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Morphological and cytogenetical studies on the
progenies of the asynaptic wild senna,
Cassia Tora Linné

Taira Katayama

L % £

ZHE T OB G, FEEE v A Y OB A Lo AR, Wb 3
GHTHAHEBRT LT, A oBREMRTORNEY 3T 2 2 eS8l Ei2> (K
#, 1949 Frily, 1953a).

FA 20X D A SRHROBMANCE & X RBEPEREAOBETS C 26
vtz (Beadle, 1930; Ehrenberg, 1949).

FTORAHE = v A ¥ OBV MR L 1- ERR=EERAAIT 2T |ELzE o
7T 55 (Katayama, 1953b), Z Z iR+ 0o BEMEHKIL oW T iTie07: THREEN)
7o B ORI DR R DV Tk~ 5.

Wb By, HEEFLEELELY, HOoEMOF % & bhikh, REEE
B EBiILrHL LA,

IL #®M &G,

FAEG=CA X +OBNCEE LSRR A2y, FERfR ALY, IR
ik = v A& 7 ks J R s iR = v A Sy L LCAG- B

BBk X O B Ty — =~ CREL O LEEL, TV T b -3 K
LoRAULE"RIDTHRELL. RRARC XSSO TRmME002 % 2+ v KBRE
Yot 075 % fak 72 v 7~ A CHTLE I .

L & % & R

1. EPEETERSY

1952 5, X6 = ¥ R ¥ ¥ OBRIGC AR TR R oEE 2~ T 13 RO FBHE
FoEEshis. ot 13fGk: toREM: OREREEEY R0 THIEL L.
s I EREERS O, i isrt 3 matkoR ORI X 0T 2 BHo K5
ahic. Thbb lHORSFORAKEHNTTEFELTMENFLH IFFE L, RS

* LA REN R T R B
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Table 1. General characters of the trisomic wild senna,

1451 1852 )
sz - T Ne of Newof o s 4 of tri
ant Plant Pollen Pollen . y % of b ’
e 2n 2 e Seeds lants . samics per
no. no, sterility sterility sown sﬁrvived survivals " 4 o0
SL. 3-2 SL. 2-2 N2 o 27 N/3 49 8 16.3 125
SL.24- 7 " o ” o N/2 57 9 158 22.2
! SL.24- 3 " ” ” ” 5 “ - o ”
al 5L.14-1 SL. 4-2 # o N/2 178 23 129 174
St SL,14- 2 ” “ w” ” » ” ” ”
e SL. 1410 » ” # s ” " »” P
O SL.12-2 SL.4-5 S v N/3 27 3 111 66.6
SL.12- 4 P " " #” ” ” ” ”
§L.21-5 SL.40-3 ” 27 # & 38 5 132 40.0
=[SL. 6~ 1 SL. 315 3 27 8 35 5 143 200
g' SL.26-1 SL. 8- 4 ” " ” 15 3 200 33.3
£| SL.14-11 SL. 4- 2 N/2 # o 178 23 129 17.4
| SL.21- 1 SL.40- 3 5 27 ” # 38 5 13.1 40.0

BEHRORBHS I AORM LRI HAREEL R IT#H: L.

b 13 itk & U S o e it o1 2 SuE RO B AT TR Lyl
hed, BIBORINCTEDRE»DERAK RS9 (SL. 2-2, SL. 40-3 (2440
TRfuapite X o THR) Chofel e L,  TFERSGCH L TR IERR L
ook, FEEFE OGN fod CRIFHOHLIZ L A KR,

FEREERIRER

13 WL E OB LET OB KA 3055, i« 2oV ORI RREAT bl
Aot REBS ORI REE, MvER P ORBRETOLYD, SHFOPHICERH
FEETH AT, B KMHELH, & cBERENED EIRMET O 28H L U TR
B Ch ot ENARME{ THRREYE L, Frofiike 47 L THRFEMHERE-.

EHEHrE AT YORECO NRIFRE

T o SRt AEBRES YEL TR B2 HE R 47 { (Blakeslee 1922,
Blakeslee and Farnham 1923, in Dature), 222 LCIIREZH L TEbL3 L bh T
3. bRAAEDERIEOEECLD, FLRSROKESORECI b3
{Tsuchiya, 1958).

SRtk € R P TRED X ) BHE T RINCHERT 3 A0 5700, ERAKLO
iR xR, FOMBEYE 2R UCRL.. BB oML, o
SHuffR e R S OARKICOWTERIACH A M, AL LCREBLEL (4%,
PR X o TH 17 ¥ OZREEANS RN BL 65, FERAK= RSSO
Eliltds X O AR X0 Th, THhEhI16 % XU 17 % OSFRE ek G HIBIL 2.

WREATRE

HET T, AEERE L 20=27 oG EL: GBE4EIRL 1), B

B X 5 e BESHEE BT B ROTENBXO 2 THCRBIL 7.
(9 18

FHIE LTéeao 1LACRKEER-T, HRRGARELTH &R, 13EKT9

AEaiEIh3. EBIRRELEX KR, F41 Ta 3> AR IUE—FHRELAL
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Table 2. Results of reciprocal crosses between trisomic and normal
plants, and those of self- and open-pollination and as well as
the segregating behaviour of their progeny.
1952 1953
Pollen fer- No, of ; % of
Cross combination tility of seeds i e‘g"atlcfn S trisomic
trisomics per pod Normal Trisomic Total plant
Normal X Trisomic
C-1 SL. 3-2 31.77 15.2 287 13 280 464
” SL.24-7 41.72 13.0 56 ] o6 0.00
" SL.12- 4 28.20 1.0 1 ¢ 1 0.00
C-4 SL.14-10 16.76 4.0 2 0 2 0.00
Total 326 13 339 3.84
Trisomic X Normal
SL. 3- c-1 31.77 8.0 83 11 74 14.86
SL.14- 2 c-2 50.65 6.9 41 8 49 16.33
SL.12- 2 k4 20.58 4.8 17 [ 23 26.09
SL.12- 4 c1 29.20 6.8 19 4 23 17.39
SL.21- 5 ” 12.35 4.2 12 2 14 15.71
SL.14- 1 [ 50.00 70 3 1 4 25.00
SL.14-7 ” — 4.0 3 1 4 2500
SL. 14-10 Cc-13 16.76 8.0 5 2 i 28.57
SL.24- 3 c-2 12.77 1.0 1 0 1 0.00
Total 184 35 119 17.59
SL.26-1 C-1 0.40 15 6 1 7 14.28
SL, 6-1 o2 0.20 2.0 2 Q 2 0.0¢
SL.21- 1 C-1 0.00 L0 1 0 1 0.00
Total 9 1 10 10.00
Grand total 173 36 209 17.23
Self pollination
SL. 3-2 .77 88 35 7 42 16.67
SL.12-4 20.20 50 2 0 2 0.00
SL.14-1 50.00 4.0 8 2 10 20,00
SL.14-2 50,65 8.7 7 2 9 2222
SL.24-T 41.72 77 50 B 58 13.7¢
Total 102 1% 121 15.70
Open pollination
SL. 3-2 31.77 53 12 1 13 7.69
SL.12-2 20.58 3.5 13 3 16 18.75
SL. 14-1 50.00 50 3 0 3 0.00
SL. 14-2 00.55 240 2 2 4 20,00
SL.24-7 41.72 35 35 7 42 16.67
Total [ 13 78 16.67
SL. 26~1 0.40 1.0 1 0 1 0.00
Grand togal 66 13 79 16.46

T I+ 120 OHBRBEEARSEL FIEKL), Mkt ALY Bntl thok (F
IEER2). 85 -GEEMIc IR aAT 13 & 14 itk Tl « DR FID 5 BAAEsEic
@Emah, BRI XKRERETHS.

(IO

ROVEAT SRS B\ TERES I L FRTREROREITE,

HEOBERSHOR, PHBLYEGESTc. ThbbEES b o JMvdiko HREE

ZOECERTEA4

i 0,~12n DEEFEiCEHL, COTEITF 1 TH 22 AMici 6 H, F—dhiicik 35~
4.5 L B DI T ON TP R LI (F430). HIERI T+ 733 RH0, ¥
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Table 3. Chromosomal configurations at diakinesis and MI in the
trisomic wild senna (Group I},

Chromosomal configurations

1952 T n
Plant no Diakinesis MI
' Tnrflea Thtl 120t Total  TnibiZi Turtllt2e bl 12mt8r Towl
SL. 3-2 27 8 — 35 49 — 21 - 70
SL.24- 7 87 9 — 46 27 1 27 — 55
SL.24- 3 — — —_ — 22 — 10 — 32
SL.14-1 40 13 — 53 23 1 24 2 50
SL.14- 2 — - — — 18 — 13 - 29
SL.14-10 15 1 - 16 33 - 20 -— 53
5L.12- 2 22 il —_ 33 29 — 23 1 23
SL.12- 4 54 12 — 66 30 — 29 — 59
SL.21- 5 15 5 1 21 3 - 4 — 7
Table 4. Frequency accurrence of bivalent chromosomes at diakinesis
and MI in the trisomic wild senna (Group II).
Plant na Number of bivalent chromosomes < <2
2 ) O I 2r0 3o 4w Bic 6 71r 8 O 1000 1l 12;p Total &
SL g1 Dia. — — — 2 9 14186 17 7 6 5 — — 76 6408 31363
i MI 1t 1 5 16 18 12 12 38 6 — 1 — — 75 4560 3.4859
sL21 Dia. — — 1 4 8 2 8 5 - 1 2 — 1 27 5926 56868
" MI 1 4 6 19 20 24 8 5 2 2 1 — — 92 4347 33282
Dia,. — — - 1 1 1 —~ 2 2 2 — — — 9 — —_
SLU-IL Mr 2 4 8111 7 3 1 1 - — — — 48 3438 29747
SL.21- 1 Dia, 1 2 1 4 3 13 10 9 10 3 2 2 3 63 6,365 6.7847
) MI 4 13 14 15215 811 — 2 — — 1 — 8B 8.349 41358

R 4 33— SR THCoSBE T, Thth 2n+28 8 L0 312l oFSTAR
LTWw3,

TR AR AR IS W TH & e OFil, 1953b), B3R, el
BT 5480~ MRtWe ik s+ oRRSGEFREIN S, F4EHE21IE-5H
BUMORSMEOKREBR R LEOH Lo VI 2 HORBEYRL, ¥
RFERR 3 ¥ X0 4 R R ERF AP ANS L, EHLEERE, BFIRI O
Mk E 20 2 HOMHR L ARk ki ofEr#obh 3.

BEoBSER, b, HITRIEREEENT S5 L & APERNTIREL Thel
= NG BB AR -

tHoRfE L T EEMN

—e S EARNE SO RO T b B OB T 2R, FIHTRRKIZ%
B 50 % & RIS b OFRA D bhvie o L, BITET 0~04 % & 554
b E e GECIES AR R R L (53,

IHEE IR T 3 2HRe, ERNUSTFEEE N RTETARO BB e +HA
FLT, BRETCSEh 3ol RPN h 3 Bk 0BR ¥ 4. B
Loy L5 6 3 O RO TH 5.  TibbENDEERAFLE
T35 (MW-BETFLLES ($REFR) oty o (r )T oRRHI& BN
i EELTW5 (B4ERKS).
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Table 5. Frequency occurrence of various sporads and pollen
fertility in the trisomic wild senna.

1952 Pollen sporads Total Pollen
Plant no. 2 3 4 5 6 7 B 3 ota fertility
SL. 3-2 12 88 100 8177 %
SL.24- 7 99 1 100 £1.72

| SL.24~ 3 96 3 1 100 1277
al SL.14-1 2 49 3 1 1 61 50.00
2| SL.14- 2 96 4 100 50.65
5| SL. 14-1¢ 1 8 12 101 18,76
SL.12- 2 50 2 52 20.58
SL.12- 4 6 04 1 101 29.20
SL.21-5 19 79 2 100 12.35
= SL. 6-1 1 5 20 44 22 8 1 101 0.20
21 SL.26- 1 2 26 19 44 g 2 162 0.40
8| SL. 14-11 2 17 30 40 16 4 109 0.00
o SL.21-1 1 8 25 57 38 B 1 136 0.0
Normal 2 g8 100 85.75

Table 6. Chromosome numbers counted with pollen grains
produced by the trisomic wild senna.

1952 Chromosome nurnbers

Plant no, ) 9 10 11 12 13 14 Total
SL.12-2 1 - - = 1 29 3 34
SL. 14-1 - — — — . 7 2 g

2. =B ER S Y
RO A = v R I IR A 2R LT 2 B v Fafititic, 1951 e (B3e L 1%
D 1A X hT-. £oRRE BT E TRY LTRLE.

Table 7. Pedigree of SL. 31-1 and their characteristics,

Generations P(1948) F4(1949) F3(1950) Fy(1951)
Cross combination or plant no.  SL. 4-13xS5L.16-1 SL.91-1 SL.193-18 SL.31-1
As. or normal plant AsxN N As Zn+1H1
No, of pods per plant* 1 19 1 0
No. of seeds per pod 3 2-16 3 0
Total no. of seeds 3 149 3 Q

Note: As=Asynaptic plant, N=Normal plant, P=Parent.
* showing only pods including seed.

T AR
EFREEMARCHESTEL {F 0, MR chs. FHRIRKREFERD 2/3
BETCIRL ALYy, EERECRE 1AEORIfc 2f0EREZRL TW5D
e, HERAER=CASFRELOBS 1A, ThicZ@EIEFING. &0FEZD
XL AhoEy. BIELERMAEERY D 3108 k%<, TESOEEME v, T T =]
k=R IR TR ZACHREN, #HERAKR= VAT BT BE
AAMEiY 0, MEFWEEREP O RL TEMNTH 5. AR TEEEED S /i
WL, HoRER=E RIS CRESKE$, HOBEROELE.
AR
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Table 8, Chromasomal configurations at diakinesis
and MI in the double trisomic wild senna.

Chromosomal No. of PMCs observed
configurations Diakinesis MI
1311 + 21 3z 44
1ire+- 12114+ 11 18 12
ZrrH1ln 12 10
1251 441 — 2
14111431 — 2
1111 ~}-61 —_ 1
T+ 100-+51 — 1
Total 62 72

BRI 3T 2n=28 DRI b, 2HOASOREKE Sy s LA B
2hi:.

WA BT 3R EEORATIFE BT L. 571 T & 2o AWV Tid 130+
2r OHATNEREL £ {, BEHOSO B wHENL (FEI3IFES), Lut+12n+Li B 0¥ 12
+11x (BE4BIES) ERh£h 80 X 20% L Chof-. MEOMFILE—42R b
WTHRE SR (FIHEARG,7; H4RER7,8).

COXSEF1 TR 2HB LUR--SRABORAAEARIO 535, 2+ 11n ik
DEEPE=FAR e R CH L L LR THEETCLL 2.

BB RARIER 141 14 ¥703 13 15 OSMESY R Ui, 4B L LT
PORERAR, TG, S50 Rk (B4RIEY) Ryl A sh, Fhich
e b A b,

e X ATERTEIL LT 3.2 % (IRERL 8895 ) L AL L.
2 O ARSERTT & 2 M ARET B0k,

3. MBSy

1952 SFE=efafh = & R 2730 W MTE U SAREEREIRS, 2 WodRkaik: b
B, LS REBABOLRESY SRWH B NRAKEY THL L T LD bR, Z0EME
HOFE UTRLE. ThbLROMAESETIE L TAT » Ok (19494E) ow
AU A ANAHAR (19504E) 26, TLRBESHRGOK= 272 &L (1951 ),
RE B < B0 HME X DTSk X PRI O L i L.

Table 9. Pedigree of a tetrasomic wild senna and its reproductive behaviour,

Year 1949 1950 1951 1952
Plant no, 9-33 9-3 SL.1-27 SL. 304
No. of somatic chromosome 26(N) 26( As) 27(2n+1) 28(2n--2)
No. of pods per plant* — 4 18 0
No. of seeds per pod - 2 1.39 0
Total number of seeds — 8 25 0

Note: As—Asynaptic plant, N=Normal plant,
* showing number of pods including seed.

ERenEE
IEERERR A~ CafEm/hE BB Ch27 Tib b EMEROK 70 % fiic
ML, FEHEL, FILEG, LESOTERERNKRE ORMGT te s gick
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WTERSThLO. SRAKR= RISV EITESREAKR- YR I L AR, BTG
WHhigsliL, HofERpE (R,
WIS HIRE:

IR Gk 2 #==28 OPEEYEE BR, 2HOKSORERY L2 T2 C & RS
B bivt, RS ORAEACEIREL R I kR Bie A b (5 KL ).

2 EOEFOHEERY &0 O, L CESREK- R+ TChHEM, i
G R ALY Th DR IET 2 o BRI 3 a0 AR O
BEERTHoTHOROMBRY 2. F4 7423y 28R lr+1200+1n lwv+120 8§
5B 2), 13142 14 B XY Liv+lln+2 OSENRER TR ST, 27, 18, 16 )
V2% OFEFECEEIN, B 0BT I+ 120+, 180+-2, 1liv+120 (385
HI3) $L0 14n GRSEIRA) 2% £hFh 58, 20, 9B L F6 % OIS THEREL .

Table 10, Chromosomal configurations and their freguencies
at diakinesis and MI in the tetrasomic wild senna.

Chromosomal No. of PMCs observed
configurations Diakinesis MI
1411 8 5
131 + 21 9 30
v +125y 13 9
Trer+ 1241 18 1]
Liv +1kn+21 1 —
Total 48 104

BErahi Iv+12i, liv+1l0+20 368 L oF U ST, 2 [{ofsaaidin
HRTCHLACEEEETL, LR 2T ORISR 2 ThH2 LB I,
PoHIRAKRERTH B, ARLELIEIE 43 dillic 2 MOk kes
OisEAE (FS5BIES ) 1284, =i, R JoRE O BIREAAIBE S
i,
EHIATIRRERMNST2RABL, 12 % OBl L bR, ok 5iclth
BT A bbb PRI TH 2. 1L BB BT 2 E /A ORI
it g B TRy (R

4. WRBHETERYY

BT L 0T BaETHE = ¢ = M OWRE (1990 48) & U iesee A R fitketd
e LTV

Z OMAROFRIE, Bkl odaRea#eE I RE LGRLE. Thbh 19484
FEOMFEMIERC, 1949 FLTPEEELRL, AR L HMETC 2n=26 O3

Table 11. Pedigree of a monosomic wild senna and its reproductive feature,

Year o 1946 = 1947 1948 1948 1950
Plant no. 18 18-32 22-6 26-30 38-1
Sterility N N N As As
Chro, no. in somatic cell 26 26 26 28 25

Note : N=Normal plant, As=Asynaptic plant.
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FBEREL b, Lo T Gie 0 B E RN AT el L T ~7 r
HWEhDol-tBrohb.

e e

EEMRHRC R TRTFROLEEC, b et ERMHERT A FTach ookt
L, 2Ot 9 HE Hin X 5 L BB L 1. FOFEEMN S TFHRME L L T 12%
R LY. AESBELIEEMERCHENTR2MEL, FlfEEbb v
GREIR AL, FLUDMERAE L THIELL S OR4<L, FoEL00EXR
FEMEOLRY D I3 3L E . LOME ATFOBIEL Ll X2k
BEth s, ERARSE CHEY. BTGREETABIRRE AL L, FOXRESE
B LT IEEAMAED 7.03 A Lo 209 B0 hvkie T F ool B
O 4 3R 5 AR E T - MA0HE, 53RO Y ol eaiLi: (RS
Eig 10, 11).

EEFRE OREZEC L 2T Witk b, 8, L beiiEo kv
i LYY (R

Table 12. Several characteristics compared with normal and monosomic

wild senna,
. No. of Length of leef-lets (cm Length of  No. of
P:lant H(e:gl;t branches _ enelh oF e ( —)--—-- stomata stamens ffftlllﬁ':
0- €M} per plant 1st 2nd. 3rd. (Lunit=3.34) per flower ¥

91 1014 183  3.314+1.13 462077 494+0.84 85210863 703403 863 %
381 890 1.0 5.02+067 412078 4.65+080 751k042 2.09+1.1 0.0

FREEHEES

HHRLC 2n=25 OEEHEIBL HR, HpOER AP ChHDE T EAME AN (O]
5 B 6 ).

WSRO F ¢ TH > A M LU -SRI RSO Y — R E LT
FEL, Wh 2 R AT SRR Ak Ut 5B 74X 2u+ 21 O Al e 574 7
F oy R0 18CH D, W I3HMCINBR S ZMREARE TOHEL + ¥ L%
Fro AR AR ORSME L § e\ B OIS I A L, 9 HPA L THARROAR D W BRE
Zbhhhok. TEERARAYS= A7 VT LHEM L X S, TARHqEm
BOFENEF 1+ TF 2o AHEO 346 TH L THE SR P WO 235 &, FBfoTirclic
Aed 7 X2 OB X 3 FELRRP GRS b (P<0.001).

Table 13. Frequency occurrence of bivalents appeared at diakinesis
and MI in monosomic wild senna.

_Number of bivalent chromosomes

. . N 2
_Smee TR s 4 5 6 7 g Wl ox &
Dia. 2 7 14 11 17 9 [} 2 1 69 3.48 3.08
MI 17 22 37 19 i3 [*] 4 1 1 123 2.35 2,89

H-SIlm e BiFRadkoizs, G, SEREncdiE LA TRt Yo
EREZEIN GESEK9 ).
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TEROATF IR W CERMNATFOBRIE AL, —AF~14FOREZSTL, L
e TR S hicfep e fiech 27,

V. & E=]

FEETTSEERDHN _

Beadle (1930) {1 Zea ', EETERHC XD THRR BT SRARORIC =KD
AT 20~30 N Hefrdid b ofEd % 2 72, Ulmus (Ehrenberg, 1949) wisvT
i, AEHWAROTS, AKX ERMRS L 0% DRRZE, b S BO= M5
TEFOWEER L bz, 2 S ORSAHEROEN Y ERRACTR LT, TOoRMNCE
B L T2 AT TSR CH R & 20 b, TSRRCTEE S h-TBBh, (SE
BMOLBBERHE LT b0 LB bTE D, ZhRESEAERIEY T 50082
hHBEE WL D, FREEEHCER NS Liatris (Gaiser, 1950) i ZFEREED
B 2WENRLbR, 205 bERAROEF»HEHEFHHE, TRLLATHLATS
e EL fo.

Li, Pao and Li (1945) it Triticun OFH& MRS BET L 95 KT OV TRE L
BB, FOREME 2n=42 DRtk b, FHTUANR2a+x LRLLCORHL, 2n-
x DfFIEE BT -1 BRIEFOEFEH O RWC L XKL TS 2 Lz, Andersson
(1947 & L uEASE 4 Picea DN X v B2HkA, £DE LA L 2n=24 C,
PR 2n=2442ff © 1fiifkL:, 2n=24+ O 4fifRkEBRZBRLLL T3S, Xk
Krishnaswamy et al. (1958) iI grain sorghum o Dsy-2 (Desynaptic plant D55
238y (2r=20) OBINIE 25, 28 J¢ X O° 30 sk oML ThTh 1 fikso
&, 40O RELEY & AERLEBE LT 5.

FRFNANEORRIKE, BEESHOFEGHREYRTHEPER STV, ¥
3>t Datura (Bergner ez al., 1934) i35\ C, T ORGTE L - @n+21.22) 4D 5 b,
“bd” ML T triplex #FTMHETEREHROFSR $EMFARL 2. Goodspeed
and Avery (1989) i} Nicotiana =, TERMKRE O DI SRELRTH REH
R 2 HE L T 5.

“hbLBLD 3 50RE AR (a,b,c) OFNS Triticum 35\ TUE, TORRICH
oS 2n=14 &, EEEDERKD 2 Hhis0f (Smith, 1936).

hd = v A P TR EREO BRSO S EANEd L ERaamln, UK
Wi, M@ 0RO LARIOR 2. Zibd 5 bIREEnO 4 Fike 3
AN - R TTARAE bR LE.

EEiEoRR & XA Co HRNERE

St oIl LTz, (1) JEESHALHOMTS (2) b2 SHROAKIEN D
ZE R 3RO ZRANENOES, (3 REATEAMKORICTE, (4 B
POLEREI L e HEEE~T = fiitko#it, 6) SFAR0BMACHETIRaNIhE
wrAbh Tl b (RE 1968), ¥ SHdafiiici, (1) primary, (2) secondary,
(3) tertiary oRE)2, (1) simple, (2) double, (3} triple---ig X ORYRH L. &
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oD 5B o CRE—REMERAARMC N TDRE.

SERAHEINIIE R MR OHRFTEC I \C, LORMBICHSRMGC L 50 % O=iolk
Tk, EhEOHMRAC @8 Crt+D) 1 Cr+2) 2xhTh 1:2:1 OHA4TH
LD 5.

L LSEENCE, SH@iino BREHaAIER 2B L TRilcfb 5 8447 {,
2  BIBRIC Lot bihva 2, oS RHBOMEC I Y ¥ ERAEIEhoR
i X oTERAND B, Tiib Datwra 3w TIRREME X V#2565 % 5, 2k LTIbg
BEBLTFRCEL b (Blakeslee, 1921), % - Ttk Darura “ Globe ™ 12 1E8
ZEL T3, IMEIGIC L >C 25 8 BRINCERE LT\ 5 (Blakeslee, 1921). 4 ¢
RIER M SR AR LT R 8 o =SReddiliy, ¥t odwék o=
P RBIRG O TR X OC 50 % ¥ X T T o= ettt FricliBl Lic (Bsk »
Hyly, 1851). X BHREAE (1958) i34 A & 8D 7RO Stk 18K YL O RM
T X THRIE 98 % (Pseudonormal), #% 275 % (Slender) o, F71-HFHiic X o>Chr
& 219 % (Slender), H# 33.1 % (Bush) o= MifiinniiticEL bhizDrXL
T, EREEL TEE ELbhidh 27 LT3,

1952 fE=3fhidk = & R X OE RS VT, TR olic B8R 28 X O EH
v, AR 2 88RO MBETEY Lb 7. =iafdihe e LCE
RBAER 4%, ERMELEM LB 18 % (R MiRyEEL) BAORSH16Y
O =Ha S L i,

BLEOFEREMNE, A4 RRBTESHEAR < B X 0t = Ao o BISRT 225 ¥k
RIECHBR U S REATROBESERIC AT T 330X, WThidrkhd ¥l v
U3 LLHEHESN LI TFRTWA.

Buchholz and Blakeslee (1922, 1930) (X Datura =, EWk X O=Htnaifihoity
Y EWHEECER LT, TOEACOERTOMBREELIEL, HHo ik THi
WarRTo L xHs, ChilZResEegihd 2BOofERO 35, (n+1)-5 T
OIERERE (D BEFOTHAL D LBERESEZ B THELE L, thMENEEL
TR ED 2 ZRaEBOTAFBMEYETHEG LY b ShhvEHRTthE L
LT\ 3.

FRERAk s RSO EERETREEEC BV T RE IR EEE AN B,
()-BETFL r+1)-BETFL OBRBFCH T OROL 52 L R B L ok,

O X 3 EESa kY o BERAT I L ORRBEFBRRI Y 4 b v
&, MEBEAT BT AEREFOREEEORF VL EDERD, BELULEBRMANE
TEBORFROETIRE DD, TEHLE L TFRCHBT 2 SROGRImOMIEHS, 5B
BREE2ELTCERIBE IV LIREPEVLELLRS.

w=eikhihohdk

ChECEHEINCASREHRENE, Matthiola DEALYIREVTIMIZE A SHSHE
BLUSERE 4 E OERZROBICHERL T3, Tiohs Frost(1927) (3=5
ERESORIBZER L USaAEmE TEMKRE oZHoRIC, Lesley (1928) i3

® = w19E m2%

L
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F= o, McClintock (1929) X Zea ¢, Ramanujam (1937) ik Oryze O=4FH#Hx
RTINS ENF RSSO Y 242, ¥4 Price and Ross (1955) {L={&%%
Sorghum DEBRTHC L2 TLH iz BHET K 3EKRO H=NAHEH 2 BELT
5.

1951 212 = & A ¥ 9 IR W C LA S e S RSN, TSR X B AR Fa
ST, 20 F ifSuafEchH 2.

CRBLESHOARHOFRME L LTk 30084, (1) (- RETX®G+a+h)
—ETF, (2) (-ra)-EET > (+b)-ET, (3) (nt+a+b)-FEBTF < (-BEFIEL
% (2

EFERRBRE AR FROBEM OV T B 040 FFERo i B 2
THh3E, ZROEAREORMMZHOEARE 2 OREME, =Mkt LU=
BRI e B U S AEE 3 o WS, TR ) SRRk EkY s+
NI O RN, R LOTERNE O fhREEE s YO Qb b B TH 1 OWREERT
TH L.

mef k4 n h ik

2 Fo Rt b WA, HEEREANEDE MaifhL XEEL£L, b
Mg oEEEEs T B ko 58I X b b iy, Thbbil=ieak
Wdm e Zur+—2)1 %, fEEMEaAESC v+ (—1Dun LY (r+1n 0SS
RIRHtFEh 3.

Matthiola . 35\~ C U@l o HiliR G 23D (Frost, 1927), ¥ 7-=Heididlth
CERTER 2 2R LT L&D (Lesley and Frost, 1928) MZuffkfiifn s 2 b hte.
Oryza GiI=0eth: k2 @ Ty @ 3{F4ED (Jones and Longley, 1941), Sorghum <
ILEBRO B AL X o T bhvie 25 MRS 1 kD (Price and Ross, 1955) %
M5, ¥i- Kerber (1954) k=4 A4 o bEH Lk 25 FAHBE 1 AKS 2n=
16 ONiE 2 TV 5.

1952 #2i x Hivic 1 Mo WUREK= £ R 7+, THSHRROBRCESEZNE=SGgEG
Ao RIGCEFE L0 TR 5.

=0 X 5 i MR GRS Ao TR LTk, (1) (-BEF x(rt+aeta)BE
T, (2) (n+a)-EREFx (n+a)-HET, (3) (ntata)-BEFX@)-RETHELLIT.

Lm0 C ok e RE L f A1 3 O WM, SHREHKIENS LU=E
BOBMELTERTECIR 2 B LTI OuEErEBLLR S,

B KiR O hisk

Darlington (1937) Liiftatkisidno ZRE %M T, (1) EEMEOAHIEA BT I
€ 1 OREmkiRELNS (Datura, Zea, Oenothera), (2) WESZIuT L ADpEKY
S0P I EWUBSBIIIE O B AT X > CHH (Oenothera), (3) 1 HORERKE KD I
¥ L ERTER L OffS (Nicotiana), (4) 1 {H0 Btk Ko7 TEdn EEIMEIE L i
(Zea OXSGEITER) L LT3,

1 {ADRBRGAE b oitd, toREHEE, s IO{ERNTOMREER Y,
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BT D EZC ERHBILTY 3. LHOROKL RO TENE X b L
{EEEHEHELTHILELLRE.

1950 SFIZ AR & = & A 279 O IS I H5S L2 BURE AU, sk o Bha b,
Darlington (1937) .2 2 SHOHE 3 ICEORINARD Z ONFEM & L B 5.

V. %% E

ERBARTEARY Y
1) 1952 #Hi B s bt 13 k0 ZHadk = v = 7 93, WIS EAc st 5 efafko
TEb b 2T BT,
2) #EISCEL T, F1 TH 3y 2B L 0H—SR P 1m+12n B X
U 13+ OSSR S L, MEOSEKRERE Thotk.
3) FIEC X 4FEENEGRE SR, BEIEON, P E&Eo—MRakeTEL,
& Lt b o RO SIS L EE ks e R 2B L DR 5.
4) ERMEREZHRORo e 2 27 ORREY, BRTE CXARZBEORE, IR
L TR 17 %, ThENC LoC# 3.8 & BRI SO0 E R 5.
5) /MEFRETEEC B ARGABROBIEEEN S, 1+ D-ENTO S8 (n)-A2
BFoRRCHELTELEL, chidriticisid 2 Z8ashitho REHEBE &
haowo LT ARHAO—22Z L bhE.
6) KIERSOPRITIEANCHREE, MG X 0T ORI IR ¥ A3 A8 Ak
LEbBHSR . kR HERE LT W TH D .
=g EA Y
1) 1951 48, FYAEE < EEREO Fbfic, 2n=28 Oty & oWk & &
o N R T R o
2) EESHCkTHE A 2t lly OXSNNG, oS4k
AFCRS T EAHER IR
) FRENNEEREIL RSO AR s v A XD LR, XS 0w L 2.
4) 2ROTSELET& L N AHEEC bk,
mEEEIER S
1) 19524, Ziftafh= R 2 H ORI 2n=28 OREHKEY b OWTEEEMEKLE
FHLiz
2) WESEOR, ST EEIR Lv+H12n, Liv+11n+2 X 14y ¥
OXFEMA L, ZOMERZNEAKR A ThH S LERD.
3) i TAEABEY. I LRA LT VBRI TS,
4) TEBEMIEI12 % 2RELER e bT, BRI X 248, il L TEHA
Fc L oTHT L b0k, SEORERIZL0LELLNRE.
BEEETERSY
1) 1950 £ E =¥ A7 HOWIVCESE L fcsee R o TE g L.
2) BEEXEIUTEHIEEERIERMRL KELRE Ry L, TEEIAXTa8EN
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A, JLOHREEREEHREL L oRE . RERIEL {BEL .

3) IRENEILC 2a=20 ORAEKISEL G, VWb IHRAR=r A ThET L
FHBATL 2.

1) F4 7F Ay AP SRR SRO ~HRAEIBREIR, BROAKTHER
Bamy o L RRb BRI,
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Summary

Morphological, genetical and as well as cytological studies were carried
out on certain progenies of the asynaptic wild senna (Cassia Tora Linné) found in the
progeny of the wild senna collected in the open field situated in the neighbourhood
of the center of Atomic-bomb Explosion on Aug. 9, 1945, at Nagasaki City.
The results obtained are briefly summarized as follows:

1. Thirteen trisomic plants discovered in the progenies of the asynaptic
plants in 1952 were easily distinguished from both the normal and the asynaptic
ones by the lesser expression of vigours at their seedling stage. Specific char-
acters, such as the smallness of the petals and as the protruding pistils at late
flower-bud stage, were noticed in these trisomic plants. The shape, size and
coloar of the petals in these trisomic plants were slender, much smaller and
fainter, respectively, than those of the original asynaptic plant.

From the chromosomal configurationg at the reduction division, these trisomic
plants could be divided into two groups, that is, the first group, consisting of
nine trisomic plants, showed the chromosomal configurations such as luz+12m,
18n+1y Lim+1la+2r or 120+3; at diakinesis and at MI. Each plant in the
second group, consisting of four other trisomic plants contained, however, asynaptic
genes in homozygotic state in addition to an extra chromosome. From the
progeny analysis of reciprocal crossings between the normal and the trisomic
plants, it was acertained that the trisomic nature could be transmitted in about
3.8 per cent of offspring through pollen-grains and 17 per cent through ovules.

2. In 1951, a highly sterile plant with two extra chromosomes {SL. 31-1)
was discovered in the F; generation of the crossing between the asynaptic and
the normal planis. This plant started to flower about ten days later than the
normal one. It could be easily distinguished by the smallness of their petals
and the protruding pistils in the young-bud stage. From their chromosomal
configurations, such as Z;n+ 11y, at diakinesis and at MI, the plant was deter-
mined as a double trisomic form and the author could assume that the plant
may have arisen from the mating of (#+a+b)- and (n)-gametes.
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3. In 1952, a completely sterile plant with two extra chromescomes occurred
among the progeny of a trisomic plant. The plant was smaller in size and less
in vigour than the parent trisomic onc. From the chromosomal configurations
at diakinesis and at MI, such as 1iv-+1211, Liv+11+2; or 14p, it was concluded
that the plant was a tetrasomic form, having two extra homologous chromo-
somes in addition. As stated above, it was duly presumed that the plant may
have been induced through the selfing of the trisomic form.

4, In 1950, a completely sterile plant was discovered among the progeny
of an asynaptic plant. This plant did not differed in its plant height compared
with the normal one, but made clear the degeneration of their stamens and
showed their malformed pistils in various degrees. Moreover, it started flower-
ing one month later than the normal plant. From the results of the cytological
observations the plant was determined as a monosomic one along with asynapsis.



2i2 - miesm M2

Explanation of Plate 3

Meiotic divisions of trisomic and double
trisomic wild senna.

1-4. Meiotic divisions of trisomic wild senna,
1. MI of SL. 124, showing Im+12n.
2, MI of SL. 124, showing 1311+11.
3. Diakinesis of SL. 26-1, showing 21 +23:.
4. MI of SL. 26-1, showing 351+215.

5-7. Meiotic divisions of double trisomic wild senna.
5. IHMakinesis of SL. 31-1, showing 13542
6. M1 of SL. 311, showing 1317+2,
7. MI of SL. 31-1, showing lip+121-+11.
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1-5.

6-9.

Explanation of Plate 4

Somatic chromosome and meiotic divisions of trisomic
and double trisomic wild senna.

Sematic chromosome and meiotic divisions of trisomic wild
senna.

1. Somatic chrommosome of SL. 26-1, showing 2n=27.

2. Irregularity of interkinesis of SL. 26-1, showing
only one nucleus and two chromosomes.

3. Tripolarity of SL. 26-1.
MII of SL. 26-1, showing two extra spindles,

-

8. Ist division of pollen nucleus, showing 13 chromoesomes.

Meiotic divisions of double trisomic wild senna.

6. Diakinesis of SL. 31-1, showing 2m;+11.

7. MI of SL. 31-1, showing 135y+2;.

8. MI of SL. 31-1, showing 2y 1+ 11u-

9. Interkinesis of SL. 31-1, showing exira spindle.
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Explanation of Plale &

Somatic chromosomes, meiolic divisions and irregular
pistils of tetrasomic and monosomic wild senna.

I- 5. Somatic chromosome and meiotic divisions of tetrasomic
wild senna.

1.

s

Somatic chromosome of SL. 30-4, showing 2n==28,
Diakinesis of Sl. 304, showing 1,v+12),.

MI of SL. 30-4, showing 1liv-+12,

MT1 of SL. 304, showing 14s.

MII of SL. 30-4, showing two exira spindles.

6-11. Somatic chromosome, meiolic divisions and irregular pistils
of monosomic wild senna.

B.
7.
B.
9.
10.
11.

Somatic chromosome of SL. 38-1, showing 2n-=25
Diakinesis ¢f SL. 381, showing 2;;1+21,.

MI of SL. 38-1, showing 1::+23.

MII of SL. 38-1, showing non-reductional spindle.
Pistil of SL. 38-1, showing various irregularity.
Enlargement of a part of irregular pistil
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