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Fig. 1. Linkage Maps in Japonica Rice
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Fig. 2. Terminology of rice plant

Awn 10 Secondary branch T k#:#E + 19 Auricle #E

Apiculus % 11 Primary branch — &k 20 Leaf sheath 3E#n
Pubescence £# 12 Spikelet /fE 21 Prophyllum (1) %
Lemma #4g§ 13 Panicle axis iy 22 Sheath pulvinus Z& -5
Palea WEH 14 Flag leaf -3 23 Internode Hifs

Empty glume (Sterile glume) #5{ 15 Uppermost internode f LAr %l 24 Tiller 42&

Rachila /NE#HE 16 Leaf blade #% 25 Adventitious roots AEHR
Rudimentary glume @Igtg 17 Ligule &%

Pedicel /T 18 Collar ZEH

This figure is an alteration of CHANG and BARDENAS’s illustrative drawing in 1965. The English
terminology listed here is also quoted from their paper, in which terms based on botanical considerations
take priority over agronomic terms of extensive usage.

AHix CHANG RKU* BARDENAS (1965) OHE 4 M FE L1 b 0 TH b, TARBOEELWSL O L DS
WD, TeRBEOEM L EHENRBY —FKE N & FREREZRE -1,



Table 1.

Genes located to the twelve linkage
groups of Japonica rice.

AAMKO 12 EEH ST h 58 ET

Group| Gene Character expression
il o % B £ H
bl brown leaf spot FHEDMFH A
blm | black leaf spot o RBH &
C Chrgmogen fo; anthocyanin color
TtERERESE
Cl Clustered spikelets /N
s one ‘9f. the rr}yultiple genes for{
tillering” dwarf #EEER
dpy | depressed palea HEEREAL
de “shina-toh” dwarf FZ#EBME
ga gametophyte gene Wl{H{AREE
of gold furrows on glume EH#HEHESL G
1 | I-Pl,| Inhibitor for purple leaf SRIEIMH
Inhibitor for purple pericarp
=P R SR P
Lf Maturity  #di)
Pla Purple leaf apex and margin
BEEGEA
sm male sterile MHEMTER
v virescent seedling LK OB TFIHFE
ws white striped leaves #H3E
wx | waxy (glutinous) endosperm I EEME
X1 Gamete development EBTFHEE
Y, do A E
dy “ebisu” dwarf FEAVEN
one of the multiple genes for “tillering”
ds dwarf S ZEEM
dn “shinkin-aikoku” dwarf (E&EREMEY:
dy “taic—lz\ur_lg-155-irr_adiated” dwarf
& 150 R
de “liguleless” dwarl BIETHRN
dpr | dripping-wet of leaves #HIE
gs splitted grain or notched HIfE D %24
11 lg liguleless E#EFH
lop | lopped leaf 7= 3
nal | narrow leaf #I#E
P Completely colored apiculus
Pb Purple pericarp R E
Ph Phénol staining 7 = 7 — A G
Pi Piricularia resistance - & F R
Pl | Purple leaf $3E (%70
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Group| Gene

Character expression

B RET ¥ ' % B
Pr Purple hull HamEE
Ps, Purple stigma AEB{R
II | Ps;, | Do A &
Wh | White hull E#Pat
Xe Xanthomonas resistance
A Anthocyanin activgtor
BERT 75— 5 —
d dwarf ¥
eg extra glume AFA
lax | lax panicle Wi (BEfH)
111 | lgt | long twisted grain f2hkr
Pn purple node ZEIEHILEE
Py Purple pericarp R
! Rd Red pericarp R HRE
rl rolled leaf #3E
’ 51 twisted stem 12%
ds “lop-leaved” dwarf 7 h HEHRM
dq “cleistogamous” dwarf BB
g long empty glumes R#H
Gh | Gold hull B¥ét
v gl glabrous &EEH
I-An | Inhibitor for awning ={EHIH)
Lf | Late flowering Mgt
s leaf spot Hi& 3
Pin Piricularia resistance 1 & FfFIKHIYE
Re Brown percarp BEE#EG
I-Bf lnhibi]tor forlé_brown forrows in
v glume ZHFERHB CHPH]
Ps Purple stima £EEA%E A
Anz | Awn T
dy “daikoku” dwarf KBHEM
er erect growth habit 2ABEXE L
VI gh gddéﬁiﬁ?ﬁ%gﬁfde
gw green-and-white striped #
1-Pl, | Inhibitor for purple leaf RzEiMs
ops | open-palea-sterile BHFAT
Dn Dense (barnyard-grass-like) panicle ##i
VI | 4Pz depressed palea HEREGRL
. fine stripes in leaf
13 margin  FEHKENTH




38

Group| Gene Character expression Group| Gene Character expression
OEET ® " % B wORRT % OH %
Hl Hairly leaf HEHE Gp(Pg)| Purple sterile glume S5
Vil Ur Undulate rachis 48 Ap Apiculus purple FRE%
Psh | Leaf sheath purple @@
d long stemmed dwarf BZE AR 1 Pl Purple leaf %7
la “lazy” growth habit 4 oh lg liguleless 43T
VIII| Pi Piricularia resistance 1 = FHIBHM Wh | White hull g
sh shattering B $r
sp short panicle 4% Psh | Leaf sheath purple 3854
ru(pe)| Leaf axil purple ZERTHA LG
”Z. ne.cl.{ leaf. ”hﬂ.l\ J (ﬁﬁﬁﬁ)k w Pin | Internode purple #ifH4
s Sp Septum purple XfEBEM
b, brown discolqration of leaves and Ps Purple stigma A:JH4E{
glumes #UHG
X i one f(:)fr t‘}‘]t?llre?rlilitgiglilv%:?fes P Rc Brown pericarp RREE
e Pin | Internode purple 4@
Any | Awn A Apiculus purple %@
be brittle culm  gFE Gl Short sterile glume HEHE
X1 | bly “m-25" brown leaf spot m-25 H# 5% v £ long sterile glume %544 &5
dy “nohrin-28" dwarf #H-28 B H Kra | Short round grain 45 %
op “over-developed” palea py%iiB ¥ an(Pp)| Purple sterile glume g4
Ap | Apiculus purple 4%
Any | Awn Pr Purple stigma K H%E
XIL} gl glabrous #EH mp | multipistitlate % s
Hg | Hairly glume $HEFE —
— Psh | Leaf sheath purple 3§
Jp Junctura purple izt
Table 2. Genes assigned to.twelve different v Prp | Purple pericarp Rief
groups of Indica rice (proposed by .
MISRO, RICHHARIA and THAKUR, Sk Scented kernel - ZK
1966). gh gold hull 5#E&@
BIERETELbA 12 0% s FRRET VU o | Red pericarp S £
Group) ;‘g(';{ef?% Chﬂaéract%r e);gres}s}%on [-Gp| Inhibitor for purple gleme 5% fa il
X T glb | glabrous blade & EE
wr gfu‘tmous endospeljm AL RatE VIL | glh glabrous hull #2#%&E
Ap | Apiculus p“fple BREE I-Ps | Inhibitor for purple stigma kG2 & 7]
cl 'Clus.tered splkele.ts ML N Ap Apiculus purple &%t
[ Fs Fuzziness of fertile glume ioilikE
C Chrqmig;en ffni .anthocyanin colour Lp Long palea EPI5H
LR O RR Kr | Short round grain 45k
v virescent HEFEHR L T34 VI racrr)| Red pericarp HLEHRE
Se Photoperiod sensitiveness R¥H: Sh Shattering or easy threshing Jpikrik
" Plm | Purple leaf margin HE#4Em - Ps Purple stigma #EREE
Piz(rz)| Purple leaf axil S5 K 1 45 Gp | Purple sterile glume %O




Character expression

7 K

Group| Gene

BET

Inhibitor for purple

IX | I-Jp junctura 5135 €L

ra(wey| floating habit (EfEME

X
A flowering duration H/ B
Cl Clustered grains /R4
I Lx Lax panicle BiFE
An Awning
Kr Short round grain 45 %
gl glabrous hull SH&EEFH
XII An Awning ¥

Nk Notched kernel $iff o %) &
Bd Beaked lemma #} Si4vmM ok

Gene symbols in parentheses are the designation
of international convention.
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Man-emon TAKAHASHI and Toshiro KINOSHITA

Summary

In spite of the fact that a fairly large number of genes have been reported, little affirmed

information has been accumulated on rice linkage groups.

In recent year, however, attempts

have been made for summarizing data and for advocating provisional linkage groups by such.



workers as JODON (1956) in the U.S.A., MiSrRO, RICHHARIA and THAKUR (1966) in India,
NAGAO and TAKAHASHI (1963) and NAGAMATSU (1967) in Japan. Through their efforts, recog-
nition with some degree of confidence of the twelve linkage groups, corresponding to the
haploid number of chromosomes, has now become possible, although the prospect of precise
and complete linkage map is still remote and there is some disagreement between Japonica
and Indica grouping.

The diagramatic illustration of the linkage groups presented in this paper is focussed on
data mostly obtained from the Japonica varieties or straines. The latest information compiled
in this diagram and tables is derived from works in the U.S.A., India, Taiwan and Japan,
and are due largely to JODON, MISRO, SEETHARAMAN, HSIEH, NAGAMATSU, TAKAHASHI and
KINOSHITA.

The group’s number, for convenience’s sake, is in accordance with NAGAO and TAKAHASHI’s
proposal ; however, as seen in the diagram, the affixed chromosome’s number, which is the des-
ignation of NAGAMATSU and his coworkers, does not coincide with it. Information in regard
to the cytological basis of linkage groups is also provided by NISHIMURA of Japan.

The authors take this opportunity of thanking Dr. H. I. OKA of the National Institute of
Genetics in Japan and Dr. T. T. CHANG of the International Rice Research Institute in
Philippines for their aid in many ways, especially to the latter the authors wish to express
their sincere appreciation for making linkage studies—comparison.of linkage groups in Japonica
and in Indica—possible through the financial support in the last few years.
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