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Studies on the polyploid
L. Autotetraploid wild senna (Cassia Tora L.) induced by
the colchicine methods

Taira Katayama
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R, (&{uftk 33, % A7 4 RUCHHK 2 kR doEL 1 (Table 1),

Table 1. Frequency of tetraploid wild senna induced with
colchicine treatment, ’

Culture NoJ Culture No. Colchicine treatment - I;lg.n %: No. of
in 1949 in 1948 Concent, Times serigii‘r)lfgs matured tetraploids
C—1 E 13— 1 0 0% 10 7 0

—2 " 0.2% 1 7 6 3
— 3 .o 1 4 10 4 0
—1 | " " 5 14 2 1
— 5 1” 0,49, 3 12 5 0
— 6 E 25—12 0 0 8 0
=g = " 029 1 8 5 1
— 8 1 " 3 16 16 6(1)**
— 9 " o 5 15 11 9(3)%*
—10 ” 0.495. 2 16 15 7
—11 | E 26—5 029 3 13 9 5
7 —12 r ” 5 14 14 4
—13 " 049 3 7 5 1
Total g o - 150 107 37(4)

Note : * shows to be treated with colchicine solution one time a day.
** chows the number of chimera plants.
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Fig. 1. Morphological character of Cassia Tora L.
a : Diploid. b : Tétraploid.
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Table 2. Morphological characters of-diploid and
tetraploid wild senna.

= : Stomata -
hS:i.;Et i rovel i Vexillum No. per
(cm.) 1 st 2nd 3 rd (W/L) | Length* | visual
field
Diploid : ;
observed| 10700 | 0.703-+0.144] 0.649+0.199 0.608+0.148 0.789 |7.89--0.792/16.7+1,458
o9 100 100 100 100 100 100 100
Tetraploid 10,
observed| 123.75 | 0.88240.272| 0.73240.245 0.6651:0.298  0.873 7040.867 8.5+0.809
% 115,7 1254 1128 109.4 1106 135.6 509

Note : * One unit = 334, W = Width; L = Length,

WiERoFEFL EHRoThic kL p- !
THRAEEZRR LR, FIHI0% ' '
H2H BB TH 5. EOERREH
IZ AR A TR L D BRI L Y
(Fig. 2), BoRMR (W/L) b4
NBEFATENATH D B XA
ot (Table2). = i fHLMA
HCRATIE, B2 0 b hoRmRs

WA T O LR LTVWA, & a i | b
CEED IO ILBMROE ik Table

a : Tetraploid. b : Diploid.
LoRECHERR bR HbE0
SRz T Antked 100 w2t L UASESI TR 135 e h, 2K LT—HEYN ) S50 H
HF LT ORI 50 96 IR Ui '
EiEowmd, MiER=v =73 OFBIERIEL, REE Sh i —RITEEhO%5E
LARRINET, P ABILin . '

9 F:ﬁ&'fﬁ?:p 'ﬁ%ﬁ{@k@ﬁ%t LT Fig. 2. Size of leaves.
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AT BIECHHN, WECTHAX D bERLREB AL, MEMIEL JBES
N5, BH MR TEERG 2 » BTt s, # LEMcAEERORIERERT L (F
ESEE B 6125 H) O/ L, MUK 63RHE 40 EAETEF X D HEic 1 » BEh
T, WL BEY BIAL, AFROBIEKRTE 17 Ao B2 2T &= (FLBIEEDHEK
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L, POk o IR RERaE 2R . '
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Table 3. Size dist;ibution and fertility of pollen grains in
' diploid and tetraploid wild senna, -

. . = Pollen
_U{ll_tS | 3.0 35 - 40 45 50 B85 60 65Total © |s* fertilities
E 1—5(2n) 3 104 187 6 - — — ' — | 300 4080051 88.95%
ET6—7 (4n)] — — 20 8 157 36 ° 4 |300|5.120142 B5.79
/ 5—13(4n)| — — 16 71 161 45 7 | 300 |5.18/0,148 B1.78

b \ \
Fig. 3. Pods. :
a : of diploid. b : of tetraploid,

=R FYOHELFEBRT, WEEOTE
BROERIL, TAERD $ DT A THD
ThEV. b, BREOFHER 408 &
0.226 <, #7#IE 51240376 Kk 518+
0.384 X7ch, PUMMKRANG 2596 DEA%E
L7 (Table 3 ) (Cachran & Cox
(1950 ) DI L DBREL, ALK & L
Hr DIEHEO R ZOHEFEDOE LR
»ie(19) ). X _iRoTEgsnt, o
KEI BH-2RTOREL THEERD
FIRANRETCEROMMNLLAE .

T A - v I OTREIRATEN
Aa ERTEH & RAEBL T HE L e
(2, (HERIZ X DAET, KERICRTAMK

In i £2EETHLHM (Table3), M hEEMEBIIZE L\ ETARL 2
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. Fig. 4, Somatic chromosomes (ca. X .1300)..
a : of diploid (2n=26),
b : of tetraploid (2n=>52),

#® M R
© = RS izt 2n=26 (Datta,
1933) oo, 2n=28 (Jacob,

C1940) @D EAEEETRT LS.
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DT, =OMUMMEKRDRET TR
iz 2n=52 ¥ x {1z (Fig. 4 ).
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WohD, MFEREEKOHIAR Y 5L € Table4 & L. HHKMEIC 24 O RS
55, BRI NG 5 VUER AR Fyy 2174141 (ET. 5—13) ¢ 3.271+1.89 (ET.

Fige, 5—7. Diakineais of tetraploid wild senna {ca. X 1300).
5 :26n, 6 : 2iv42rr+19:, 7 2 9rv48m.
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Figs. 8—11. M—1 of tetraploid wild senna {ca. X 1300).
8 : v+ Lni+160+35, 9 TevH12u, 10 : Tyv+12Y, 1y + e+ 22n+1a,
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Table 4. Frequency of tetravalents in tetraploid wild senna.

|
_ o Number gf tetravalents  Totat| # o
0 1 2 3 4 5 [ 7 8 9|
ET 5—13
Dia. % 16 30 19 15 4 I — — | w1 2171998
% 158 158 297 188 149 40 i 100
M—I |31 10 7 7 | I p— 2 1 1 60| 133 | 4617
2% 817 197 117 W7 17 — — 33 17 1737|1002
ET 6— 7
Dia. 5 1 26 33 17 i 9 5 3 1| 126| 3273587
% 41 127 206 262. 135 47 71 40 24 087100l
M—1 1311 13 11 11 7 3 5 z 1 77 | 295 | 5256
% 169 143 (69 143 143 91 392 65 2% 13| 1004

6—7) Lok, RHCIAEET LI31215, EFid 295229 Fich, b BT
BRI Y, FERERI TR YR Lz B L rhi 2 O UER R
O MBS DL Cochran & Cox (1950) Dl k> TREL . £0FE ET 5
—13 CIEREORELEDL (19 7%, ET6—7 CRHGED ZXNH D LRFELH 20
(59%).

N, IR XN AR O TR 2 AARRRAY, X5, mET R oo
HE KR T, REOUEEEY -3 Table 5 = L7 PO HegigesdEd £ { T

Table 5. Frequency of various shapes of tetravalents in tetraploid
wild senna,

Ring-types X-types Chain-types Others Tatal
ET 513 '
observed 54 31 19 8 12
D 48.21 2768 16,96 7.14 99.59
ET 67 !
observed 39 31 24 5 99
3 39,39 3. 24,24 506 99.99

4821 (ET.5—3) FKt£ 393995 (ET.6—7) , XI5 27.68 : 31.31¢5, mufiiut
1696 L 24.24% %, Fiitofl 7.04 Kk 505 % ORI TR IN.

— R —fER RO HL, LOROMEREOIHLEHLDTHY, Btok
SRR L PSS 5. Table 6 B3IRBS RO BRI IATHL bR I-—FY!

Table 6. Frequency of univalents in tetraploid wild senna (M—I).

Number of univalents Total

0 1 2 3 4
ET 513 7 24 5 — - 100
ET 67 74 19 5 1 1 100
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CERDFELFIR L o D0, 3 30 % DHfRIC AT MRAaKRAOH .

BICR T, BBMINERRNEOH 27% 1 HE 24, #HE 4 HOBRRERK
Bz bhie ThE04 GIRRL ¥ FHEE L Th» OB~ BT 2 0oml
(Fig. 13) Thoich, otk RAOHE~, BUIRE LR EFIT M Df~F 5

Figs. 1213, A—J of tetrapl - .
. i searm (e e T Fig. 14. A—IT showing normal distribution,
12 : normal distribution (28 Fig. 15. Abnormal PMCs having lots of

26) 13 ; abnormal distri i rds (ca. X 1300)
bution having laggards. agga . .

Table 7. Chromosome numbers at M—II of tetraplold wild senna,

Number of chromosomes Total
. TR A 24 25 26 Z7 23 29
ET 5—13
observed 4 3 3 14 61 3 2 ! 94
2% 4.26 3.19 638 1499 6439 3.19 2,13 106 | 9999
ET 6—7 .
observed — 4 4 15 i) 13 3 — 118
% — 3.39 339 1271 6695 11,02 2.54 — 10000

Lo, M s viXhitoSih ok,

M AZRAE, ET.D —1311 22~20Ro, ET.6 — 70 28~28 o dhtapkiis x B
% BitZz. Thboth, BEFOEYG-OEFERELR R 26 DB46C, 21 FEko
65 % IZHIM L7 (Table7). Fig. 143 2 AR EMOSSEY RLEL0CH LA,
ORI L AT ORI RSB SR A S Dl

OB O AZIORE L L GRIBR, kil £4THES Lok, Hil
L THix 0RBEOBTEMS R S I

F—% 7 a0 fEint, TORMOBENEALY LT ki, Bes{#EnbhTy
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%4 (Oenothera (Gates & Goodwin, 1930), Oryza (B, 1940), etc). 2R1L—F, M
DM OEREN_FHECLIO LY NECHLI L IR LB TS (Oryza
(Bif, 1940), Nicotiana (%o, [E, 143), ete.) ARSI = v = 7" Gk HHOET
THREMHEAL R bR Bb, $°8&y 100 » LS04 8TToR 3053,
Fex, BN 181, $2/N3E 149, #5385 155, fos 146 Reogdl 1369 »icoi.
FROEHC AT 2 2 SEZ T ok, B Mintzing (1936) L3kL - Baciiiao
BRIt DrELLRE.

Hic, FREASEDICR YL, ORI HEST, HanBEOETORE YN
Toe bR bhTws (Alium (Levan, 1936), ZoMfEAM (Parn, 1947)
etc.}. PUffHE= v 27 IR T{MARC LT, #0915 ARLCIERCA Y, £0Ko
BTERR TR 1 r BORIIMLEL -

—BAH MR, B—SREOBEM L Y R E ) MERCEROC M, B2
WMEC—EROARETBET S, LT, OERaROHEBRECEC L oTAVIZ/ Y,
ZE— @ CRAROBEIC L OTHRETEH 5. —KC ORI BECEL, Wilic
EVORETH LN, AERFORSLabh w5 (Morinaga & Fukushima, 1937;
Cua, 1950). MIRPU{EHE=v =" 9GiL, Tabled R Sh HE8T, VAR C RO,
R X bR S 20, BREMKRAT 2FER, ke, 217£141 KX 3274189 T
b, REICIRE AT 1334215 Rok 295£229 Linot.  HILBELS HEHCED
OEV MR OB H TR Lics L 2TL T 5.

DR R TR AR AT TR, BEARBEARL LD +7 X <O 5 it
DTHEL 0P EETH. FENHE- e 275 0BEE, hIcA it Tables ke
ATHRCERERE, X35, RSk oiofoRikye Ui, i, 48 (ET.5
-13) Fux 409 (ET, 6 —7), 28 Xk 319, 17 Mk 249, Tk 5% OfMach
BWEhte, ZEOENL, fiid, Darlington (1931) 23Kili* 7 =& HToBawdf
b rBLLNEREROBIOGFE RILERELOTHD, =¥ A XH+DRGEDOE/N
THHHFHEL S, MUMNEE= 27V Ronb EROERT Rgs 7R ~ic X V&
ChboriEEins.

F—ABPHMCER IS SBRCEREAT, SR BMcRI B 08%,.
¥, AYEESRE A%, BiFRaRUEREL T LE 5.  Table 6 i3 MEMNEY:
=¥ AP DR —SREPBCRIT D ~ERE RO MREEY, R Table 7 X 42 th
ORI A PR B L R L b O Ch D, Table 7 il Hh 2 Rfadkis St O 85,
F—ARRHCR B 5 —ERAROHBBEEFCH L CTRE. Thid2mRakoR
BAENRS D EREENDS. TOMCBOREREL LT, BiFRak BERE
KRBT R &G 5210,

ABBERORER L Th 3 S BEOHREDORRSC, FOETHRELR,
—BBERRFERSE SN TS (Oryaz(Cua, 1950); = by Il (F5E, 1950); ~ v
SRZ Yy (P, 199)). HRcFREMHERORMETORMA L LT, RBSHERT,
—WECEMBPARORENENC L 5 REORBTOTR, RUREO4LTMEOMRE,
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TSR AE 3 43Rk MEE TR E RSN ERT 5 LB S h T35, —F/hEF (1949)
GAZED, WHE (1950) BHTO ABFRISKCRERORER LD, SO
DB, AR TR TR A0 NRICE LEVRELEH LTV 5. REMEEHE:
2 RFFTE, T -2 YR TRENE PPROBIHLTREF CHIRGHAB
3, 2R SRR R, H 2 ~ 3T T Lot

FEFGERATCH D, BB taE L RMOGH & X DhviokMEERC L, L EH
DEEHET 5.
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Résumé

1) The growing points ¢f 107 young seedlings of wild senna were treated
with 0, 0.2 and 04 9 colchicine solution in 1949, By those treatments 33 anto-
tetraploid plants and 3 diploid-tetraploid chimera plants were obtained.

2) The tetraploid plant increased more in size of various parts than the
diploid one did. The lengths of Ist leaflet, 2nd leaflet, 3rd leaflet, stipule,
nectary, vexillum and guard cell of the tetraploid plant increased respectively
by 31, 49, b5, 52, 50, 46, and 35,726 over those of the diploid one. On the other
hand, the number of the stomatas of the tetraploid plant decreased to be about
50.9 9% of that of the diploid one.

3) The autotetraploid plant bloomed much later than the diploid one.
The diploid plant began to bloom two months after [the sowing and lasted
one week, while the tetraploid plant started three months after the sowing,
Iasting one month.

4) The percentage of normal pollen grains was 88.95 for the diploid plant
and 8L78 to 85,70 for the tetraploid one, Average number of seeds per pod was
about 13 to 14 for the diploid plant and only 2.9 to 6,6 for the tetraploid one.

5) The somatic chromosome number of the diploid plant used is 2n=26,
that of the tetraploid one 2n=52,

6) It was shown that the frequency of tetravalents in the PMCs of the
two tetraploid plants, ET 5 -~13and ET 6 — 7, decreased from 2174141 and
3.27+1.89 respectively at diakinesis to 1331216 and 2951229 respectively at
M-1,

73 At dlakinesis, tetravalents were chserved in the shape of either ring, X,
chain or others, In one individual (ET5-13) those shapes occurred in frequency
of 48, 28, 17 and 7 %, and the other (ET 6 — 7) of 39, 31, 24 and 5 % respectively.

Plant-Breeding Laboratory, Kyushu University, Fukuoka,



