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Table 1. Measurements of Chia-nung 242 pachytene chromosomes

Lz:eang%!; relati%e Sf%rigaién %n%h E 5 MR

gL to the total z E relative to its Ratio of the

Chromosome length of 12 Length in g whole chromo- long arm over

chromosomes some length thes hort arm

() ()

I 14.01:£0.27 54.24:41.58 42.4341.14 1.36
i 12.53:4£0.22 48.34:4:1.08 46.19:£0.61 1.16
i 11.000.22 41.8241.02 34.58:4£0.99 1.89
I\Y 9.0240.15 33.99:4+0.59 32.75+1.01 2.05
A\ 8.3440.12 31.93:£0.57 45.4240.89 1.20
Vi 7.8940.12 30.1040.46 44.81£0.84 1.23
i 7.38+£0.10 28.23:40.46 41.94+£0.88 1.38
it 6.89:+0.08 26.404:0.46 20.77+£1.40 3.81
X 6.34:4:0.11 24.39:40.48 45.4840.49 1.20
X 6.1440.11 23.4840.53 35.90£1.13 1.79
Xt 5.72+0.11 22.6640.48 35.9141.56 1.78
Xu 5.2040.12 19.860.40 28.1740.75 2.55
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Table 2. Segregation of the semi-sterile lines after selfing

F R B % T
% Semi-sterile segregant Fertile segregant %
Line | # =3 B kS [ lE 3 Py B ES (1:1)
No. Fertility (26) No. Fertility (2

72-1 11 33.7341.87(27.36-46.62) 7 96.38:£3.34(74.67-100) 0.500
72~2 10 43.5640.68(40.83-48.25) 8 100.00 0.056
72-4 7 33.4941.13(29.70-38.93) 11 81.9442.61(73.15-100) 0.500
72-6 11 37.99:+2.26(17.61-47.01) 7 97.00-£2.78(78.98-100) 0.500
72-7 11 28.224:4.73(13.58-53.83) 6 l 92.354:4.73(69.86~100) 1.389
72-8 14 34.224:1.76(18.08-45.27) l 4 91.25:£6.70(67.98-100) 4.500*
72-10 11 39.24:41.09(32.62-45.74) l‘ 7 ©100.00 0.500

X=35.79 X =94.13
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Table 3. Position and length of the interchanged segments of
the six reciprocal translocations

£ - K B £ - B B | rapEdsy
- 1st segment 2nd segment Number of
0 Line%;a Hefo gy R TThEmR e the cross
Chromosome L:eEn th% ) Chromosome LeE th% conggufat(xion
and arm g # and arm ng ) observe
RT-1 (72-1) T, short 6.48 X, short 9.60 21
RT-4 (72-4) 1, short 13.15 Vi, long 6.53 40
RT-6 (72-6) 1, short 13.35 1f, long 7.54 34
RT-7 (72-7) 1, short 7.87 X, long 8.50 47
RT-8 (72-8) T, short 6.19 IX, short 8.74 28
RT-10(72-10) IX, short 4.18 Xi, long 7.87 42
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Table 4. Segregation between the lazy type and the semisterility
' of the identified translocations

3 Line &% iegregbatutlg cgroupsd %’;got% " » D z{ﬂﬁue be/ad lg}‘os%;vi?

A-Lal aala] A-la 1 aala value, 2%

RT-1 95 72 15 45 227 19.21 <0.003 0.25 15.343.7
RT-4 34 68 12 13 127 14.09 <0.003 1.85 —
RT-6 76 76 23 32 207 1 1.83 | 0.6<<p<<0.7 0.72 —

RT-7 . 50 31 8 17 106 7.71 | .05<<p<<.07 0.29 16.945.9
RT-10 76 84 28 30 «\ 218 0.76 | .90<<p<<.95 1.03 —
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Table 5. Segregation between the liguleless and the semisterility
of the identified translocations
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ﬁLineﬁ :A;egire%atl?g frorpz ;g;r%{ot;g{r v b gﬁle be/ad ngl,iiovgﬁ‘
-Lg aaLg| A-lg | aalg
RT-1 100 | 100 | 40 | 20 | 269 | 1.86 | .60<p<.70 | 1.38 —
RT-4 250 3 11| 10 77 | 0.88 | .80<p<.90 | 1.36 —
RT-6 o4 | 68 | 24 | 29 | 215 | 4.67 = .10<p<.20 | 0.60 —
RT-7 4] 4 0| 3 11| 3.30 | .10<p<.20 | 0.00 —
RT-10 81| 75 25 | 24 | 205 | 0.39 | .90<p<.95 | 0.9 —
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IDENTIFICATION OF RICE RECIPRCCAL
TRANSLOCATION AND THE LOCATION
OF LAZY GENE® 2

JEN-Tzu CHEN, Hui-CHEN LAI, YI1-Hwel HWANG,
MEI-CHU CHUNG and HSIN-KAN WU

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

Pachytene chromosome technique was applied to identify any possible
translocatioﬁ from the seven semi-sterile progenies obtained from .the 7-ray
irradiated (20 Kr) seeds of rice variety Chia-nung 242 which was given by
Dr. S.C. Woo of the same Institute. To locate genes each marker gene line
was crossed to the identified reciprocal translocations, Calculation of linkage
was based on the data of F, segregations.

The karyotype of Chia-nung 242 was figured out by measuring chromo-
somes of 25 well spread cells; figure 1 shows one of them. The length of the
longest chromosome is 54 x, of the shortest 20 . The relative length of the
longest and the shortest is 14.01% and 520% respectively of the total
chromosome length. Chromosome X was designated as the nucleolar chromo-
some. The short arms of chromosome IV, VIII and XII are mainly hetero-
chromatic. Chromosome VIII is likely to have the shortest short arm in the
complement (Table 1). A model karyotype was prepared and shown in
figure 2.

By selfing, each of the seven semi-sterile lines gives fertile and semi-
sterile progenies in approximately 1 to 1 ratio. The mean fertility of the
semi-steriles is 35.792% while that of the fertiles is 94.13% (Table 2).

Six lines out of the seven were identified as reciprocal translocations.
Three of them involve chromosome III and IX; one involves chromosomes
II and VIII; one involves I and III and the other one IX and XII. Their
detailed figures were tabulated in table 3. From figure 3 to 8, each shows
the representative and well spread cell of the reciprocal translocation lines.
More isolated cross configurations of the translocated tetrads are shown in
figure 9 to 18.

(1) Paper No. 254 of Scientific Journal Series, Institute of Botany, Academia Sinica.
This work was partially supported by grants from the National Science Council,
ROC, NSC-67B-0201-03(18) and NSC-69B-0201-03(21).

{2) Portion of the work was submitted by one of the junior authors H.C. Lai in partial
fulfillment of requirement for M.S. degree to the Graduate Institute of Agronomy.
National Taiwan University.
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The data of F, segregations obtained from the crosses of two marker
gene lines, Ig (liguleless) and la (lazy) to each identified reciprocal transloca-
tions were presented in tables 4 and 5 respectively. Calculations of linkage
between marker gene and the semi-sterility of each translocation after the
two methods of Joachim (1947) and Elandt-Johnson (1971) revealed that the
la gene which has been put in the linkage group VI by Takahashi (1977)
would be actually on the short arm of rice chromosome III with a distance
of about 16 map units to the breaking point.

B A R A

Explanation of figures

BT 2 By ERBIURES 10, 41 » JERNE 3 28 8 MR 148 » [& 10 = 18 B 9 4R » 1558
Sp o MHETEEPTHE RSB E » MRS

All bars represent 5 u except that in ﬁgurelz where the bar reads 10 ..
Figure 3 to 8 had same magnification as figure 1 did. Similarly, figure 10 to
18 shares the same magnification with figure 9.

B 1 #5242 SRR 20008 - HEILAERHREL > — B TR c BRERSESMEL o

Fig. 1. Showing twelve pairs of well spread pachytene chromosomes of variety Chia-
nung 242. Asterisk denotes the supernumerary nucleolus.

B 2. R 242 SERTIEGS o

Fig. 2. A model karyotype of Chia-nung 242,

[ 3 8. JoF AR AU AR » £ B — ARy (G R o
Fig. 3 to fig. 8. Six reciprocal translocation lines at pachytene stage, each
has an identified cross.configurated tetrad.

B 3. FIETEESRRIRT-1 » SRR RS T BT S X R (mE > [ » BB MEL o
Fig. 3. Reciprocal translocation line RT-1, interchange occurred between the short arms
of chromosome IIT and IX. Asterisk denotes the supernumerary nucleolus.

= FIERESRIE RT-4 » SRR T Y g i M i R R o

Fig. 4. Reciprocal translocation line RT-4, interchange occurred between the short arm
of chromosome II and the long arm of chromosome VIIL

B 5. FHEEEESRE RT-6 - MlRERAE T YA m e REH » BSUREIME

Fig. 5. Reciprocal translocation line RT-6, interchange occurred between the short arm
of chromosome I and the long arm of chromosome III. Asterisk denotes the su-
pernumerary nucleolus.

i FEEIENEREE RT-7 » SR 2 A M R A AR RE 2T o

Fig. 6. Reciprocal translocation line RT-7, interchange occurred between the short arm
of chromosome III and the long arm of chromosome IX.

=1 MR ESREE RT-8 » SRR RS I R (BT X S FARRITRETH] o

Fig. 7. Reciprocal translocation line RT-8, interchange occurred between the short arm
of chromosome III and the short arm of chromosome IX.
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8. MIEEERE RT-10 » SRR famEiepn e RER o
Fig. 8. Reciprocal translocation line RT-10, interchange occurred between the short arm
of chromosome IX and the long arm of chromosome XII,

[ O 2518, 4 4% M I SARAC T Aok SO B BT 1 A9 o T DU B B s o
Fig. 9 to fig. 18. Showing the single isolated cross configurations from
the six identified reciprocal translocation lines.

B9 WEEESRES RT-1 g9HopE o
Fig. 9. Cross configuration from line RT-1,
10 HHHEEREG RT-4 f-+4714 o
Fig. 10, Cross configuration from line RT-4,
Bl 11 SR RT-6 fh-2lE o
Fig. 11, Cross configuration from line RT-6,
B 12 % 13, SEESREE RT-7 4o+ > SRStk » Ramumiimbl -t gd o
iR © ‘
Fig. 12 & 13. Cross configurations from line RT-7, note the rather condensed chromosomes
! and the loop formed at cross configuration center in fig, 13 due to late
pachytene stage,

B 14 J% 15 EERHLY RT-8 T2E o
Fig. 14 & 15, Cross configurations from line RT-8,

16 3 18, HEMESRIE RT-10 Aot » S gNUaRES I o
Fig. 16 to 18. Cross configurations from line RT-10, note the heterochromatic short arm
of chromosome XII.
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