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VII. Linkage groups, trisomics and 

Trial construction of cvtolo~ica] map in rice 

of the Nishihara, 

Since twelve linkage groups corresponding to the haploid chromosome number of rice were 

and Takahashi (196:3), the relationships bet¥veen linkage groups and 
chromosomes have been examined by the use of segmental interchanges and primary trisomics 

(Iwata and Omura 1971a,b, 1975, 1967; Sato 1976, Sato et al. 1982). Interchange homozygotes used 

in these experiments were all determined cytologically and the chromosome numbering system 

proposed by Nishimura (1961) was followed. The results sho¥ved that three linkage groups, VI, !X 

and XII were associated with the 2nd choromosome, two groups, V and VIL were assigned to the 

1st chromosome, and that the remaining seven linkage groups corresponded to seven other 
chromosomes. respectively. Accordingly, three linkage groups remained to be established. A new 

linkage group corresponding to the 7th chromosome was recently identified (Sato and Shinjo, in 

preparation). The remaining two groups will be established in near future. Several genes have 

been found to be located on the 4th and 12th chromosomes, to which no linkage group had been 
assigned (Yoshimura et al. 1982). 

The construction of cytological maps is a problem left for studies in the future. The point of 

interchange is a useful cytological market. To determine the point of interchange and the position 

of centromere, Sato et al.(1980) observed pachytene chromosomes of hybrids between two 
reciprocal translocation homozygotes with different interchanged segments on the same 

chromosome, which show a configuration of six paired chromosomes, in comparison with those of 

their simplex heterozygotes. By examining the ratios of interchanged segments, the breakage 

points could be located on respectively chromosomes. The centromeres were represented by a 

small block of heterochromatin in the pachytene chromosomes, although it was not easy to 

determine !he position when two or more heterochromatin blocks occurred on a single 
chromosome. Yet, a study of configurations of six paired chromosomes could bring about a 

provisional determination of the positions of centromeres. Thus, the cytological map for nine 

chromosomes indicating the point of interchange, centromere and several marker genes were 

constructed (see Fig. 2, (B) Current Linkage Map, 
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31. Cytological identificaito11 of extra chromosome in trisomics and location of the 
brittle寧culm

c1nd Mei-Chu 
Taiwan 115, ROC 

Institute of Acaden1ia Sinica, 

There trisomic lines, R78-14-8, R77-16名
the !nternational Rice Reseach 
chromosomes 
tnsom1c Imes were chromosomes the chromosomes were numbered 

on:k予 R77-16-3hadいいJpairs of nucleolar chromosomes、
chromosomes. 

to 

Each of the three trisomic lines were crossed to six marker stocks carrying d・1 <Daikoku 
Dn (dense panicleJ, lg (liguleless), gl (glabrousness), g (long empty g!ume), and be (brittle 
respectively. Since the F1plants had a low fertility due to the effect of an extra chromosme 

and Indica (trisomic) x Japonica (marker) crosses, only 6 cross-combinations yielded F, populations 
large enough for studying segregation ratios. One of them, R77-16<-l x be, gave a ratio significantly 
deviating from 3:1 and fitting the trisomic ratio. This indicated that be was located on chromosome 
VIL 
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32. Use of primary trisomics of rice for associating linkage groups with respective 
chromosomes 

Gurdev S. KHUSH, R,J. SINGH, Sぷ.Sl'.R and A.L LIBROJO International Rice Research 
Institute, P.O. Box 9~'!3, Manila, Philippines 

Twelve linkage groups corresponding to the haploid chromosome number of rice were 
suggested by Nagao and Takahashi (1963). However, these linkage groups have not been associated 
with the cytologically identifiable chromosomes and their independence has not been tested. We 
established all the twelve possible primary trisomics in the background of a disease and insect 
resistanct and widely grown indica variety, IR36. The extra chromosome of each of the trisomics 
aヽsidentified at pachytene stage of meiosis following the numbering system of Shastry, Ranga 
Rao and Misra (1960). Accoridng to this system the longest pachytene chromosome ,vas numbered 
as 1 and shortest as 12. We studied the segregation of 22 marker genes in the trisomic progenies. 
In all we tested 120 out of 264 possible combinations involving 22 genes and 12 trisomics. On the 
basis of modified trisomic ratio technique we were able to identify marker genes for all the 12 



group、VI.IX, andいい wereassociat訳:iwich chromosome 5 and 
V were associated with chrom応 0『証 9,Neゞ linkagegroups for 
establishe吐 •.• 「herelationships between the chrorno気nnenumbering 

，…ヽ w 知いふ， andMisra (1960), Nishimura {1961). Kurata and Omura (1978) and 
groups of Nagao and Takahashi (1963) are shown in Tabie 1. The table also shows 

between 01」rtrisomics and those of Ivvata and Ornura (1975)" Detailed paperぃnthese 
'Nill appear in volume 106 of Genetics. 

Table l。 between 
groups, and m~;rker genes of dee 

C hromosornes •r . . 
1 nsom1cs 

groupヽ
. .. .ヽ.. .. ・，.. .. 

Kura ta Iwata Nagao 
and'This snd and 
Omura stu出 Omura Takahashi 
(1978) (l 975) (1963) 

ヽ... ヽぐ..ヽ←ヽ . ... ・. . 、 り~ 心. . ..  ペ. ... ... 、・- ..... .. .. . ヽヘ-

3 Kl* 1 0* m 
8 K2* 2 r心 x
6 K6 :l B l 
5 K3* .J M火 XI

K9 Ei L VI. IX, XII 
6 A ・-

F lV 
D 
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ツ
j

?

J

ご

a

ゥ

1

8

9

0

2

l

]

1
ふ

Nishimuni, 
(19Gl、}

* added 

i 

lO Kll 
12 K7 8 
l KlO 9 

7 K12 10 
9 KP. 11 
l K4 12 
.. . 

ed甘oras per Iwata, Satoh and Omura (、No.341 

Maker 
genes 

eg. lax 
伍

WX, WS 

如，ch,,dl 
ghぃ)lい』
s祉， rl,

ば

一因， SU、

VII, V dp,, dゅ,,!Bf
- pg/, fl 
VI! la, z, 
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:33. Establishment of a complete trisomic series from a Japonica rice variety 

Nobuo I¥¥「ATAand Takeshi OMllRA Faculty of Agriculture, Kyushu llniverゞity.Hako・ 

zaki, Fukuoka. 812 Japan 

A series of 12 different types of trisomics had been isolated earlier from a Japonica . w ハ-'J,

and Koga 1975). However, the investigation of karvotvpes of extra 



chromosomes じyKurata et al. (19呂し revealedthat four of the tfisomics had l月esam.e extra 
chr〈Jmosome(KlO). 丁hus,these four were reclassified to be identical and 1he trisomics for 

three longest chrornosomes (KL K2 and K:-J) ¥Vere not present in c〉urseries. The extra 

chromosomes of 1 he 9 type立;were identified by crossing them with marker stocks (Iwata and 

Omura 1975, 〗：汀6; Iwat;, et al. 198,1). The relationships betweenへagaoand Takahashi's 
groups and chromosomes numbered for designation of 

Nishim霊 a(1961) ¥Vere es『ablished

and Omura 1971a, b, 197Ei, 1976; 

chromosomes Kl、K2and K3〈chromosomes3, 8 and E1, respectively, of 

in our series, werピ贔coveredrecently, as types 0や
progeny of triploid plant只 ofNipponbare. The results from 

with these new trisomics are summarized in Table L In crosses with type M, marker 

genes dl, ch-2 and 1:-2 located on cりromosom炉:i (K3) slいwedtrisomiしratioseith, ぶrin BF: or in F1. 
were found to have chrornぃヽome8 (K2i and 3 (Kl) as extras, 

of chrりmosomesふ8and 5 to Kl, K2 and K3 was th犀
established. 

Table l名 for some marker genes located on chromosomes :i. 5 
crosses with M, N and O types of 1risomics 

8inBF, 

- .. . . . .. ← ..  . ● . . ... . .. - . -

,・, 
し頁1sscombrna1.1on S奴regationnwde x' 

い'isomicF marker Dommant Recess1vじ Total 1・［ : l 3:I 
---← ・-• • • • ·• ← -・ヤー • • •.•• ••• •• ---- • -. • . • ••• ---や--・・・- --•'-• → -·-• ←← •-s . . . . ・--・・ . • や··•• •• ,. . ・・-----+-. ... . . ら~- . . .. . ----------・ _,, ______い. -• --------------・・ --・・ --- • ---
(M type" dl) x dl 1 0 54 
(M type x ch-2) x 10 ... 28 0.(〉2
(M type x v-2) x 11-2 34 10 44 l:i 09*** 2?:3 

..... .ヽ..―--「"•"•-~--. • ••••••• ·~-.. -ャヘ―.....呵- . . . ""―""" • ・• • -・ ・-會.....-・. • • • • .. ヤ←---- - • •• • • • ---• • "' •• 

ベtypex gh-2) x gh-2 132 ]'"'9こ''｝ 47.86*** 7、22砂
(N type x gh-2) selfed 13G ， 14:S 27.31認＊
(N type x dl gh-2) x gh•2 209 60 269 82.53*''* l,l,72*** 
type x dlばh-2)x紅 :l49 3:15 684 025 72*** 
(N type x ch・2) x ch•2 220 180 400 4.00* 訊ぷO***
(N type X び1) 1い］ 70 61 l:31 0.68 10.32*** 

-•• ·--~ 『-・・・. • - --・--- • • • •••• --•'"". • • • • • -・・'.  • . .• ~ ← 

(0 type x lax 11-6) x 1・-6 66 21 87 23.28*** ,)、、,.)が~＇ 1`  
(0 type x lax v 6) self国 549 34 583叶 il4 24*** 
(0 type x laxひ6)selfed ll:3 3 116 :31,08*** 
{0 type x d-18) x d 18 96 30 126 34.57*** 5.14沈

a) Se印・egationf国 1•·6. b) Segregation for lax 
In this cross, only 1'・6'plants were used to observe the segregation for lax. 
*, ** anct ***: Si如 ficantat 51½1. 1% and 0.5% levels, 

The morphological features of the trisomic series are summarized in Table 2. The M type is 

completely self-sterile, but it set some seeds when pollinated by fertile disomic plants. The 

among the trisomics, chromosomes and linkage gropus are given in the note 

Satoh and Omura that follows. 



Tablt': 

Short name 

:, Pale 

B ふ¥'nt'<:1
C Small grain 
Erectoides 

E S 
F Rolled leaf 
G Pseudo虹normal
Large grain 

L Short panicle 
M St臼・ile
N Srnooth ghmi,: 

゜(R臼erenc恥··• See the 

trisomics derived from a 

featur応

Pale gree戸 lゃいesat heading stage, fertile 
ふ）mewhat只1Ughand la:, panicks, ; ぃvned
Fine stature, bushv, small grain 
Dari, green leaves, erect panicles, shぃrt旦rain
Open tiller, more or less narrow 
Semi•rolled leaves, imperfect panicle emergence 
Nearly the same morphological features as disom1cs 
Dark gTeen leaveヽ， largegrain, excess of nucleolar chromosomes 
Short in height. short 
りark四eenleaxes, short in height, perfectly stenle 
Dark green leaves. srnall and smooth glume. highly sterile 
Pale green and droc札,pyleaves, bushy, small and narrow grain, highly sterile 

note, Noぐ 34;



behveen chromosomes identified 

Hika1…u SATOH and丁akeshiOMURA 

812 

and 

the establishment of 12 linkage groups corresponding tい［国 haploidchい）mosome 

number of rice b〉Nagaoand Takahashi (1963), ¥Ve have been irweピ，tlgatmgthe 

between the linkage groups and chromosomes mainly by using trisomics and 

translocations (h,;ata and Omura 1971a, b, 1975. 1976. 1984; Iwata et aL 1984; Kurata et al. 1981; 

Sato 1976; Sato et al. 1982; Yoshimura 1982). Recently we have established the 

between all the chromosomes and linkage groups. The results from diffでrentseries of 

summarized in Table 1. 

Table 1. Relationships among chromosomes, trisomics and groups in rice 

Chromosome 

RT Karyotype 
~ ・ゞ~・

1 K10 
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XI 

a~ '"/ * 
＇ 
st:l* 

, spl・・J汝ダ

'wx 

x
 

q) ,-

A, clピぢ女, ch-6 *, ふ 10*,主,eg*, fs-2, 

旦王 Pn,Rd, 、rJ-2汝, spl.・・6*, 亡互＊，

d-B*, nal-2*, rl・・l, spl--・.l* 
~ ~ ~. ~ 

1, cb-1 *, 三二三宕,ch-3沈, chゴ＊

, drp-4•·,·fc*, op究

, v-2*、v-5*,v-7*, -
c, 竺仁竺`，三，虫？二!:_*,s pl-4*, v-3*, 

du*,fl*, 邸ql *, Rf-1 .• rk-2 . ,,  

bl-1, bc-3*, d-K-1*, ふK-4*,d-e戸，王江三＊

~
 

{，j
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V
1
’
i
 

r'4
て
ー

gh-3*, .sp.1-2>・, tri 

ふC*, 圧 K-3*,d-戸， la,

だ 9(t) * 

ふ 6, 可， ge*,Re, rfs*, 弓p!.-・5*,v-ll{t}* 

d-2, ふ11*,LI, nal--1.*, Ph*, PL, 巳二*,ylm女

d-51*, su*, ur-2(t)*, v-8*, :c-4* --
... • . - 、 ヘ・

v-4*, z-l*., z-

RT•- Arbitrarily numbered on the basis of studies of reciprocal translocations by Nishimura fl961). 
Karyotype -Numbered according to the length of somatic prometaphase chromosomes in descending order by 
Kurata and Omura (1978). 
Trisomics. Japonica - Derived from Nipponbare, classified morphnlogically (Iwata cl al.1970, 1984). 
Trisoics, Indica - Estblished by Khush et al. (1984). 
Marker genes - Shown by symbols used at Kyushu 
Underline indicates genes whose location was determined by 
the staff of Kyushu University. 

of Plant Breed. 
* indicates genes described by 
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groups, 

among these differem series were 
listed in the table, particularly by trisomic 

groups V!I and V were associated with chromosome 1 which is the extra chromosome 
) f the H-type trisomics, Genes Bp, Dn and dp-2 (linkage group VII) and I-Bf (V) showed trisomic 

「atiosin crossesヽ iththe H-type trisomics (Iwata and Omura 1975). Similarly, linkage groups VL 
IX and XH were found to be associated with chromosome 2 which is the extra chromosome of the 
trisomics (Iwata and Omura 1976). The linkage relations bet¥veen I-Bf and genes 

to linkage group VII still remain unknown, Linkage relations among genes of linkage groups 
and XII were confirmed by both conventional and reciprocal translocation methods 
al. 1982; Sato et al. 1982). 

None of the Nagao a叫 Takahashi'slinkage groups could be assigned to chromosomes 4, 7 and 
12. However, sewral genes were located on them through trisomic analysis (Iwata and Omura 
Iwata et al. 1984; Yoshimura et al. 1982; Sato and Shinjyo 1978). Their linkage relations still 

remain unknown. The linkage groups assigned to respective chromosomes are shown in Fig. L 

Many of the mutant genes listed in Table l were induced by irradiation or application of 
chemical mutagenes, but additional marker genes are necessary for preparing detailed linkage 
maps. The numbering system of rice chromosomes is not standardized as yet. It may be based on 
the length of chromosomes, but there is no complete agreement between the order of length of 
chromosomes at pachytene stage and that at somatic prometaphase. The adoption of an 
system would depend upon discussions among rice geneticists in the future. 
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rescue of and its scope in rice 

and G.S. KHUSH' internat10nal RiぐeReseach Manila, 

tool for the 

. et 

of brovrn planthopper (BPH). In order to transfer genes for BPH 

we crossed them with three improved plant・type BPH 

IR25587-109<3・3・3・3 and IR31917-45各2.

accessions of 0. austrahc11sis. !'i accessions of 0. 1門(ficinalisand l accession of 0. 
male parents inしrnsseswith three breeding lines of cultivated rice. Due to cross 

between the parents we obtained very low seed set and few hybrid seeds we 

To overcome the 

Most of the hybrid embryos started degenerating two weeks after 

between the genomes. 

of degeneration of interspecific hybrid embryos we resorted to 

after 14 davs of pollination, were taken and surface sterilized in 

sodium with 2 drops of Twin-20. After washing them in 

Table 1. Embryo rescue of interspecific hydrids 

Embryos 
Percentage 

Hydnc combmation 
ぶ』!l Vl  ¥ I'VO 

of ger-
cultured germinated 

ruination 

1Rl529-680-3-2 x 0. australiensis (1) 27 :n 77.8 
IR1529-680-3-2 x 0. australiens1s (2) 34 13 38.2 
IRl 529-680-3-2 0. ausiralie11s1s (3) :16 27 75.0 
IR応29-680-3-2 0. ofjicinalis (1) 148 S:l 56.l 
限1S29"680乳2x O ofj"icinal!s (2) 174 78 ,i4,8 

1Rl529-680ふ2x 0. ofj'icinalis (3) 98 72 73.5 
!Rl529-680-3-2 x O officmalis (4) 6 3 50.0 
IR1529-680-3-2 x 0. o_fjicinafis (5) 8 5 62.5 
IR1529-680-:3-2 x 0. brachyantha 37 29 73 5 
IR25587-109-3-3-3-3 x 0. australiensls (1) 8 4 50.0 
IR25587-109-3-3-3-3 x O australiensis (2) :) ク 4 80.0 
IR25587-109-3-3-33 x 0. australiensis (3) 7 71.4 
IR25587-109-3-:3<l.:J x 0. a/ficinalis (1) 4] 21 51.2 
IR25587-109・3・3・3・:3 x 0, ofji'cinalis (2) 19 12 632 
IR25587-109-3-3-3-3 x 0. ofjidnalis (:3) 45 28 62.2 
IR25587-109-3-3-3-3 x 0. (i/icinalis (4) 13 6 46.2 
IR25587-l09-3-3-3-3 x 0. CJ、(ficmalis(5) 15 12 80.0 
lR31917-45-3-2 x 0. australiensis (1) 16 8 50.0 
IR31917-45-3-2 x 0. australiens1s (2) 14 6 42 9 
IR31917-45-3-2 x 0疇 australiensis(3) ， ,r ) 55.6 
IR319ff45・3・2 x 0. officinalis (1) 59 39 66.1 
IR31917-45-3-2 x 0. oj/icinalis (2) 71 49 69.0 
IR31917-45-3-2 x 0. 0Jfid11alis (:3) 7 :3 42.9 
IR31917べ45-3-2X () (4) 22 14 6:3.6 
IR:ll917-45-3・2 x O oJJicinalis (5) 13 4 30.8 
!R31917-45-3-2 x 0. brchyantha 5 4 80.0 
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36。A rapid method for identifying different dwarfing genes in rice 

Ish KUMAR'and T.H SINGH Department of Plam 
University, 141004 India 

A breakthrough in rice production has been attained through the development of semi-dwarf 

varieties. The semi-dwarf varieties in addition to having lod印ngresistance, have high nitrogen 
TNl from Taiwan and IR8 from IRRI, Philippines, inherited their common 

gene from Dee-geo-woo-gen (DGWG). After the success of rns the breeders 
depended heavily on this source of short stature. This has resul1ed in narrow germplasm base of 
the world's rice crop, as far as dwarfing gene is concerned. Studies are underway for identifying 

new dwarfing genes. Allele tests between the new genes and the DGWG gene require 3-4 growing 

seasons as crosses must be made and F1 and F2 populations must be examined for plant stature. In 

this study a new approach to identify a dwarfing gene different from DGWG is 

Variety 1R8. PR106, TNJ, Basmati :no and IR127-80-10---1 were planted in a single row in 
rice experimental area, Punjab Agricultural「niversity,Ludhiana (India) in the later part of the 
rice planting season, i.e., on 15th July, 1982 in t¥vo replication. The row to row and plant to 

distance was :30 X 20 cm, respectively. Freshly prepared 100 ppm, solution of GA, was sprayed on 

five plants of each variety, in each replication, at the booting stage. Final obserYations on culm 

elongation after GA, sprav were taken at full maturity of all the varieties. The results with respect 
to control and sprayed plants are given in Table. L 

The data show that three varieties, e.g., IRS. TN l and PRl06, which have the same dwarfing 

gene from DGWG, responded similarly to the exogenous supply of GA,. All these varieties showed 

a response of about 30 percent increase in culm elongation over their respective controls. Even the 

traditional tall variety Basmati :170 indicated a response of 14 percent increase in plant height. On 

the other hand plant height of IR127-80-10-1 at maturity showed no increase after the exogenous 
GA1 spray (Table l). This lack of response to GA, clearly shows that the dwarfing gene in IR127-

80-10-1 is different from the DGWG gene present in other three dwarf varieties. 

The dwarfing gene of IR127-80-10-l ws found to be different from DGWG dwarfing gene by 

genetic analysis. The height of F1 plants of the cross between TNl and IR127-80-10-l was 135 cm 

and compared to 83 cm and 94 cm for TNl and !127-80-10-1, respectively. The F2 of this cross 

showed transgressive segregation. the range being 60 cm to 165 cm. IRRI (1967) also reported that 

the dwarfing gene in CP-SLO (one of the parents of IR127) was different from the DGWG gene. 

1. Present address: Post Doc. Fellow. Department of Plant Breeding. lntcrnat1onal Rice Research lnsutute, 
P.O島 Box933, Manila, Philippines 
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IRS 
'「Nl
PRJ06 
Basmati :"!70 
IR 127-80-10-1 

86 
88 
88 
190 
76 

65 
70 
68 
166 

75 

These results indicate that GA1 and 
in the segregating J)()pulations of the crosses between varieties 

DGWG gene. All the plants having least response to GA, would be 
CP-SLO and the ones having DGWG would respond to GA1 
rapidly identifying the different 
also. 

Reference 

IRRI. 1967. International Rice Reseach Annual for 1%6. 

37. High recovery of useful hybrid mutants in a lowland of rice 

R.C. CHAUDHARY. D.P. MISHRA and V.N. SAHAI Rajendra 
Agric. Research Institute, Bihar, Mithapur, Patna, Bihar, 800001 India 

A well adapted lowland rainfed variety of rice called Janki was treated ,vith 0.4況EMS

rabi 1979-80. In M1 generation 28 mature plants were obtained from a total of 1000 treated seeds. 
In M2 generation very high spikelet sterility was observed and 1212 plants were harvested in bulk. 
In M} &此 thepopulation was promoted by bulk method except that the plants looking like Janki 
were rejected. In the M, population, observations were recorded on 3120 
genetic variability was observed with unusual combination of the mulant characters (Table 1). 

Table 1. Hybrid-mutants of Janki with red and white rice in various plant 
height classes in M4 generation 

No. with 
Plant height class 
(cm) Red kernel White kernel 

1. up to 90 75 10 
2. 91-106 155 14 
3. 107-122 456 26 
4. 12:-l-138 439 22 
J' . 139-154 87 c) r 

Total No. of plants 1212 77 

In this method of breeding, it was expected that the sterility in M, would promote high rate of 
outcrossing. Mutants and the normal plants were expected to cross pollinate each other. This 
situation has led to the recovery of very high number of hybrid-mutants. It may be noted that 
Janki is a released and adopted variety for a water regime of about 1 metre depth in the state of 
Bihar in India. It has also done exceedingly well in several Eastern States of India and countries 
like Vietnam. The variety has excellent submergence tolerance, kneeing ability and resistance to 
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. chromosomes of rice ,vas 
. was further used by Sen (1963), Wu 

with some modifications. These workers found that rice pachytene chrome応om応

stained by 1 % aceto-carmine after the plain acetic alcohol fixation. and some of rhem added a tra心
of ferric chloride to there fixatives (Shastry et al. 1960; Das and Shastry 196:1; Misra and 

1967; Ranganadhacharyulu and Yesoda Rai 1974; Khan 1975; Reddi and Rectdi 1977; Dolores et al. 

Sato et alさ 1980).This treatment gave a deeper staining than the m夕eof fixatives without 
iron (Yao et al. 1958: Bouharmont 1962; katayama 1966). In many cases, fixed materials ,,vere soon 

moved to 70叩alcohol.but Khan (197.Si kept his materials in the fixativeゞ ithir叩 fortwo months 
or even longer and obtained f,I 。

chromosom塁

Another difficulty has been insufficiem spreading of the pachytene chromosomes. Good 
seemed to depend on the choice of an appropriate stage of cell division and sufficient 

of the cell. Pollen mother cells fixed in a fixative with iron do not swell well upon heating. 

Wu 0967) developed a double mordant technique, by ,vhich these difficulties were 

circumvented. In this technique, a trace of ferric hydroxide is added to 1 % aceto・carmine and to the 

fixative to which a trace of ferric chloride is also added. Not only chromosomes but cytoplasm also 

are overstained, especially when the slide is gently heated, and the residual stain can be removed 
adding several drops of 45% acetic acid to one side of cover slip and blotting the excess fluid 

from the other side. Swelling of the cell and differential staining of ,hromm,omes are then carried 

out simultaneously by heating the slide again evenly and gently up to a point just before 

No intended pressure needs to be applied directly to the cover slip except turning the slide 

down over a piece of blotting paper as soon as the heating is 

The pachytene chromosomes prepared in this way are well spread and reasonably 
differentiated (Chen et al. 1982)さ Amongthose who had studied rice pachytene chromosomes, 

Ranganadhacharyulu et al. (1974) was the only ones・who used 45% acetic acid to remove excess 

stainさ

by Kurata et al. (1981) is quite different from the ones mentioned 

anthers of proper size are treated with 75 mM KC1 or 0.5 mJ'vl uridine 

and macerated in a mixture of pectinase and cellulase. After being rinsed with distilled water, the 

anthers are smashed in a drop of fixative (3 parts methanol+ 1 part acetic acid), flame-dried and 

Giemsa stained. Their micrographs have shown well differentiated configurations of chromosomes 

with prominence of centromeres. This technique may also be highly recommended for analvsis of 
rice pachytene chromosomes. 

References 

Bouharrnont, J., 1962. Observations on somatic and meiotic chromosomes of Oryza 
Cytologia 27: 258-275. 

Chen, J.T., H.C. Lai, Y.H. Hwang, M.C. Chung and H.K. Wu, 1982. Identification of rice 
reciprocal trans!ocation and the location of lazy gene. Bot. Bull Acad. Sinica 23: 7J-87. 



r
i
 

で

a'ょ Vl々 ;~ -
9
,
J
 

n
 

ヽ
~
ヽ
ふ

ncピchromosomeこ 40: S95-598. 

cen『romere,chromomt:re and nudeol.us in 

46: 7り］。800

VIII. Chromぃsome

「1.Breed. 27ふ!9-36h.

Stem'!. x 

ヤV.Seetharami Reddi, 1977. Chromosome 

t2: 189196 

T. Kinoshita a訳iM. Takahashi. 1981入しrxationぃfcentrnmere and 

. m 
Breed. :30: 381<198. 

chromo只imeof rice, (パnetic且lstudiesぃnrice 

rnをlOSlS

break 

J 

" ::ien, chromosomes, The Nucleus 6: 107-120 

saliva .. Ind. J. 
. in 

Pl Breed. 20: 15-21 

L Chromo 

Wu. H.K.. 1967. Note on the 

15: 4044. 

S.Y.. M.T. Henderヽonand N.E. 

cause of sterility in intervariet且

•Hi-55. 

chromosomes bv double mordant. Scient瓜~

of cultivat叫 ncい

~iH. Utilization of 

i 01 

for 

, National Taiwan 

'.  in nee 

, Roosevelt Road, 

This communication : ヽummarizesour results on genetic analysis of rice . 

叫 herculture (しhenじtal. 1982. 198:1). Fom traits each controlled by a recessvie gene. 

endosperm (wx), narrow leaf (!tall, ligulelessness (位）， andlong glumeぼ）， wereselected as markt>rも

for the analysis. Previous studies showed that nal and lg were in linkage group II and their 

応 tancewas approximately 19 map units (Yen et al. 1968): wx is in linkage group I and gin linkage 

group IV (Takahashi 1964). The anthers of hybrids heterozygous for two unlink叫 (wxand lg; lg 

and g) and linked (nal and lg) genes、xerecultured according to the method described by Chen 
1978). Chromosome numbers of the plants obtained from anther culture were de応rmined

and the haploid and diploid plants were subjected to 

diploids but one were homozygous for both loci. The 

origin, where the haploid chromosome complement 

during in vitro development. The 

for the waxy locus. Indirect evidence 

were 
, 
01 rmcrospores was doubled 

for反 butwas 
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ratio of the four genotypic classes . ... . 
for haploids and diploids yielded a recombination value of 9.3土1.47percent 
This value ¥¥'aS quite close to that estimated from the F2 data 

it differed from a 19況 valuereparted by Yen et al、(、1968).

These results indicate that meiotic events, such as 

recombination of linked genes, occurring in the donor plants can all bt: detected in rhe 

deriv国 progeny.The significance of this work would be that it 
utilizatin of another culture for rice 

derivatiYes of higher plants for gene 

this new meth凶 ofgene 
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40. Flavonoids as biochemical markers in the genus 01yza 

Ch. BOYET1, M. JAY'and G. SECOND'1) Laboratoire de Phytochimie, U.E.R. Claude 

Bernard Lyon I、43Boulevard du II Novembre 1918, 69622 Villeurbanne-cedex. and 2l 

des Populations et des Peuplements, C.N.R.S. BP 5051, 34033 Montpel!ier cedex, France 

Our aim is to describe a new biochemical and molecular approach for 

in 0乃za.Flavonoid compounds are particulaly convenient for this purpose as 

distributed among plants and are chemically stable. They show a structural 

differences in oxygenation. methylation and glycosylation processes. Most of the 

studied are those analyzed earlier for enzymatic diversity (Second 1982, 198:3). 

The leaf material to be sampled is immersed in an alcoholic mixture and after a fast 

purification step. the extract is analysed by two dimensional thin layer 
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41. Callus induction and 

Koh-ichi MORI Plant 

060 

from different 

Institute, of Agriculture. Hokkaido 

The problems involved in the successful use of the 

stable isolation of 
culture method in nee 

and selection of fused cells, remain 

who obtained 

unsuccessful. 

to induce callus formation from seeds of 40 strains belonging to 9 

and tヽudiedthe proliferation of the calli, The seeds were surface-sterilized bv immersion in 10% 
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