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3 (Beta vulgaris L) A & 4% Beta BOI Gy
v ZAJKOUSKAYA (1935) %43 U & L, KAKHIDZE
(1935), SIROTINA (1936), MARGARA ¥ X' OMETZ
(1955), REITRERGER (1956) 22378 J O=F (1962) 7«
ER I fTihbh T, BB Ak VIED
FEDZ & THH 0D, BHEBMOFRRCE b7 TH
ZTHIE S i huisb i, £ic—7F, FB TR
KkomEC T Dis {avs,

EEOL SVROFEH BRI RLLOWMED > B, 3
ST OXFRATH L L e, Hb1c B. atriplici-
foria ¥ YUY B. lomatogona %k, KFSHICEEA
WNTHRIcDT, Z L DFEROMIELHET 5,

BT A DI D, AR A 52 b it
KERHBBEREIE AL L ROEBEOER EOHIE
iR RFEEEAVELCENT 5 & &
LT, A s o R EERESERRE
+, FRZFWFRTBRIL, HAHEREATHIEIERT
BMAEREEC S UE S HLR L BT 5,
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Vulgares #ji
B. vulgaris L.

B. maritima L.

B. patula AIT.

B. macrocarpa GUSS.

B. atriplicifolia ROUY.

Corollinae #ji
B. trigina WALD. et KIT.
B. lomatogona FISCH. et MEY.
Patellares £

B. patellaris MOQ.

B. procumbens CHR. SM.

B. webbiana MOQ.

BSEOX SR & HC 2T kib 35 X 5 I il
BB T, FTYIBEDOER ~ hflaa et
D, T BB RO FIRCHAR, BE, REL, Fuvot
7 — rEEBDON I G LRSI, TichbiRR L
it a 0°C KT 4 HHAE, D\WT3: 1/ TERT
24 p5RI7YE 1y AEE (BEBLFRFELIHRD), T00H
AN v CE XL, 2ARRYEASE, A vl Y
BEOF EME, ORI E - TRIGEMEZ L DL
254 ¥ 5 A RCT 45% KERE I 2 >>f L 2.5
U5 L WO FIHTH D,
MBI > Tl ABBE SCHIEHSE & BBGS FA

LR BEA Ui, MERAPE & O tatkinis 5~ BB o
ST TR SIS L 5 B ORI TH b, THER
WOBFILT LS ZO®BY TP rinhoTe, £ID
JNE(EI: ABBE AGE L BEMEIE HRFIC X Sl
Etfifebhicd DOEEHENC X » T 5, BlloR
EEILTFLEH—Ih TR, Linl, 22 TIE
EEORE (1944) L, Tihobb, PHEzOL
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FEIRAALE BTE W1E

BRI, Thic ko kv bERRERIL, WeT
PeAg D (L TR (ot), YRMEIR (st), WAIREY (sm),
PR (m) A4 L, MGk aod & LCREST B (T
FHThHsb,
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D, FRBTOMIERCHE LVERD L0 E 5
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vulgaris, B. B. procumbens I IO B.

WD 2 TS e 7 — b F

maritima,

patellaris % FETR,
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WsT LISMIIA S i L, 45% BERR & Nz Ze b LoSs
THETH b B2, ,n’%bi?ﬁ [t s RS g ]
WThy, TONBIEAROWEE LTI LICE
ZAHTH b,

WAL & —R—ENH D, 1R m A
ML L, Retofbioe iz s ifike o - fensigiix
BHTNERECTH - 12, 5 2 BB AABE W 2D %

DOYPOEDIBO B EINHE L D BB TH - 12, o T
WARDOME WSS M%ﬁ%ﬁ2¢VWké &
Lt M X D RENRIZIED 2% B patellaris i
DM LD Fig. 1 THd,
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a-1, b-1:
a-2, b-2:

Fig. 1.
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Chromosome configulation by TSUCHIYA’s procedure.
Chromosome configulation by MOCHIZUKI’s procedure.

Somatic chromosomes of B. patellaris demonstrationg the variation

of chromosome length by two different prepation procedures.
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Table 1. Size of chromosomes presented in Figs. 2, 3 and 4

lmea?l length (z) mean number of chromosomes in
cell No. engt a* b* a-b value st¥*-type sm**-type not clear
() of F yp yp

B. vulugaris

1 3.08 3.67 2.61 1.06 38.9 5 13
2 2.76 3.22 2.06 1.12 39.3 1 17
3 2.66 3.56 2.22 1.34 38.0 4 14
4 2.54 3.61 1.44 217 40.3 2 16
5 2.48 3.00 211 0.89 39.0 5 13
6 2.32 272 1.89 0.83 39.6 2 15 1
7 2.29 2.78 1.78 1.00 41.2 3 15
8 2.27 2.89 1.89 1.00 41.2 0 16 2
9 2.23 2.67 1.89 0.78 40.0 3 15
10 1.96 2.56 1.67 0.89 42.3 3 15
mean  2.46+0.23 39.98+0.93
B. maritima
1 3.76 4.61 3.33 1.28 40.1 3 15
2 3.32 3.72 2.72 1.00 41.0 2 16
3 294 3.50 2.22 1.28 40.6 1 17
4 2.88 3.22 2.56 0.66 41.2 2 16
5 2.86 3.44 2.33 1.11 42.2 1 17
6 2.84 3.22 2.44 0.78 40.4 1 17
7 2.70 3.50 211 1.39 39.4 2 16
8 2.66 3.33 1.94 1.39 39.1 2 16
9 2.57 3.78 217 1.61 42.2 1 17
10 2.45 3.00 1.78 1.22 43.1 2 16
mean  2.90x0.27 40.93 £0.92
B. procumbens
1 3.76 4.50 2.83 1.67 329 9 8 1
2 3.67 467 2.56 211 311 11 7
3 3.28 416 2.28 1.88 32.2 11 7
4 321 4.44 2.33 211 289 13 5
5 3.09 3.72 2.22 1.50 33.2 11 7
6 3.08 3.56 2.11 1.45 31.6 11 7
7 3.02 3.83 2.22 1.61 30.4 13 5
8 3.01 3.50 2.28 1.22 29.5 12 6
9 292 333 2.33 1.00 29.5 11 5 2
10 2.66 3.00 211 0.89 31.0 15 3
mean  3.17+0.24 31.03+1.05

* a: longest chromosome
b: shortest chromosome
*  st: chromosome with subterminal constriction
sm: chromosome with submedian constriction
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1~10: No. of individual cell.

Fig. 2. Somatic chromosomes of 10 cells
sampled at random from a single
root tip of B. vulgaris.
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Table 1 & X 0¥ Fig. 2, Fig. 3, Fig. 4 13- DFEE T,
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Fig. 3. Somatic chromosomes of 10 cells

sampled at random from a single
root tip of B. maritima.
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1. Vulgares £

a. B. vulgaris 2n=18)

AEEOMRE & U CHEBESTAT 192 B & #ix
oo FYtafkok SERMTH Y, Lk hoss
RAAF L - 7208, R EREOZIMD THL T
BD, WTHRORBMELIELF L, LOMEND AT
WS BT B 2%, % DI AT IR E T %
ORI L RE L DI E LR ER T B, Tl M
R A & o LYt b i iRl fon, TR E S
LB 2 (Lo R S 0RO MT iR b O e (Fig. 5),

b. B. maritima (2n=18)
FEXLIBBE B vulgaris wIELIL, BG4
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Lo R E R 2 ok Th - 1o (Fig. 6)
c. B. patula ("n =18, 27, 36)
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d.  B. macrocarpa (2n =18)

B.vulgaris LEELL, PAIATHETH - 2 (Fig. 8),

e. B. atriplicifolia (2n=18)

ZOTDAKBO WO & WM G (AT L, - T
KESOMIBAMETH » 12, Lo LM © &
Yook & AL B s RIS SRR C
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2. Corollinae i
a. B. trigina (2n=236, 45)
2n =36 TRAIIIE G SRRk X D 10 D 2,

1~10: No. of individual cell.

Fig. 4. Somatic chromosomes of 10 cells

sampled at random from a single AR b D b E T S, SRR MEAL
root tip of B. procumbens. Uin & e XEp, TR TH LD, HHULITE

a: microphotography X 1500
drawing by the ABBE’s apparatus X 1500
c: chromosomes arranged in sequence by their length

Fig. 5. Somatic chromosomes of B. vulgaris.
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a: wmicrophotography ® 1500
drawing by the ABBE’s apparatus X 1500
chromosomes arranged in sequence by their length

Fig. 6. Somatic chromosomes of B. maritima.

4

?ﬁ\ﬁﬁ&ﬂi“&ixﬁh(&»

a: microphotography X 1500
b: drawing by the ABBE’s apparatus x 1500
¢: chromosomes arranged in sequence by their length

Fig. 7. Somatic chromosomes of B. patula.
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a:
b:

Cc:

b:

Cc:

microphotography x 1500
drawing by the ABBE’s a aparatus X 1500
chromosomes arranged in sequence by their length

Fig. 8. Somatic chromosomes of B. macrocarpa.

microphotography X 1500
drawing by the ABBE’s apparatus X 1500
chromosomes arranged in sequence by their length

Fig. 9. Somatic chromosomes of B. atriplicifolia.

57




58 P L

RAE BT LT

a: microphotography
b: drawing by the ABBE’s apparatus
chromosomes arranged in sequence by their length

Fig. 10.

BUSEURERCH B o 7s SEBEED LIRUITCH 5,
P B ds L OTZR (1962) 4@ X b KRB iR e e iiin 2
SfAK) THo Il O, FHELE LN LA Zh e
BN B I ENTE D » o (Fig. 10), 7ods 2n=45
D\ B B REERE G 20 Liehd, Zhsmk e T
M b B trigina © 2n =54 (6 f&{&) M L O HfE
C—HTHLDTHD,

b. B. lomatogona (2n=236)

B. trigina W0 A BHBETH D KNG RATHE
BHRTH D, WEEEROEL L OBEREh - o,
2%FDRTHEM: $ i (Fig. 1),

3. Patellares &

a. DB. patellaris (2n=36)

A EERDOETH D T & & BRI & RARR
I07h, ORGSR CH B ST BT
STb D, MR ERIRETH D, BH LD

X 1500

x 1500

Somatic chromosomes of B. frigina.

EEZ LR D NIEMI TR RE T 5L E L e o 1o
(Fig. 12},

b.  B. procumbens (2n=18)

K a oSl gk chH o8, LHE2 ?’i@@(rhi‘?

PRI VM QY I (1)iE S R ENE SN AR SR N e
W LS B R (Fig. 13),
c. B. webbiana (2n=18)
'/“7J<bl I BRI OBV LR - folod i Hetafk
FEMEER Lce ULy LRI RiRIch 5 = &,
1737§2><T®(5Uf' PR AGTr o &, ToHOve L OibE
YA R BT % 2 bk Fig. 14 b h b0 TH %,
PUEmEASINC B+ 5 HERRTh 528, Lk
FTRNTCOM A U TR I 2 NE & &1, B RIED
TR OWTTH 5, Vulgares i B. vulgaris &
B. maritima TEHPAOR IO Lo M4, * 1=
Patellares #ji> B. patellaris, B. procumbens ¥s L T°
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a: microphotography % 1500
b: drawing by the ABBE’s apparatus X 16500
¢: chromosomes arranged in sequence by their length

Fig. 11. Somatic chromosomes of B. lomatogona.

PRAR AR RIRAM X DTG
AR ERAKMDADEEN2TE 5

a: microphotography % 1500
b: drawing by the ABBE’s apparatus X 1500
¢: chromosomes arranged in sequence by their length

Fig. 12. Somatic chromosomes of B. patellaris
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a: microphotography X 1500
b: drawing by the ABBE’s apparatus X 1500
¢: chromosomes arranged in sequence by their length

Fig. 13. Somatic chromosomes of B. procumbens.

< AR v a2 8%

a: microphotography X 1500
b: drawing by the ABBE’s apparatus X 1500
¢: chromosomes arranged in sequence by their length

Fig. 14. Somatic chromosomes of B. webbiana.

B. webbiana TrIRERYEIED 2 THE 33010, WTh
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(LR TH - T AMN OB I AR L Sh,
FLBRRETLHEIE T, Lb X OBRROBEHN
R THEZ EnbA T, BROBMIOELMILS &
SFHZETHD,

Corollinae §i? 2, B. trigina & B. lomatogna [8] T
LR R L2 Db » fo, BEITOWT
¥L 27 =18 [SIROTINA 1934, 1936 ZosiMOVIC 1940) X~
27 =236 (V. BERG 1935, WULFF 1937, MARGARA 1953)
D 2HEBEOREAEDNHEZIN T D2, FEHELDOHE
ETRTC2m=36 TH -1z, ¥ -HlDZ & { B. trigina
TUL 2n=54 O 6 fFAML MBI TV 20, FELOY;
BUX 2n=36 #EE L, FHROIC 2n=45 R\ LT
LY EDH, 2n=45 1 2n=36 & 2n=>54 OHFEOW T
Hou, TORBROFERIAHTH S,

WFhice L 2n=36 L5 R o, 4 f5HE
O TROARDE TH 5 = LILEMIhTIns
9o Lo LM IRIEEUA & 2D & - A GBI R
Fets BMEBEIGH O £ 0 STl I LBV, oL
MARGARA (1953) #% B. vulgaris O 4 {5{F (2n=36) %
b, T# & B. lomatogona © Fy %18, T OIS
BREELcL S ABBIRKT 2 G EE TR LIz & v
5HEL, Pl &b lomatogona NNEEEPAEFKT
WS EETRETE L0005 THhbH, Rkl b
1% Corollinae fiitfgika> Patellares Hik » ¢ Vul-
gares HHCLITV % 2 RN X OVETG (1962) $hak
NIk 2 HTHBEY, DI EIEEDL OBEERC K
WTHLBLMATH S,

Patellares i Gk &y 2 & CHiE 2 &
LT R > T, IR 3HT XTGBT
2 T S OY MR E_RHENF T 5 R L B
D, TOALKRMOENERD S B0 Lk, B
patellaris 3. 2n=36 TH > IcH’, 2n=18 L\ 5 LD
HpoLwE LT < (BLEIER 1930, WULFF 1937,
SIROTINA 1936, ERNOULD 1946), AHiCiL. B. patel-
laris s 4 25 TH B Lo LsbT, The B. procum-
bens, B. webbiana © 3 FBECEARGTS o MHEIIED
#psotn, Lo L Vulgares FiPNOMEMAHEL (28 -
T, kR0 3HEEOLTHITNEES TRt vwr 5 T
H5be

Patellares i+ Vulgares FiDMOZZHEIARTTRE THL
v LT LR TH 5 (STWART 1950, GASKILL
1954, OLDMEYER 1954, 1956), 7o75 LYo fk5a [ U
< LT In 2 R s ROMERE O IRBE X I 2 RE R
T3 ECIHEND D, EHCMET S (SAVITZKY 1960),

Zhit KNAPP (1960) 7 Sl Lick & A OB %
7 BEA T S Uleted L5 0 biE, EEHD
BB ORERI LA Z O HfFiLa Mz fob o
LWV TIVWTHAS,

P E#wT-4 512 Beta JBo 3 Hi 10 OB 4 FHT L
TfER, 2l UTEABRIC R EZRIIRD bR
Ao fops, Vulgares fifie Corollinae £ & < LTy
B DIkt LT, Patellares ST R He A IH\ 5
T, FhH LB OB LLOLEHRIND, M
fanoSEOREEOREE L LTHEBIND Z Lk, T
O U CHARAHIY 2n=18 1T L, <7
&L ITebb 2 KO A REAK N FEE L TR
D, Labthilkk T i s iR X Ekic
RohTnb2 &, bRk ICE L TEEARE L
TOIXMHEFE LTk b, HEEERAELS O EAE
EOYRNBNCEETHLE WS L THD,

] =

L. Beta RO AGH Licys, HBEEEIVIE
W r oM, KEIFBEIRBELT, BRRED
FEeRaoERENRE , AEROELEIREMC
HBT 52 LB CIRETH - 7o,

2. fEoC AR - 1 D HEAROEE, EDKE
7o EOWRERIEORIBIZ L EE D XD H 2 Tk o o

3. BHOMG LI AL, Vulgares fiTik B
vulgaris, B. maritima, B. patula, B. macrocarpa, B.
atriplicifolia © 5%, Corollinae &jCi¥ B. trigina,
B. lomatogona O 2%, Patellares Hi-CiL B. patellaris,
B. procumbens, B. webbiana © 3FE, & 310
TH» 1

4. Vulgares fiTiL B. patula %< 4fEiIvTh
3 2n=18, B. patula T¥ 2n=18 DIZHT 2n=36 ¥
IO 2n=27 EEI NI,

5. ZOEOFEARIE L OIEREASREL DR
FANEHAIT oL D, LORMGHRFPEETH D
HOoRRELAE 2MORED LoR ki Hikikss
BDH AT,

6. Corollinae Hi?D B. trigina 3 X O B. lomatogona
L3k 2n=36 TH - tepd, B. trigina T 2n=45 1%
AW,

7. ZOFORKARELT Vulgares fin i L@ L
Z DENCARCTRREL 5 5 X 5 I 8dF E Ligy,

8. Patellares fifi T} B. patellaris 7% 2n=36, B.
procumbens ¥ L% B. webbiana T 2n=18 TH
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9. OO ER MR S A LT
W BT & B e\, BB Eg S
&L, 2THE IFOPALOKR X OYEART TRIED
Lind OREdial & THEL TS,

10. =B OEEIRZMIEENNC AT Vulgares Hi&
Corollinae FiDiiE ¢, Patellares fiiiz b &ixth
BN BRI » T D Z e HTBETHLOTH D, Dk
HERFCWEINLRLE L O ZROHRE 5
T 5o
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Summary

The authors made observations on the karyotypes

of ten species in Genus Beta, expecting to obtain
some informations on the phylogenetic relationships
in these species.

Somatic chromosome numbers in the species used
in the present studies are as follows:

Section Vulgares

B. vulgaris L. 2n=18

B. maritima L. 2n=18

B. patula AIT. 2n=18 (36)

B. macrocarpa GUss. 2n=18

B. atriplicifolia Rouy. 2n=18
Section Corollinae

B. trigina WALD. et KIT. 2n=36

B. lomatogona FISCH. et MEY. 2n=36
Section Patellares

B. patellaris MOQ. 2n=36

B. procumbens CHR. SM. 2n=18

B. webbiana M0OQ. 2n=18

Total length of chromosomes in each cell consid-
erably varied, and it was rather difficult to express
their morphological characteristics in metric terms.

All species in the section Vulgares as this study
used were considered to have a similar basic karyo-
type, in them that i) chromosomes within a single
cell ranged continuously in their lengths and no
demarcation was possible among the long, the
medium and the short, ii) a majority of the chro-
mosomes had submedian centromeres, and iii) among
nine pairs of the basic chromosomes the longest
pair or the second one was the SAT-chromosomes.

The basic karyotype of the section Corollinae
resembled those of species in the section Vulgares,
giving no noticeable morphological difference be-
tween the said two sections.

In the section Patellares on the otherhand, their
karyotypes were markedly distinguished, by the
prevalence of submedian chromosomes and by a pos-
sibility of existing particular chromosomes with
secondary constrictions, from those of the above
two sections.

These results give support to the oppinion pro-
posed by ADACHI and MITSUISHI saying that the
section Vulgares points to close relationship with
the section Corollinae, and that the section Patellares
has a remote phylogenetic relation to either section,
Vulgares and Corollinae.



