sources of resistance

Diseases Pathigen or vector Variability Type of resistance Resistan Donor varieties
' ce genes
Blast Pyricularia oryzae  very high vertical ; horizontal 12 or many but Tetep, Carreon
suspected to exist more and Tadukan have provef
quite stable
Sheath blight  Rhizoctonia solani  low unknown ; but probably not Ta-poo-cho-z
horizontal defined
Bacterial blight Xanthomonas oryzae intermediate vertical with modifying Xa |
genes Xa?2
Xa3
Xa4 TKMB6,Sigadis, IR22,
MTU15,Pelital/1
Xa$5 BJ1, DZ192, Kele,
Chinsurah Boro II, Dular,
Hashikalmi
Xa6 Zenith
Xa7 DV85
Tungo virus nephotettix virescens intermediate vertical not many but Peta, Gam pai,
to low defined and Sigadis have been
widely used
Grassy stunt Nilaparvata legun low vertical GS O. nivana
virus
Adapted from Jennings et al., 1979.
Table 4. Variability of major rice insects and sources of resistance
Insect Scientific name Variability Type of resistance Resistance  Donor varieties
. genes
Brown planthopper  Nilaparvata lugen high antibiosis Bph 1 Mudego, TKM 6,
bph 2 ASD 7,PTB 18
Bph 3 Rathu Heenati
bph 4 Babawee
Green leathopper Nephotettix virescens low antibiosis Glh 1 Pankhari 203
' Glh 2 ASD9
Glh3 IR8
glh 4 PTB 8
Glh5 ASD 8
rice planthopper Sogatodes oryzicola  low antibiosis IR 8, CICA 4
Whitebacked Sogatella furcifera fow antibiosis N22
planthopper
Gall midge orseolia oryzeae intermediate antibiosis PTB 18, PTB 21
Stem borer low antibiosis and

striped rice borer
yellow rice borer

Chilo suppressalis
Tryporyza incerttulas

antixenosis

TKM 6
IR1820-52.

Adapted from Jennungs ef al., 1979.
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S5 EREFRK R EEEETT
EFFHETEET » REBEBERZERIE
T AL ERERNSHRESEERERK
e E A > BERE LT A ERE
HREEE THEEREIERNREER |
RS BFERZERMAIE B8 » —
HEFIH 235 o {8 Chang er al. (1982)AYfH
it o SELEEAAIE R T ¢
1L LREEER | RS LR (Deo-geo-woo-
gen) KEHERBEEZE(ZEEEFET
1949 FHEERERTEREZEFER 1
3o BERNEREEFERMEEAT
1962 4% IRRI 5| AfER) ; BWER
(Ai-jiao-nan-te) B2 %% ¥ 5 (Ai-zai-zhen)
RKEHEARLENBEERGEEIT 1956
E 1958 F R E EHEMER) o

2. Bk B EIRE B EMBL AR ~ o
S EIEREAMBER o

3. RIBRFEGTR i LEIMRIRITMERR) ©
BPBREER - EEERG)LERZE
IRV

4 BERBAZME  RENERETERE ~ B
B PERREAR ; WERKERREERE
EREfAME o

5. BRI D RE T ER-REEE o

6. IR/KELEE K FZ M | KRB Hnh £
ERENRE o

7. B #EAR D PREEFEREERE
Wild Abortive, WA) o

(3 R

BHPERRIAZRE - E2EE%
BRERE > DERBHEEYFETEIR -
FEEHRBECHE  BCEREHKRE
(ecogenetic diversification)fls L & & o 7
FHRBE2E KB BEREAT R RO RE
B EREEENTNT > BEFERCE
PRRETTRENRE  FRZREE
RERNM > RBRIBIREER 100 fEHL
Lo HIE 20 B EADOZIEE - LEH

BETR BREBEHRIAOEEERRS
1.8% > HIHAT#Y 560 B EMITRAREES

F 2025 EEIME 850 B EHA(Khush,

1997) e MEMIIRECERAAN FRET
BZENEENAEERECREERKE -
HEE L EEERERE TR
U FEEREmES N R REES
TREZEMTZHAE  MELMTEHE
RERYECAREERES TREERRE
LR o BER > BIREFKIFSETREE
BERAGFIRTECKRERTEERACE
s - MEtBEEERFHEANAGES
FEEHEEHFEEAKERRCEER
BhJye

EREBENEEEEZIEN  MEEZ
AREHIKETMEZEEAAGR
1997) « B—FILIEZ » FraE "M@ Ed
EFEBUE B BRI ST E P B LA
fafE IR-8 B REKEE MRERE
2 o1 IR-8 FHEZBKIIHEZENRG
EBEEABEERIERLBEERBR
EREFETFHER - EIT 19499 £
HEEEENBIEEEARREELEE
ERWERNBSRHEIERBEHL » B 1957
FELRERER 15 hEEREER
KI5 EEREERREEKRE
% » W5 [ E BRI AT BRI
IR-8 ZERKHEH » Mot RAARERE
ZBl7& (philosophy of breeding) » K E
¥RME E—fE# - mMEmHEMERER
SIHEBIEYVEXEE LA FILLER
(RESREEZE > MEAHE---TRE
EH)  FHOEESZRHZILEH - T—K
R —t 5 50 &S o

BEMEREE > RBENE 23 BF
Bl > MRS ENEEE EREEE
KR hWEEARFEECEDERER
K ERR B S E s B B
EANEERERER TEHER —LRE -
BERNRHERAHEREEREHLZ
FERE - HATsERE AT BRI AT & E
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H - BT EERACBEERRIRRMZE
SEEE MR EERL o AEESI AR
RERETEREAERAR > EHERK
LEBUBEHER > H5ET14 IS T4E
VIRt H T X3 > fE R RERER e
B BB & M RIER K oPaterson(1991)
RIS EEREFEEE L > £URIE---
E R (genetic marken) R —HER
% 778975 F] T B (a potentially valuable
tool) » MEMFERE BT BIEYERER
BhcEZBRRE  (VELSEMES
B B 7 1K I (genetic basis of variation
among elite varieties) ; QB HIiF X
R < ¥ F 1 (availability of diverse
gerplasm, with known properties) ; (3)E23
A E N &YW E & 7R 75 1% (identifying
biophyscial ~measures of agricultural
productivity) ; (H)FIHlIFRIEE IR % BB E
B B 2 BE JJ (ability to identifying
polymorphic genetic makers in cultivated
germplasm) ; (S) KL R H =T B 5347
23 EL B £7 1i7 22 BH 2% (development of tools
and technique for high-resolution analysis
of large genome) ; Jz(6)%: KB il
1t (simplification =~ of DNA  maker
technology) o HHA » R EBREEMERE
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FICEA o MEIEESINEREENHE
IKFEFTER EHME 2 TIEGE » 1997) » 3EW]
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ABSTRACT

Rice is generally considered a semiaquatic annual plant, although it could
survive as a perennial in the tropics or subtropics. Taxonomically, rice belongs
to the genus Oryza. The genus Oryza was probably originated about 130
million year ago in Gondwanaland and different species were distributed into
different continents with breakup of Gondwanaland. Academically, there are
two cultivated and twenty (or twenty-one) wild species of the genus Oryza.
The Asian cultivated rice, O. sativa, is grown all over the world. O. glaberrima,
the African cultivated rice, is grown on a small scale in West Africa. The
cultivated species originated from a common ancestor with AA genome. A
number of important morphological and physiological changes took place
during the long history of cultivation and domestication. Furthermore,
selection under diverse climate, edaphic environments and biotic stress
frequently in geographically separated areas, dispersal of human to many
geographic areas and adaptation to diverse environments have further
diversified the genus Oryza and resulted in numerous cultivars. Rice is now
grown between 53°N to 40°S latitudes. Valuable sources of useful traits,
evaluated and identified from various rice stock including culitvated and wild
species, are enumerated.

Key words: Rice, Semiaquatic annual plant, Oryza, Gondwana, O. sativa,
0. glaberrima.




