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Studies on Plant Cell and Tissue Culture

XI.

Transition of chromosomal variation in calluses of

Nicotiana species in a long term culture

Minoru Nuzek! and Fumiji Kita

(Experimental Farm, Faculty of Agriculture,
Hokkaido University)
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T A LA d B\l A R REER v ERS
zon CHila DY AR 2L a4 U R REH:
HRASA B LT B &1z OBRER L - TH
L INTWBLIG . Nicotiana tabacum DFEEMEH v
ACBST AT LR OBB AR E & bk
HERIWATH LWL IR TBY, —H,
SINGH 512 3. Vicia hajastana % ARIEBEERE L
BB ARIEERT S &, R SRR
EOBBEE G REE BT RRRECH, 5107
BRI 2 2B LA ERSML T B &%
HELT B,

Z DOWFEELs. Nicotiana tabacum 3 YOV N. sylvestris
O 2f@E A, 3EEOMRERLYIT - P EME s L O
2 f54 A L A DN BRI TR T R TR L
O THET B,

i}

HREIUFE
Nicotiana tabacum (2n=48), var. Wisconsin 38 ¥
X OV N. sylvestris (2n=24) % NITSCH & NITSCH®
oA E M 0.1 mg/f ® TAA (indole-3-acetic acid)
LN A 2T RSB CHREERIT VIR S %
Bic, ILMBO2ESB TR N0Y =4/ -2 15
), k\T15% kmitaFERR T + U ¥ 4 15 B AE
BTV, EEACHIRBRERE N L CRF S THE
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Wi, ChEMBOYHE, 2 ko 2~3FE o
S OREE 2mg/l DIAA L HAXF Vv EE L
MILLER? O M Cliisb S h L A% B 5 o LK
foe T OERTROWIE 2 KRB & F oS biEmc
HW1APECHRERL, SEXRALLI L AD S
HERT O THERE 21T o 72e 7 A ARIROYEA
ROPREILHH THE LB - 725,

EEBRER

N. tabacum O E2 KRB BT 2 LEM A4 AT
n=24 3 L O 2 {ZHEN A AT 2n =48 DY (KA A
THMEN TN ERI 0% L, HRBRE L
L bbb ol (Fig. 1), LLBrAA L cies
BROEMARD 5\ AR R L, 215K
AT An=96 OHINIA 20% 3L, F 1 150 L) oYy
ke BT MR EEEAR L B S hi, —5, 34
s E A ER I BO Y E I A A ClE 2n=24 s &
2 f5tk 7 v A TiL 4n=96 DRIFIO B F B E L &
HIC 60% T i, WAL ADTOR 4 CH D
n ¥ X O 2n MIlAE & i 20% AT R LT ey 2
S CHEEMEI VATIIA XD 2n~, Tl 2{8kn L
T 2n XY 4n ~HBRBEED = — FRABTLEC Sicie
Do F 12300 Ll BBk i T 5 Sk R R AT
ANAESRI0%G LAEL DT,

N. sylvestris TIXHIRE 2 G E 20524 0 i 3s L o8
2T AR LD R B OBMRENE L, BE
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Fig. 1. Frequencies of the cell with various chromosome numbers in

haploid and diploid calluses of Nicotiana tabacum (2n=48).

(A), chromosome numbers of calluses at the first subculture.
(B), chromosome numbers of calluses after three years.
a, more than 150 chromosomes. b, more than 300 chromosomes.
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Fig. 2. Frequencies of the cells with various chromosome numbers in
haploid and diploid calluses of N. sylvestris (2n=24),

(A), chromosome numbers of calluses at the first subculture.
{(B), chromosome numbers of calluses after three years.
a, more than 150 chromosomes.
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D E— FIEE I L AT 2n=24 3 L 0OV 2 {54k
NATILAn=48 OMIFATH b, ThEh 50% i &k
B, 2{EMEH A AT 8n=96 %5 X 0V 150 [ - oog f 4k
AT A RO MBS e g o e (Fig 2), &
D= &vx N sylvestris © ) A D h 2 50a o He
BAEPIEECALETHD EERTLOTHB, L
PLIEERDOANA TR EER S XU 2EBEI LA LD
W 4n=48 offifa D MBI 60 L B hdTw»
Too P 2B D 2 FME I L A Thic B LT
Fo 8n=96 DM MU A L, ¥ 7 150 LI E OBERAEEN:
MY SERI AR LT, o Tin=48 Dfiiflax <
—FELTEAN AL BB LTERTCBEELD,
Los LBt v A CYe i A 30 46 & 5 B Yo Ml i
Bl h OEHECTHB LB EN Chot, N
glutinosa O 2f5¥ 7 LV ACBNT, 2 DOk
BRI VEEOREME B ECHR LD &
FARBELTCBD, SEIOEEIEEOFEM IR
B o TnicW o TIREITRETH 5,

E 2

g%

IhETOE L2 OWMBL L b 22 BB BT 55
1 N A ORISR ALY, FRCRBSHROTE
EfE, 1 B s RREYE OB
HAERRELEINRBEZ EY, 2, L ADERMEE & BIfR
MNHH EY, 3, age TibbRERARIHEGEHISH
£, 4, BR X o TRREROBRE WL 2 L5D %
BIE e LT &7 /DI 23 Vicia faba 2n=12) D}
POEFE LN ARDOWT IR hlc- THREAL
Tofb i, R L DR CER SRR B A BN
THZERREL TS, SEIOBFRT N. tabacum
A TR B RSB O R EAB ThH I BELE L C
WAHR, 3EMOMIKREEBEE NIRRT b b RuE
AAATIE2n WXV 2fF A A2 Tl dn flifig o B
AELEL, ThE EOBKEERACRBEOHELS 2
e EsRhBD, —F, N sylvestris TR BT
fEMPERERALAR &4, SERTIRERES
T2 LA L i n FBCINE L, FRETO
TERRESARD B X FREL L OEK EE kL LA
LT BT EREbM LT ote, T0 X5 CHRREEY
BRHE - TERPERT I Y Til/e{, Mk
> D HHEOGEAFOMINZEL T B LD
HE 13, Flcali~iz SINGH 512 @ Vicia hajastana
DEREEZ2EE, bHrHFEOSEEMarsZcE L
TEY, TORDITEELTL B EELBZ ENEED,

L2 LB 72 R I8 12 4 R o B gtic i ich B,

T X5 T DR L A LPRR BB E
IR X oI ZE LT 2B ELHH, &
 DBEBIERMNCE b ie s Bua Rz R a4
THZERELOFMTHRDLAT VD ERTETH
Do —f, FIHHEAR X bR L A SLHIR OB EADT
IR R LIl h H 5 & LA I i X
RT3, Flzi¥ REINERT & KUSTERWY i} Crepis
capillaris T 1L\ ER#R % Hivd C Y AMNETIEL
dohimholez x| EL T 5L, T SACRI-
STANID i 3[FfEoF M R Rk T341% BT
U2 fe R3S 35\ T 78.5% OB AL R
MR OB AR R L Qe i LTv5, (il E
U 13 Haworthia B D H L ACDOWTHRE R
17\, 14 9 § ORI, H. stata (ZETOHHMR
BEEmER B S i, H. aristata 134 etk
BERHYE Ul ol st B|EL TS, b H stata
B ORISR SR EAEE RN BE IR L &
M, AN AHIRORER, TRERIBECERL
H. stata © X 5 BB HORE B b OrH v AHlE
SRBEDL S THDHEMRL T D,

BBz, SEIDERD D LE L OWRFEORE LR
FLTLRT, YO Y > THEBRINVAHE VI
AIRGREMOYREARTENK E B D L0 5 FH
B« OPIRCIGH SN A ER ShERETH B,
BB, BEYDHLVCIRBEOEDERESC I LA
SERMASFIE 2R 28810 Lo R EE
INBLERDDHO L E b5,

= #

Nicotiana tabacum (2n=48) ¥ X % N. sylvestris
@n=24) DFHH:, 25tk H L A% 2meg/l O IAA k5
4 3 F v&Ea{s MILLERD O €1 » AR
BEVT, H2iRH & SERAROROALRY L
R L7,

N. tabacum O 2 AR TR HI» VAT B
O 2 b v A C 2n iR o B B A S < il
LICKAE T o7 L L SEMIIHRE 0L MH 1
AT 2n B XV 25D A ATk 4n I RaDO B A E
DEL, AR L QCRIIER T L bk L,
BRI FITRA L 300 Ll Eofutatbaf T A /ia b 2
fe b Bl Utze —T5, N. sylvestris TR 2 #
B CHa B OREMAE UL, Fhk » v AT 20, 4n
L2 LR TUE 4, Sn M8 O BB D E
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Summary

Haploid and diploid calluses of Nicotiana taba-
cum (2n=48) and N. sylvestris (2n=24) cultured on
MILLER’s basic medium supplemented 2 mg/¢ of
IAA and kinetin were maintained for three years
by transferring to fresh medium at intervals of
about one month. Observation of chromosome
numbers was carried out on the calluses at the first
subculture and after long term cultures of three
years.

In the calluses of N. tabacum of the first sub-
culture, the cells with # and 21 chromosomes
occurred in the highest frequency on haploid and
diploid callus lines, respectively. The calluses
cultured successively for three years, however,
showed that the highest occurrences of cells were
27 and 4n chromosomes in haploid and diploid
callus lines, respectively. Furthermore, wider
chromosomal variations were observed in compari-
son with those of the first subculture and chro-
mosome numbers exceeding 300 were counted in
a considerable number of cells in both haploid and
diploid callus lines. Therefore, it may be assumed
that the high frequencies of chromosomal dupli-
cation in the cells of calluses are a conspicuos char-
acteristic of this species in a long term culture.
On the other hand, in N. sylvestris the multiplica-
tion of chromosome numbers occurred frequently
and revealed wide chromosomal variations at the
first subculture in both haploid and diploid callus
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lines. However, the cells with.4n chromosomes
were observed about 60% after three years and
the lower and higher levels of polyploids than 4n
were reduced in both haploid and diploid callus
lines. Therefore, it is concluded that in N. taba-

cum the chromosomal variations are increased in
a long term culture, while in N. sylvestris the
chromosomal variations are reduced and led to the

stable state at a certain chromosome number.



