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Studies on viviparous onions, with special reference
to the origin of top onion, Allium cepa var.
viviparum (Metzg.) Alef.

Shoichi Iwasa

all
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WL LTI B EELAFE, FabbL, *
¥, 2wx¥ORICiE, TEEOH LiclE: BUHOBE
(bulbils) %, HEVREFOHEEL, IdKKIN
OEFEMEE L TEBA2 D30T, FLEEELETS
L RBROEELELTEAMEO TS, Th
S8 77 xF, top onion I FLIFHIN T B P
SEFFHTHS. PSOMAFHIL, FLUTHRE
SR X D s, BAR G, dEE), hECh
F LW, bk CLEgHTE), Ko s & 0L KR O
TELRONBY, ThoIBREREL LTORET
B O UAKEERAE LTTH S (HE,1935;
BEIR - EgJIl, 1937; Jones and Mann, 1963). Z DR
THELVES, XEAE L TOENIHDOEVGDH
2T, XHMWERGH L, FIFREHTHEINT
ET3. LhL, 2hoicgdLTRRERELZLES
Zohd, P ELSPPREE LT ES
W&

Zh 5 < SR FEHIC OV T OMRZERIE,
/NEF (1935), Ky (1952), Kurita (1952), Fuku-
shima et al. (1964), Bozzini (1964) ic L>TfT7s
b, FTEFE (1953, 1966, 1969) TP oMERF
HOWEL LUCEEBHBREL Y/ 7 2 F0PSoHD
BEAHEHES ST L.

ZNETOMEERAETIE, oM A F Eic
B, A ¥BLOE=2FOZNThOERE (Y77 %
¥, ¥ 722xE) WHAT, PSOMOHEE#
EINIZREOEET LA LE (Fig. 1.
CORMETEAR (1955) ik, A 2 h¥ T T 2F
(Allium aobanum Araki) L &ZXNhizbDTH5.

FAMNKEZBERELEHREEE

Fig. 1.

Allium cepa var. viviparum, showing
the bulbils on the stalks,

YA RAYT T FFR, 2OERBESHERIICESH
THERREY SR Sl h, COFMLEEEOR
Hbid, MUTEERNT B E88I0Tcob, B
BOROBES R INTHIRY. 2hil, ABETIR
PEOEXEH, Bick[ 2H¥ ST RFIKDNT,
MIZENBR AT OIERE, ZhoKETSOT,
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Table 1. Forms of viviparous onions studied.

Species Strain Source
Allium fistulosum L.
var, viviparum Makino Matsumae bR
Tsuruoka-1 1L % 5L 4 o 7
Oguni »  INET
Shinjo v BT
Sakata »  EETH
Yamagata Univ.-1 K % B
A. cepa L.
var. bulbellifera Bailey Fukuoka SR B B
A. cepa L. var. viviparum
(Metzger) Alefeld Hokkaido Jh S ALIETE
(A. aobanum Araki) Tsuruoka-2 1L B R T
Yamagata Univ,-2 kB2
” -3 ”
Saga Univ, HEBERERFEE

PO FFORIEEKDOEE, BIUDEHFNR g B o Eetad
AT, TR L. PRt KO

AR DT, WHARLEERTEEXR S PR Lo 28 12 B & £ © AFHER
OMigEER &, TFEBOMEMER . LT Table 1 DBV TH 5.
EHOBERT S, ek OrER, F&UTHEL HEE

Figs. 2-3. Somatic chromosomes at metaphase in root-tip cells. X1700. 2, Allium
fistulosum var, viviparum. 3, Allium cepa var, bulbellifera.
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v, Z0iE%E 0.002mol 84 Fv+ /Y VKA
W CHiLE%, La Cour 2Bd THEFEL, 1%EERA
VA VHTOE LiE UEARTTE O/, LR
OEERIt, Newcomer FTHEENE LKL DL
T, WA —3IVick 309D OFERTHTE Dk
(Newcomer, 1953). X¥5ic, HBEMAIIEOCOEER
i3, La Cour 2Bd CHEE L/BWi%E 7 4 A V7 v G
ik, T4 —Vick BTERMIETTE Dk
(Semmens and Bhaduri, 1941),

g o' M R

1. PCoERFHOKE

HER U7z 12 REO© < S F FFiCOWT, KMl
fagua iz BET LR, 20 o 3R ak ko
D R STEHIKK BT B C LT & (Table
.

M) YISRFE RRIFLL2EAKRTD
2 FAE, BERE -1, JNE, FE, EE, IWEX -1 0%
ZEENcnICET 5 (Fig. 2). chd 6 RFFEDOHT
P, WA 2 RikiE, —HONHEERGEEED S b—
ABAFEEERNTO S, UL, APHEEIC DT
IIOEET 4 R LKA TE L. Zen (1961) 3

IR DI F Fie DO TR k% 3872 L 72 %
R, 102@E&pI18MEE (17.6 %) T, LEEFEED
RIVESIINER G EER (SS) ZRHB LTV 3.
Zhif, COXIBREERREIRN TR ED
bbb, CECRBEEAFETEYS T XFTHE,
HRERR R RO RS 2 AREMII D TEH L E WA
£5.

Y77 2 FORBIRORNTRINS.
K@n)=14V42]" GEERH
KCE@n)=14V+I+IT (FFEEARRE ~TF aBf)

Q) ¥I547xFE HBIZ<A2FELLE

BTH3): ERRENChiKET S (Fig. 3). v
5 22 3 XOBRRORTREINS.
K(2n)=14V+2]t
@) A 2hYISxFE (BREESIRELR
) i, B -2, LBk -2 BXU3, EEK
DOREFENCNICET S (Fig. . &4 2h¥ T %
FO LS RFEOBIIL{AKETHD, Fig. 5 i
RLIE S ICROEANEZ SN 5.
K(2n)=14V+],+J}
o ], i3 Fig. 5 @ f- gk, JT 3 n- 4
RicY 3. FAHEEORE X213 n- ek EhiC

Figs, 4-5.

Somatic chromosomes of Allium cepa var. viviparum. X}1700.
4, metaphase in root-tip cell, 5, karyotype.
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YT B, i dograkERiz Kurita (1952) &
& O Bozzini (1964) DML D 20 IFHAMEER
EHB LR, 2L Ao THOk.

RIS E e DO TR e R T IE Dl & T A,
BrlEoCULrEREh I 2. O ER
Bozzini (1964) DfERE—FHL, CZAKIZ n- G
BIRTH B EBEMDLNT.

A2 H¥Y T TR FORET, —RU CHEREELH
SICRL TS, TTREHBIhTH3X5K, £
ORI - BLU 0- REaEROBELD, XFEZ
TR FERDIGEBEHORBCHRT 56D LT
sh T3 (Kurita, 1952 ; Fukushima ef al., 1964
; Bozzini, 1964). Zhi#, #¥, Y7 I7%F, 2%
21 ¥, Y77 22 xFOENFhONFELEEED
S/ Bk, ¥0Ke4 2H¥ S5 xXD n- gufa
e - ek (BESBOHETMNSBA, n-, -
Lk ad3) ok Ebiks L UREkOL
Bl (/D) #2zhZh % L/ (Tables 2 and 3).

Table 3 D#ERIZ, AFXBIUYIS I 2 XD
fakoEk,/ ElizfAh b 13 1F 0.19~0.20 TH
D, A2xFE¥I I aexFOorhiRAh b 2T
0.28~0.29 THBZEARLTVE. —FH L &N
Y772 F¥On- BLU - LE3zhThoEk,/
EFiliz, n- LaAd 1 FOoNBRABAROZENL,
f- ikl 2= A FONHMBEEAOZTHEZIZE
BTholk. TceElk @/ i34 0.65 THofk.

Kurita (1959) (3B EC L >TER INY I F 2 F
X223x2¥0D Fy #EKHOONTERAEF AL, &4
RABEE BRI DO TREZDOEOEXZ HE L TV
3. cOEE, A¥FEEviFOThTh—HOLAE
FELEPICEEh T 20T, REOEORRE
LT ETH 5. =oREME T, S/ Bl
W2 ¥ 77 x FERO MGG ks 0.28 (Kurita,
1952, wihid, ¥/ 73 FrDOWVTO.20 DfE%EZ
T3, 27 3 FhkOMNFEARGmAH0.29 THY,
Wik o4ERIE 0.67 Th5. ZhoDER,

Table 2. Comparison of short and long arms of satellite chromosomes in Allium
) fistulosum, A. cepa and their viviparous varieties,

Species and variety Strain

Ratio of short to long arms

No. of chro-

min, mean max, mosomes used

A. fistulosum Market 0.19 0.20 0.20 10
var. viviparum Sakata 0.19 0.20 0.20 6
Matsumae 0.18 0.19 0.21 6

Shinjo 0.17 0.19 0.21 4

Tsuruoka-1 0.18 0.19 0.21 10

A. cepa Market 0.27 0.28 0.29 10
var. bulbellifera Fukuoka 0.28 0.29 0.30 6

Table 3, Comparison of short and long arms of f- and n-chromosomes in Allium
cepa var, viviparum (see Fig. 5),
Strain Kind of Ratio of short to long arms Ratio of the total length
rar chromosome min, mean max, of n- to f-chromosome

Saga n-chrom, 0.19 0.20 0.21 0. 64

f-chrom, 0.27 0.28 0.30
Tsuruoka-2 n-chrom, 0.17 0.18 0.20 0.70

f-chrom, 0.30 0.30 0.30
Hokkaido n-chrom, 0.19 0.19 0.22 0.62

f-chrom, 0.28 0.29 0.29

The ratios of arm lengths and the total length were obtained with eight chromosomes

of each strain,
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A2 NY T T FFCDONTESNIEEDRE LRI
L, AR ROBEDSICONTLNE, €4
BAYTFAXRAFE LA FFORBTH L LML
THIBE TIRITL.

FFBLUZ w2 FOLRmERERE, HHEAGAE
R, Bid B RREIB BRI E b DG Ek
K013, TOREZIDOEMNGELENT, HEDKE]
B TH 2 (Figs. 2 and 3). LhL, xFL 4=
3 ¥DZENTh—HOD Pekiisdsi 18 Koy
BEEBRE Y1 2 A¥ S FEAF OENEE WK T3
L&, MEDEUKZEETICREZHEELZRETC
LR TR,

2. P oERFEOESBRBOREKS S

M YI3xF: B—aRPYTR, Tho%Rk
KBV T, AFLARREHEDOFT X< 52EbHT 8
fE D 2 B AR L, i 1 il HBL L7 (Table
. {HERE~T e RECBOTIR, FhEkgmk
COWCIEMTRIN 2 RSB ICH#II . 20
BONRIEFCRA L TRAIERDEEL, I D
IEOHEE L .

Q) ¥I547x¥: F—FBOMETIR, <
AFEFARMEEROF 7 X< 2Eb T 8ED 2 et
BEERL, DBROSBLEET, ¥/ 5 xR,
T DI HFEE L.

@ A 2hVvIox¥: F—2Hbiiciz Ta-
ble 4 RLc& Dk, B—Dy+(0—10); DYefafk

Table 4, Chromosome pairings at meiotic metaphase-I in pollen mother-
cells of viviparous onions,

Configuration Frequency Percentage

A) A. fistulosum var, viviparum (Tsuruoka-1)

8y 42 93.3

7u + 2; 3 6.7

Total 45 100

B) A. fistulosum var, viviparum (Sakata) ; deficiency heterozygote for

satellite

8 39 95.2
Tu+ 2 1 2.4
6+ 4 1 2.4
Total 41 100
C) A. cepa var, viviparum (Fukuoka)

8y 52 100
D) A cepa var. viviparum (Hokkaido)

811 10 15.9
7n+ 2 19 30.2
6 + 4 18 29.6
51+ 6; 8 12.7
44 + 8 5 7.9
3 +10 3 4.8
Total 63 100

EBSEEIh, ZOVHNEHEER 6.19,1378Y (43.5 Y CRAEH, ThoEERekdiciIl

&tz (Figs. 6, 7 and 8). iz, 2{HYtadkd
F*7 X2 @FERMTH Oz, n- ki3, BRcE
gahi-16fiahllEie (68.7 %) <T2{EmEHERL,
ZORFEFFEC - paakchol. F—REHT
LBk WBUERE » 8 {, 168 #marh 73 MR

o Rkl stei shie (Fig. 9. 35k
kg Hs 168 fulach 57 {Hi (33.9 %), 14D
ERABEICHELLCEBER SN, ZOFERAD
—D2& LT, BRI ET 2ROV BMINBRELD
N5, ZOMICREBVERBEH N TWE36DETFH
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Figs, 6-8. Chromosome configurations at metaphase-I in PMCs in Allium cepa var.

viviparum. X1300. 6, 8y. 7, 7;+2;.

8, 3,410

Figs. 9-10. Abnormality in later meiotic stages in PMCs in Allium cepa var. viviparum.
X1400. 9, abnormal anaphase-I, showing an usual appearance of chromosome

bridges and lagging chromosomes,

3. TSIV TRABOMRICE B, D
BOFZ DRI BT HEHLEAARPLRERFEO RS
MEHECEZ SN, 40T CREE/NMNIT
JEpk L i, EROMT/IMEEa T/ ME T ORI D
ETggahk (Fig. 10).

PED LS BAREEIEBABTORE .2 & b U
X, KEFOARIER & 1807,

% £

10, pollen tetrads provided with micronuclei,

1. L oERFEOMIERFNRE

) YIS2F: MRENCAFLLAK TS
3 &%, it Kurita (1952), Fukushima ez
al. (A964) it LS MTEN TN 5. T, ¥ 5
FEOD S HHL, FEEBCH L CBBETFERE L
THBT 528 PCOHORE, Ko
T, HOBETFHHVIIHEREOES b FRIhTH
% (2E 1958, 1959; Frili - BK, 1963). ZEHIJL

 EAFOFREEMD TS, »I2D OHETREDD
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Table 5. Chromosome pairings at meiotic metaphase-I in PMCs of F, hybrids between
Allium cepa and A. fistulosum.
. Chromosome Average number of
Author Cross combination configuration bivalents per PMC
Levan (1936) A. cepaX fistulosum (8-2)y + (0-12); 5.98
Maeda (1937) A. fistulosumX cepa (8-6Dy + (0~ 4); 7.68

Emsweller and

Jones (1945) A. cepax fistulosum (8-2)y + (0-12); 7.86-4.28

Kurita (1959) A, bouddhae var. viviparumx (8-4)y + (0~ 8); 6.23
cepa

Present author A. cepa var. viviparum (8-3)q + (0-10); 6.19

COLMPEREARM UM, chdi3EE (1969) ov
75 FEXFED Fy BHBCBEDIE2DOPCS
OS> EOEPCHE (C, D) KN ds. P
5% F, ikld Fs BT, s 9IS, P

CHE, ERTASELTLE (Fi, 199. £h
i, P oKBESTIREFSEEX X RERCD
FHIN TS AHEELURELLNS.

2) YISETRE: HIRENIC 2w 3% L4&<
FETHD, ELTEFE2EL, BROBRET
OTHEL. BECLOERENY S T RFX L
< x¥0 F, ¥R, EHOBETHALERMDIE
FEBEDOL, #F& 2w xFORBUMREL HRBE
R LT EROHLT, Y77 4<2F¥00S5 M
bAFICBY B &R EFEICH L THEDTEE

EBHDEEDbNA.

@) BALANYSSRF  BMEANKE & 8
DECBT BREERTHE, COREPBIXEF< X
FoRBETH R EROREL TS, TET
SNz A F & 2= 3 F ORI EE—2
I B 2 REAEOREE S DELYD, KHE
OB & Higdhid Tableb ombhTcHs. Ems-
weller and Jones (1945)D#E4, # < & 5 fF Creole
2 & Crystal Wax LEFBICHAWCAXED FL i
BT, EREHEESN 4.28; BLU 5.87 TH Y,
Y 16 Wado Fy @R 7.27: 5 7.86; O
B, ke UT2HERHEENEP O, COX
S UHEGDOERIT, 2= FBYSHEEHFL
W EERBEDODLTOBEDEZELTINTHSD. ¥
T3 RFHX o<1 Fy ek (Kurita, 1959) D¥;
B, BHDEA ZHYS T 7 FOMEICGENT &M
Hahs.

FTTIRNF L DI, 24 2HYT T HFOYmE
R E 27 2 FDENEFh—HOGEARDAE
RO TEYL QB 12125, ¥4 2 AXY T 71FD

WA S Ofc n- fEKERETS - Refafkicid
MBS ER 0. ¢ A8 amphiplasty
(Navashin, 1934) K k250, HBERELKE
SODIBHS P TR,
FRAFERAFELEZHLPT. BRIRETCHE
HUCTHIET28E, LEBORMMSES M, 223 F
LU XFDHFICEL ALY, ZORFIMTHLETE
EDREICL DI QIR E[&H B(Jones and Mann,
1963). zhif, AF¥L&x<x¥0 F, #EBLU%
OHRRICONTE DML EN TEz  (Levan,
1936, 1941 ; Maeda, 1937 ; Emsweller and Jones,
1935, 1945; Jones and Cochran, 1942; Kurita,
1959; etc.). —HAFBLY 2<FxFOBS Ll
BT, A fistulosumX A. ascalonicum
(Cochran, 1953), A. cepax A. ascalonicum (At-
kin, 1953), A. galanthumx A. cepa (Krivenko,
1941<F ]I}, 1957), A. cepaxX A. altaicum (Kurive-
nko, 1941<-5&Jll, 1957) MK LT 5. chdD
BHCAW SN Allium D55, A. ascalonicum
RBEFENC 22 FLEBTHD, ERELVRVOBEF
XT3 (Atkin, 1953). A, altaicum |35
WHICTATYT 2EHHEET, A. fistulosum ¢ synonym
(Bailey and Bailey, 1949), HAWZEREEd X
N, AFICGEVSDEBDbNRE. A galanthum
IC W T4, Bailey and Bailey (1949) 1 ki3,
A. galanthum lFHINTHB350DREMICIE, 4.
fistulosum BT 25 OMEETNEEdDY, A
altaicum FEEAFETLHEBOS D EHEINS.
TN DHRPLRT, 2F&L 72 FIENENOD
kg form 25— D20KHEHR L, 20 b
OMTHMT 21303, 2hend Adllium EOME
&, NBMICHHERRETS, BEAETHLIWL.
—F, A 2 AYT T XX OIREN, LENHERE
i3, PLCOEEBTE, AFELXFOTMENS S
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WL H1F

VRTEOREI DV TR TH D Gl 19495
FHiE, 1966), T, 27X FEFXFDIZNEYT T
FFE 22 RxFDF BEICEL LT3 (Jones and
Mann, 1963 ; HE, 1966).

&5ift, gas-chromatography (€ k2 Allium Bl
B0 b SEREF(ILGOFH T Iabh, ThHER
&% 5 methyl, n-propyl & k¢ allyl O
HEIE DR, ZhOBEHOTRICRIL DT Lo
S & teof (Saghir er al., 1966). ORI,
td Zh¥ ST AFXOERBHICS, —D>OFHIEF
B0 EEZ 260 EBHNS. Saghir er al. (1964)
12, B Allium BEEIT OO TOOATIE >N
3. WEOHEDS B A. fistulosum L A. cepa
DWCDER P/ 7 LERLIELOH Fig. 11 T

100 A. fistulosum
[~ Japanese bunching onion
751
75
501
25 17 9
0 i 1
A. cepa
1001  Aust Brown5" onion
w 92
UE-' 75
. 501
=R
@ — 5
w 0
S A. cepa
= 1001 Crystal Grano’ onion
wl 96
o 75
; 50
251 1 3
0
A. cepa
100,- top-set onion
751 77
501
25 17
Methyl n-Propyl Allyl
Fig. 11. Proportions, based on peak area from

a Carbowax 20 M column, of methyl, n-
propyl, and allyl radicals in the vapors
from chopped allium tissues. The total of
the 3 radicals for each allium epuals 100.
(after Saghir et al., 1964)

bB. 2T A cepa @ ‘home garden form’ L
LTEDBF LTS ‘top-set onion’ (IFEZHDL
DA ZAYTTAFIKE B, ZOBRIMNE, DK
HILFERfEZE T B B California X% Mann #igD
MEE T DNTED, HEKRIZZDFSE ‘Onions
and their allies’ @h @, top onion, Allium cepa
L. (proliferum group) & L CiBS-EBEHD, &
WIS A A YT T AFTHBCEILLS. 1952
Fig. 11 \I&RLAZE R } 75 22 FERO—BEE LT
W, OBERAML TS, LhL, €440
Y77 x¥FOWBEEERICANT Fig. 11 272
&, ‘top-set onion’ (F AT AF LD L LAFRFIC
ENHEE R ST LAERLTHB T E b b.
Z OBERIT, X5ic, Saghir er al. (1965) psf7is>
723 (A. fistulosum, No, 638), z2=x¥ (A
cepa, ‘Austrailian Brown’) i3k 70 ‘Beltville
Bunching’ (A4. cepaX A. fistulosum) <2 TDfFE
BRFAET, oD R 77 A0fN LR
BIHPL T3 EITLDEMT LN S.

DEWK, vA2hYTFIRZFXOPCOHERIEDLS
KLThHEDLXNDTHA S . TTIRBRLD
W, Y7 732FOPSoHIEAF, 22 FOIEER
xS U CHEOBETEAEED, Fhv T 4<rF
OO RETRO R LEEEINS. EHI L4
ZAYT T AF ¥ O 8H LUTEF L e
Jo. & DA UBERRIELRERHONE%
Tt (COBERITZOBEFRICLDRDONIZOTH
FIEPTEDEENTNEWD). FTRbBL, A 54F
777 FOPLHMIL, COBEEFFOEFRICHL
TEHEMTH DM, 20K, €A E2HYT 5 2XRY S
I A2 F LEEEP < S U Ttk = DB TR
200 LBbhb. YSIEFXEFD F, T
i, PCOEOBIR, BIITBEELTEE O HERg B
AAMTE LWVEARL, %7 OBIRREHIC
Lo shie (B, 1989 cihd, o<oED
BECOWTREBNEETFOESHEEIL N 5.
Iz, BETOFHEHEAGES Y7 7 2F TR, 256
HPOMARIC OV TERIC AT ohdbDEEZLN
T3 (FE, 1953). A4 2h¥ 7 75FICNT
i3, RICERGEE TN D, FEOE LD
A4 2h¥ T 71x¥ 5 FHE BIUOXEMiczhE
R sz, Kb REETHE, 2hdifih
HEHTUTHY, B—ORBERDLITHS. 211
i, < oHIC O N OERERTEOPORHM
BEET S5O0 LIEbRIS.
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Fig. 12.

Yagura-negi (after Iinuma, 1910).

Bozzini (1964) (3, &4 2 Hv¥J 7 XX DLERK
BRE 22 ¥OZhE B LIER, Z0KENS
€A ZAY T FAEDRILFAF E 2 <A FOEED
F, @I, (20oBRo) BB EOEMES
b0, $RBEhHEEMOBETIIRO L L3
FLTWE. UL, 424V 5 2FOKIIC
i3, $TRBN LI, WEMCAFEZ2XFD
PR ORTET B EEBFET SICEL Yk b
OFENERBZRBEITD. SLKEOHRET, &F
OYLEEER O ERE, P OBOEETE, F
MEORM:, 58I DN TOERMNIT I TR
AiCRERDC 5.

PIEOHEFEELEBRE THIZ, ®AZUYT T ¥
2, RCOMICELTHEREMENET LD SE
EFERAEThENS D AT & 4w 2 X OEHEE
ELTHRIEL LIS DET DB RGEHUEADNS.

2. P oERFHEOEAPRE

AFBLUZ R EIF, HWEE L TOERD
<, Rz OFEBRIRBIN TR, Z
NoBEVHEEORTEhZh P COHDE
BEERBLTCNBC L, B EgicEy
5 LB, EATHIZRE (homologous series
in variation) DFHSE L CEBEZE .

D ¥I/5xF: HE, dEILicZzOER
RAEROE L ETHD S 2. /NEFREIL (1847)
ik,

BENT FVFFXF YT TF¥ =
VFVFE HVHTATFFRNER=5
v/ =BV eELv5vEN F
Fa YRR Y ER /I EH=ENES /&
VEYXHIE - egEE V=SB tE
=eFVHEE/ R=RT Y TERI LR
=AYV EVRIBE e BEH IS I EY
S A~y — TR EmELE el

LBV, HEEE (1910) OF (Fig. 12) &
JURBOER Y/ 7 2FTHS. HE(1898)
B¥7 7 x¥0%E%

Allium  fistulosum LINN. B. viviparum
Makino nov. var. &L,

T [PCORENFETEFY I
FEAR) BTNz VI EH AT F AUV
VEBIRZVIEANVNT L T ]

EELTV 5.

Prokhanov (1930) (39 _TOD oM &
FHIz A. fistulosum T4 5 &L, Millan
(1952) 13 A. cepa var. viviparum |3 A. fistulosum
var. viviparum O synonym Th2 &L T35, T
no OEHE, * ¥, 2 v 2 FEOEEIEENXE] D
gz o Lic kA (Jones and Mann, 1963) $ DT
5B, EALPSOEFITEHOLRNPL H T
¢, Tt OHIFEEENRENE Shish Dk
CERLBDEBRDNE. XK, k4 &Y T
>4, &I Lo ‘green bunch onion’ & |
TERA¥ONEIYD, e LTEL2=2FLDb X
FICEHDHDELTEDFDONZZ LEHBREZION
3 %. #lziE, Becker-Dillingen (1950) %3 Allium
DIEET, Abb. 472 Winterzwiebel,
Allium fistulosum var. proliferum mit Bulbillen
ELTWAEBEERHA O €12 YT 74F¥ ThH
3. EHEOHRATR, Y77 xX¥2MoPCoMRY
HEPMICRBI L ORUZNS 30 3 55 75 58l
%, BKXOEEES 3V EERETICRHTC L

fistulosum
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St

w2XB K15

TEIZ.

@) YIFEAIRFLEM2AVIIRF: T h
DHEOEYE, WkOBEEEICHT, top onion
ZOMDOLZDOTICER &N BT LB, HARDEFE
E;iCk 1 % top onion DFHIL, BCKREZEEDEIA
ThHY, BobA sy (FME, 1921; gER, 1953,
1956 ; zofh). FEFHRINKEZEEHO top onion
BOLREAEL T, ROLHIKRINT B EMTE
7.

a. YISZYRFLERARESN 2 @ — Bailey
(1919) @ top onion Fig. 2588 (3FEpsHfRZARIIC
AELSOLEMKTHD, ZOREFL—K T 5.
Allium cepa var. bulbellifera Bailey; top onion,
tree onion, Egyptian onion % ZC 7Tt 3. Robb-
ins (1917) @ Fig. 95 |3 Bailey (1919) o Fig. 25
88 LRURAEY, RHENSVEET DS LB
%. Weathers (1901) oif# i3 Egyptian, tree
or bulb-bearing onion } the perenial tree or top
onion Z4307F, BIFIIHI TERIC offset 24442 31
FiZZ 5 TR ETRBL T B, HiEIZZ DL
POV T A< AX LWETE B, BEREIEHEICE

IR TWE LB 520 THE TR V. Lo,
perenial onion tHBZZFZDLEMHOLHERL T, KK
FEAERD A ZAVT ITRF TR EOMERD
#1%. French (1918) |3 perenial onion,tree onion
& A\ T Canada onion, Wicid Egyptian tree
onion F 31 3 top onion rFRXh B DI Allium
proliferum TH 3 ERNTNEH, ZhdOHHEIT
YT T2 xF & A Z NV T HAF OWF bl
v, WEFEFELTCOBCERBESLTHE. Xb
¢, Canadian onion |3 A. cepa @ proliferus
race (Sturtevant, 1919) |CER XT3, Allium
canadense L. O 5 DR (Ownbey and
Aase, 1955) KtEbhz. FEHOHEL/HEHT
{Z, Robinson (1920) ¢ ‘The vegetable garden’(%
ZHSMEICE LU CHESKAE Z fc—DXERT
»%. Bib, 470 Ho tree onion, Egyptian onion,
bulb-bearing onion PN ELFHITV¥ IS T X=X T
b3 (Fig. 13) .chERAFEMHDON% Lange (1895)
12 143 Miz Rocambollzwiebel & L TEF T3
», CHITEATH 5.

b. A ZAYISxFLAESINI-LO—Bailey

Fig. 13.

Tree, Egyptian, or bulb-bearing, onion (after Robinson, 1920).
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Fig. 14. Catawissa onion (after Robinson, 1920).

(1957) @ Allium cepa L. var. viviparum Metz,
(var. bulbellifera Bailey), top onion [z D\ TD
HHEHOPICEA Z I YT T XFDENTHD, £
WHf 7z Bailey (1919) OB LU EIE—FHL
731>, Jones and Mann (1963) DI £ A £ ¥
73 x¥ 7T, top onion, Allium cepa L. (Pro-
liferum group) & LCHUFHERES—HKTS. &
tz, 2 bicx LT top onion, tree onion, Egyp-
tian onion, Catawissa onion QOFEFZAHIF T
%. Robinson (1920) @ 471 H o Catawissa onion
OB LIRS LICE A Z I YT T AFTH B
(Fig. 14). ZOHhDR DR,

‘“‘Some years since a variety was intro-
duced from America under the name of the
Catawissa onion, which appears to us to be
only a slight modification of tree onion,

3, ¥4 20Y 7 7 2 ¥ORRAEERTE6DELT
rZxh 5. ‘The vegetable garden’ D#fRi31885
FICHRENTOBE, w4 Z2HY T T 55051880
ERRICER L VBASTILLOT, BNTEEHLY

e chH b L2 RLT 5. i Catawissa 3k
>k Pennsylvania oO—#14 & 3. Pennsylvania
HWEHTIE, #1690 En 5 1740 F£ighF, Rein g
H 5 AME L7z ‘Pennsylvania Dutch’ pspases yi:
U7c. ¥kpid Philadelphia ) OB EE#M#HE LTH
b, F¥RVEFEL, T, EwxFHE A7V F
FAT Y, =V VVIRENEREIN T (Hedrick,
1950). zhig, [ THRO X FHORIEHTIS
bh Tl Esbrd, 2=2FROBOAEED
RiTEW L 0dbkic s 725 &)z (Robbins, 1917;
Jones and Mann, 1963) 23, MERIELTCY S 5 4
TAFEBAINILDEHBREBEATINTEHSS.

Lo DEFHEETREL LT, 1700 £ 5 1800
FERICHT TkOIFPHE T, 2hEh o <o ME
EZFEd2E2xFEAFORYETL DT, w44 H
Y77 FFVBRIL LD TSV EDHEENIT XN
5%, S5, RLOBICDNTHRES B VIE~T T
DOAFHBRHICEET LT3R5, Thd 28
2, BES3VEPEMSICRICBASNIZLOTH
S —HUCHEETEIRNTH S .

HATREE XN TS 2 H¥ I 5 2FT, 20
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WwHE H1E

BERBOHL NSO, zhiihdd~dd
BHEICE STV (1 RBORE L VEEEA SO
LDTHB). zhif, EXIDIEECRMTBA
NS DEEZLNG. 42 A¥ T 7 32 FRILM
HIZ TR RS N b, iz, Bt ci3 o
NIOY T I 22 AFEBAMA DTN &S I2EE
. ChBidd e top onion LIEFREXNTUL 5.

I I Bailey (1919, 1957) ¢ top onion
DIEHOERD L bHEINZ LI, §HTRE,
ERPRIC L 313D, ¥Y7I 2w rEBRLNELE
DCNDE. LRV T 7ETRxELLALAYT T %
FLOERS, BREFLOXBTChrREBEN S
CEisElR, 4 2 AV IXEFOBISF LT L
ZRTELBIT, 2P R FROFIENLEK
A Lo2dH 2T, iCY /7 &<k FhikaHl
KRDNDDOHBZLEEPFEO>THE6D LR DN
3. ZRUTOWTII, B, BELOELP, 20
BExORRANEZLN DY, BEENERO—> L L
T, MBEDOEE LoMERDTONLD. YI/T4<
FFREIVAALINIUEIHE—DOEBERE
RIZTHY, BFEBERRALERING) Th
D, XOIKKBEKELTS. T, BEFEEAAT
LTERIRPEED % < 2+ L FARICHTHRMERL, 2
ERICTEZE I UL D0 50T, EESNTRY
RO &2 =2 EXBIDOREN. ChIRHLT, €4
Ah¥ T AxFE, EXFELTOMABEES O, &
BEIBRADEEETHD, B LGTTOWH T
BEh B L, FERIEETHETCRININS.
THbb, €42 AY7 73FIYI 7 5= FiCk
NCHEFEERBICIBRTH B EWVA LD,

P oMZ = x FORICE PP 2EE, A
cepa var. proliferum Targioni-Tozzetti, 4. cepa
var. viviparum (Metzger) Alefeld 343 h T3
M, chbE—ficd 33 (Helm, 1956)&, XE|T
235 (Regel, 1875) 7% % (Jones and Mann, 196
3). Helm (1956) it &£ % A. cepa var.
(Metzg.) Alef. GHOPICEAZ YT 75¥TH
5. —H, AZNYT FTRAEFREFLEZRXFOH
BERETIHNENTHY, FlerFicmAk%s
bolf, AFOERMELTEDES & —HCERE
TEIW. Tk (1995) ide4 4 H¥ 7 7 FFiLo0
T Allium aobanum Araki OZZA5 Z - 53,
Bozzini (1964) 3kt SfE (cultivar) 2 LTEY
#’HCEEERLTNE. 2ORILE LT, HEEE
DORGEVBERONE G A 3%&HE LTHaTIINE

viviparum

EEIFTCNE. Hmokdic, L5644 (vivipa-
rity) 20 b Ol Allium Bic BV 3 EESmEER &
LTRPEO—BEEDTHB. LrLEss, &
A H YT 7 2 FOEREN, BRNESEL, <5
HogEchrbsd, —D@ cultigen & L T,
Allium Bic B3 3ELELTOED TWITHHMEDL
5. Ko k> TEITE AR,
XA 2 HYT I FFRECHREEOEL HET S
HDEEZONS. DEDHAX DT HIEE TR
(1955) OFEL LTD L DKL DFH D Bozzini (1964)
F0, FORYENRSAH. Fhil, PSOEFFH
2kE, XSkt Allium BREBODEE
bBbETERTNL, A2 4¥ /5255 EREE
LT& kD T LI AEHEZSY. ZoMonEE
OBERFRIE, HRICEBERLEES TV S 77 F
(Iwasa, 1964 ; Fukushima er al., 1964), Allium

fistulosum var, caespitosum Makino (A. wakegi
Araki) OHFCETZE0BRVCOBBEE I LicH
PLTwa.
PSR FHT, EOTBCLI>TEE T L
i, ROWML EVJ/H OBZHEBDLISB.
+ /"5 % : Yagura-negi
Allium fistulosum L. var. viviparum Makino
RIREGES ) WATEARKE BEf AAFE=1—
(1910)
KBRS ; HiREEAR 5 351X (1956)
¥ /'3 #< 3% : Egyptian onion, tree onion,
or bulb-bearing onion
Allium cepa L. var, bulbellifera Bailey
L. H. Bailey; Standard cyclopedia of hor-
ticulture (3rd ed.) Fig. 2588 (1919)
W. Robinson ; The vegetable garden (3rd
ed.), p. 470 (1920)
4 ZH¥S 7 xF: Catawissa onion, or top
onion
Allium cepa L. var, viviparum (Metzg.) Alef,
(Allium aobanum Araki)
W. Robinson ; The vegetable garden (3rd
ed.), p. 471 (1920)
A. Bozzini; Caryologia, 17(2) p. 459 (1964)
J. Becker-Dillingen ; Handbuch des Gesamt-
en Gemiisebau (5te Auf.), Abb. 427
(1950)
H. A. Jones and L. K. Mann ; Onions and
their allies, plate 5 (a) (1963)
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P oHAFET, HROKLIRRHIRT, &L
TREXEAREE L TREINTE . TORBER
BRERD, B LVAMSN, BeRLHTHRIRL T
3. LdL, REGELLL, FHEGEA LS
DN EZFTE .

ZERAFERTERE IO TV AR SO FHE
WEL, & 12 B OV TIREEERLED S
BEEnZ 3 ki, 2hoBRIESNT, <5
Hr FEOME L, TORIBRICOVTDELRET
Lot BoHROBERIROEY TH 5.

1. DX YEIR, Y/ F34F,¥7 72251 %,
A RAYT T REDIBICRBITE 3.
2. ZhoOBRMBRDOLH>KRDbENS.

yf_‘¥{Eﬁ%% K(2n)=14V--2]J7
7 st s 7 0 R

K(@n)=14+]J+J*
Y7 78<xF K(2n)=14V-}-2]¢
A ZAYTT2F KE@n)=UV+],+]]
3. ERRMRRBE S, Y IAY, ¥ T4
FETRANGIRALEETH Ok, €A Eh¥ S
TA¥FTCRELNEEIRBEE IR, T4db
b, HF—oBhiicid B—3)y+(0—10); DFulk
AEDOERNRRLN, 2h D OFERARIT 6.19+
8.81; THor. ZhLIBOFRPITEBNTE, Bl
gefafk, FEEBOHRBFSEENGL, FORRELY
TFRehRE L.
4 w4 ZHYT T FFE, ZORUBEAHLEMAKE
BREBESRORERDP S, BEEFHYLHEEEDS
Nt IDCHBDZ OMOBEER, S, WHE
YR AF¥F LB RxEKTHAI EELO NI,
5. XEHBRHNOKER, €A 2hvs 7 2FE, 1700
FEXHp 5 1800 ERUCHT T, kol c, 2
hZhP S oBETE2S DR, 22x¥Ex¥ LD
FOYREE L TR LIS DTH S S & OHEEIE D
.
6. DILOEEREARELT, Y7 IHXFHIER
DU BT Z2ONEYTHB & L.
Y75 2% Allium fistulosum L. var, viviparum
Makino
Y75 &< x¥ Allium cepa L. var. bulbellifera
Bailey
A ZH¥S T xF Allium cepa. L. var. vivipa-
rum (Metzg.) Alef,

5 M X ®

BFE & 1953, ENRERE B48) BE g
JA2IR(5) 1 9-15.

—. 1966. &4 %% ¥/ 7 xF (top onion) D&
M @3 7-12.

—. 1969. ¥ 7 7 xFX R FORBHRICET 3
HosEE R (26): 4-7,

Tk 1955. FHitA 2 AYT T 5¥ RO
4 IV 44-47,
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The vegetable garden, (3rd.

Summary

Viviparous onions are cultivated mainly by home gardeners in the northern parts of Japan,

China, the United States, and Europe.

In spite of an abundance of common names applied to

those viviparous onions, there is not any one cultivar name attached to them, and there also
prevails a no less confusion in the systematic knowledge of those forms.
Cytogenetic studies have been carried out with 12 strains of viviparous onions cultivated in

Japan,

From the result obtained, those 12 strains could be classified into 3 different groups as
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shown in the following:

1. Six (Yagura-negi group) strains showing the same karyotype as that of Allium fistulosum,

excepting 2 strains which are heterozygote to a deficient satellite. The following formulae

were assigned to these 2 different strains; K(2n)=14V+42JT and K(2n)=14V+4J+JT.

2. One (bulb-bearing onion group) strain showing the same karyotype as that of Allium

cepa. The formula assigned to this strain was K(2n)=14V+2]t,

3. Five (Catawissa onion group) strains showing clearly the same heterozygous karyotype,

The following formula assigned to these strains was K(2n)==14V--J,+J7T.

All the strains belonging to Catawissa onion group have revealed usually the irregular
meiosis in PMCs, while the other ones mentioned above showed, in turn, the normal meiotic
processes. At meiotic metaphase-I of their PMCs Catawissa strains showed the configulation,
(8—3)--(0—10),, the average frequency of pairings being 6.19,;1-3.18;. Thus the later meiotic
processes showed certain irregularities, providing several lagging chromosomes and certain
chromosome bridges, Abnormal sporad cells, accompanying micronuclei, resulted usually, In
consequence, most of young pollen-grains thus raised became to be degenerated soon,

The comparative analyses of karyological, ecological and morphological features with the
Catawissa onion will be duly taken as a certain hybrid form derived from the crosses between
Allium cepa and A. fistulosum, both of which are provided with genes for the character vivi-
parity,

A number of informations obtained from various literatures concerning the origin of Cata-
wissa onion made the hypothesis quite feasible that this onion would have been raised through
certain hybridization process, spontaneous or artificial, in some northern region of the United
States during the years between 1700’s and 1800’s. In consequence, the proposed classification
with viviparous onions will be presented as follows:

1. Yagura-negi; Allium fistulosum L. var. viviparum Makino

2. Bulb-bearing onion, Egyptian onion, or tree onion; Allium cepa L. var. bulbellifera Bailey

3. Catawissa onion or top onion; Allium cepa 1. var. viviparum (Metzg,) Alef. (Allium

aobanum Araki)

Horticultural Laboratory,
Faculty of Agriculture,
Kyushu University
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—— and ——, 1970. Karyotypic analysis of some Allium species. Jour. Amer, Soc, Hort,
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FER O ik T, Allium cepa & = O KGR, A. cepa type ([ 5 VEEHTD), A. galanthum, A.
drobovii, A. pskimense 35 XU A. roylei DFHEFMIEDMRT LMBT AT b T 5. Thoickh
¥ A cepa AR L UIniEs, A. galanthum, A. drobovii, A. pskimense |37RBICHRAVES D,
205 BB EEZNENELD, A cepa LIZRANEN G, & ICHBERGEEERIC OV THEICRZ DT
5. LBALZNSOHIZEA 2% 7 7 A FORIMICIEE L THENSDEEL LGNS,



