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Studies on the polyploid

1. Artificial autotetraploid in hedionda, Cassiag occidenialis L.

Taira Katayama

HFL, TEWC, I eFYAIC Y B2 AP 4 (Cassia Tora L) @ ABRNEERD
TRRAEE, TR ORI R SRS o T L (FIN1953 ). ~T v o
DWTHRRRIZ, ABSEEOARLYERA, 2MOFRPRLYHEL. - ORFEKOBER,
FCE B o EREERO L, = A0 LI eCB L8Ry L.
TEDEREYRET S,

-
LS

L RN B

BHMHAOERCHE L Tkl b BB L CLREEREBRNSC L b0y
M L, 149 £ a b e F AP AFT00. FARCMIZREST, 1951 iy
Lz 2tk yio—F (HT. 2—-1) oo Cfi2ofkd0Thb.

BEE ke o, ML AT, = 27+ DBSTE Ui,

IL & & # &

1940 415%, 0.2 KK 04 %6 =k o F B\ AFEOLRN S, 1B 1EE, FHEOBE

FAHETARL . = e X7y L EHC, THRCGIEROAE 25X b ik e
Bbhhpd 0L L, FEERSMEROT-FROEHIHROAROMB L{ToT, AHY

FEOLEIH 2 Rk 2 YSEL 72 (Table 1), = h&E{CEM BT LA BT ORI

Table 1, Frequency of tetraplcid hedionda induced with
colchicine treatment.

Culture [Culture| No. of No. of Colchicine treatment | No. of | No, of
No. in |No. in | seeds seeds T No of plants | tetra-
1949 1948 | sowed |germinated Concent.lTimes' asedlin 28 matured | ploida
HT—L |H2—1| 1w 9 0 0 9 9 0
2z ‘ s 10 10 0.2% 5 10 4 0
3| » 15 12 049 3 12 3 2
Note : * showing the number of treatment in a day.
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FHE 2 1950 4F, 3BEEEC 40 ¥, REAF L0, Erhc 4 kT, Bod 1951
EHRBED 102 Hih, FEEFEEF Lo 0 2 iy Einhyofe.

OL % % & % %

4 # O R
FARE 14 (1M9) wRTIE, =be sk, £FENELEL JAfSh, 2T,

Table 2. Morphological aspects of diploid and tetraploid hedionda,

Stem Leaf-let (W/L)
height
(cm.) 1st.‘znd.[ara.|4th.|5th.|6th.

Vexillum Stomata
(W/L) [Length| No. per
% Ivisual field

2n
0,49+ [0.46+ (0,44 + }0.4% 039+ 036+ 0898+  |7.26+
Observed 1238 ["50 0128 0,148 0,127 0.203 0.157| 0252 o0.117] 2260£1.734
% 100 | 10| 100! 100| 100| 100| 100| 100 100 100
4 n
057+ 056+ 0535 050+ [0.48+ 045+ 0980+  |11.35+
Observed) 1240 %) 65 0207 0.149| 0206| 0.182 0201 0304 ~o.161) 12171391
9% 1002 | 1163] 120.7| 1205] 119.1 ] 123.1| 1250| 10913 | 1563 53.85
Note : * 1 unit = 3.3 4. W = Width ; L = Length.

BAfE & HMBIE X fute. BRI, L
5, BEORYE L. F2EEMBILE
BIERT, A, ¥4 20REH, £O
REEFZELEBIEL, B>, BEME
EELGT . —Bo, MEEROE, B
ERFEI LY oA T A L3RR
X h$ZELS (Table 2, fig, 1), X _fE
KT HEER HEIEL, bRo/EE
EHTAHENSVORRE L, ME&REE

< . DFRAED6RD/NEEL b HSET .

Fig. 1. Comparison of size of flowers, EOGILOAF LY (—HEYD) &

a : Diploid. b : Tetraploid. 13, TfER X IO X oI BEEInE RN
Eboh, chbik=v 27/+0BETh bR (KIL,1953), EEMERHZCEE
L, B PETHD L HELBRD (Table2),

v O LT BIROYEOFHEL LT, BHEL ) HECo B e F~e. iRk
EABERES, KNMEOERNI S 2B EB5. b, TfHK8 rikoBATERItME, #§
TEf% 94 H (TH 28 H) ~102 H (8 H5 H), TOF# 9813 B Tho7=oicL, M
fEAIL 116 B (8 H 19 H) Rt 138 H (9 H 10 H) &, &%, THRIDOBENRDL
itz DLEORREBIMCNCER ORTEREL, h ¥ TiTioEn o FEHERICR TR
bl A ARNRELEL BDNED (Ocenethera(Gates & Goodwin, 1930), Oryza
(B, 1940), ZoMEEAHE (FEl, 1947)).
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TebH— 3BT ATENY, EREEH L AMLTHELI-BE0 EhokExD
S5, BT TEBORERES S F T Table3 & L. v 7/ 4084 FHigkc, —

Table 3. Size distribution and fertility of pollen grains in diploid
and tetraploid hedionda.

Units [2.75 325 375 425 475 525 6575 625Total’ * s [Sterilities
2n

obzserved 1 39 460 — — —_ — 500 | 3.96 |0.0199 90.55%;
% 0.2 78 920 — — — — 100 .
4n

observed — — 25 74 396 4 1 500 | 4.88 |0.0772 85.1025
% —_ — 5.0 148 79.2 08 0.2 100

Note : One unit = 3.3 p.

Fig. 2. Comparison of size of pollens. a : Diploid. b ;: Tetraploid.

ERDIEHTLTOAE I LI BH—T, Ho, flk 0% Thorowckl, HEFEROTIES
i, BAssie, BFF XD $AEL, B2, FO0XKVERANDMDOTRENRRELR, etk 85
% Chot(Fig. 2). REIE & VOEEEN & OfEHo A 202 ok, Coch-
ran & Cox (1950) MERZE L2 T\, WHEICE b EFEE2FAD T (12%).

IR FAA A B e — T b &SRR, KT 4248 ThH Y, OEEIIED
#11/5 4845 899k A RL, MU X DRERDETIRENI.

WOy, FENERCRTAREEDETE, B, —RlucilobhTtEsLLAh
Th% (Oryzae (Cua, 1950), 765 (F#E, 1950) etc.]). EREAHOBIIH, FHRS
no S LE—MRE RO RETEHY, REEKTOEHRLELLRS.

TS FE R
CHETEHEIRIAT Y v OREAEIT Muto (1929) X5 20=26 DDk,



Fig. 3. Chromosome numbers
in root tip (ca.x1300).
a : Diploid (2n=28),
b : Tetraploid (2n==58).
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. Pantulu (1940) ® 2n=28 rH%%. 2T, ~
!{. \ TV T h b= 2 70 A L FECEK
f, Hhhdrmr b,
\.& J‘. SO MG TE _ER ORI T 2n=28 %
\ \'11' R D FPFTER T 20 =56 #fcete (Fig.3).
-' b RESBCHT, ZHKCRBINA R o il D

B 14 (W MRty e B, MEogEt
Edthot (Figs.4,6,7, 11 Mot 12). ¢
R, SERTE LT, HARGAKO M AGEC
X5 b h & —~EFefk © Bt i ThIREEN
(Fig.5), 745 (Fig.8), BiFftfk (Fig.9) RUH -SBORERCIARIMNCL D

» X
I.M'; ARAS = .mr
z W 2 u —— '4'.',,{:
'O: . ttl ;}_..— “.VHI
1 5 ‘ 6_ ¥ ‘:“"%y
-5 7
' » 4 % — a
"4'1 R ok e
“ \'\” e o= 2R O,_'—:
‘-‘:‘u :‘b.(,:v:a__. ‘;}‘ o
8 9 10

Fige. 410, Reduction divisions of diploid hedionda (ca. X 1300).
4 : 1n, 5: 13u+25, 6 : 1411, T: A1 (14—14), 8 : A—1 (12-16),

9 : shows 8 laggards at A-1, 10 : laggards remaining outside
daughter nuclei,

Figs. 1112, Reduction divisions of diploid hedionda (ca. X 1300),
11 . M-—-I1, 12: AII.
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FRE Ntk (Fig, 10) Sx@mant. WEshe@BHcl, EHRATFORBRILE
WTHY, B LTEULENORME 9055% (74 Fb— 3 vifEick 205 2R
Lz (Table3).

=%, UfHRTR, TOoBIARCHNC, OfEfdkoRBBBERRL £, ZMHT
ZERE, —if, ZEORCR Ui =vxr4 LN, I RAKO HIEHEO Ty
fErs, BUHL 9 B~ LRHORIC OhBAM L. BETRE D23, ~TYP0
PUBA AR BISARE D FHifvy, BRI 10104269, }fic0.30+3.28 2R L CH@ED
WeDRIL (Tabled), =79 citiisF 217+141 Rt 3274189, 4% 1.33+

Table 4. Frequency of tetravalents in tetraploid hedionda,

o Number of I:etravalen_ts; ~ Totar| 3 | s
0\ 2734 e 7 8 9 10 111z i3 14
Da{— — 1 2 — 1 — 1t 9 § 18 8 13 7.9 84 |10, 7248
% |[— — 12 24 — 12 — 131 107 6024 95 155 83 10,7| 106
M—1|2 1 2 3 2 4 4 14 12 12 15 11 12 12 10| 110 [ 9310773
% (L7709 1.7 26 t7 35 35 121 103 10.3 i2% 9.5 103 103 BS| 99.9

215 R4 2954220 AL ENC 2 Thote (I, 1953)., ~7 7 &0 BEM e
15 > DIUEHts MR MBI 02 Cochran & Cox (1950) D3E{EIET X bzl ,
Mo HEEDOD S & b kbl (19%).

Tk & IR ORI, RIS H b5 TAKOM: 50% CANL,
SRERVGTXFUD 38% HE\v. BEN, YEURUEHIEE, £+, 3~5%ThH

Table 6. Frequency of various shapes of tetravalents in tetraploid

hedionda.
Ring-types| X-types i{Chain-types Y-types Others | ‘Total
Observed 32 25 3 2 3 (5]
% 49.23 38,46 462 3.08 4561 100

#= (Table5). = hEVFGREAKOZEEL Darlington (1931) #5, Fu 2 7 X~2H+
LA ET D L UCELBAOFT e AR ShA boehh, Ho, ~Tyroh
EROENTREDEVIEERL L, RO UEROAROEIMIAE £+ 7 X<kl 5d
DErBLDOND.

Figs. 13~17 i3, UAHRkOBRHNEGC hBo®R e, MERCEROEBE Aoy
GROFFTEERLCLOCHS. Mb, B H%T280000 Q9w+ luu+8n
+ 11 (Fig. 13), 1y (Fig. 14) 25, 3 ool 14w (Fig. 15), Tw+ld
(Fig. 16) Kr 9 w+10y I(Fig- 17) oL RmT8&0, X4, HRIhi.
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Figs. 13—14 : Diakinesis of tetraploid Figs. 15—17. M—1 of tetraploid hedionda
hedionda (ca. X I300), {ca. X 1300),
13 : Orv+- Lin+-8ur-1r,  14: 14yv, 16 : Yyv, 16:Tiv1dn, 17 : w100,

BECRT, MR 5 uaikl, Ko, 16 2HEGR DR ORI i B
Xk Table6mL to. HIESRBIAKT 28 MOROEIBL LI EEE,

Table 6, Chromosome numbers at A-I and M-II of tetraploid

hedionda.
Stage Chromozsome numbers Total
2 23 24 25 26 27 25 29 30
Al - - - = - 1 3 1 - 5
M-II 1 2 1 2 1 11 18 8 i 45
% 222 444 222 444 222 2444 4000 1778 222 | 9998

AR 409% ¢, tE2OROLOTH k. ORAKES0 BERT-HSEO
BIEM, h¥icRoh—EREARVSERaAOTES S, ERRORREHEASC
BETZLOLBL60E. HAR, fi—EaR i 5E8 ok 20 %
RT, 1~3ffo—EReaikngihi. Figs 18, 20, 21 itke EELHEHEY,

m»;qg R Wfﬁw Se °a:q’° "%"3 °
AN iU

i Figs, 18—19, A—I of tetraploid hedionda.
18 : Normal distribution (28—28), 19 : Abnormal distribution{ca. » 1300).



IRITE SRR AT - T TN g A B 233

Fig. 20, Barly M—II in tetraploid hedionda (28—28).
Fig. 21. Regular distribution at A—II of tetraploid hedionda
(28—-28--28--28) {ca. X 1300),

Fig. 15 @& oS3 E L R LA 0ChS. WLOMERENEER L L T, BFE
AL ROERE, £07TIESERE 1
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Résumé

1) In 1949, two tetraploid plants were obtained by 0.4 per cent colchicine
treatment of young seedling of hedionda. The result of morpholeogical and cyto-
logical studies on the tetraploid plant is described, comparing with those of
the original diploid plant, ’

23 The morphological characters of the tetraploid plant increased in size
over those of the dipleid one, showing so-called gigas type. The tetraploid plant
bloomed remarkably later than the diploid plant,

3) The somatic chromosome number of the diploid plant used was 2n =
28, that of the artificial tetraploid being 2n-=56,

4) At the first metaphase of the reduction division of the diploid plant,
14 chromosomes were counted, the chromosome behaviour being very regular.

53 In tetraploid, frequency of the tetravalents was 10.0956+2.692 at diaki-
nesis and 9.30243.282 at M~1. The tetravalents obzerved at diakinesis and M-I
were in the shape of ring, X, chain, Y or others, The fertility of the tetraploid
hedionda was considerably higher than that of the tetraploid wild senna,

Plant-Breeding Laboratory, Kyushu University, Fukuoka.



