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Studies on the Botanical Characteristics of
Gyoja-nin-niku (Allium victorialis 1.)

I

On the growing process and the mechanism of tillering

Toshinari Kanazawa and Toshiro Yakuwa

Laboratory of Horticulture, Faculty of Agriculture
Hokkaido University, Sapporo, Japan
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Fa vy =v=y (Allium victorialis L.) %, JLii
M, FALMGEIE L AT B = ) B ¥ BERYTH b
JLHRE TR—C 7 4 R 2 F EFFERTH B, # B
TR 5130, URFRSOEMGR LD LR,
EREROERZOHENSLELAE E- T 5, £, F
EREHEL O TNBZ Emb, ZOFEDIRET
BWELTHHEHBLTLES > BERLH B, Ll
BHEDHY TH B icd HAM L 9 FIRL T 500,
WC B, ABRORERE s EARR 0%
BT AMEEER VD, L TCFav v
=y =7 OFELE RN E LT, Lok difihs
L COFMEAB LN T B LDICATFRCEF LIz, &K
HTIEFEE LTS 30 5 4888 & 53 oisic o
WG,

MERUGE %

1983 i iR X 0 BRI L, JeymE KA R
BEBHELTHLHE 29V v =¥ = 7 OFRICDOVTL985
D 1987 ST TAEFREX T 70 TR D
ik, BB)IET, SAEEY, WHFEN I I ok ou
TEFHI SRR NI NI EE R B LT, NS
BOBBEEMEIC X 0170, B o B L Tt
RS ARETS E b, O X b
FFOHEROTEEMFOMBRGRERAAE Lo 7o, B
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BT v 3 — o TERE LISHEILDWT, 795 7 4 vy
EC L ) AR R T o 7, COBEOREI~~
bV RIS

KWRRUEE

—v—XVDEERE
— ¥ = X VR B B B BB FEDIRENDS
MEGRSBAT % L kD & b THo 1o (Fig. 1),

1) HEH 4 BEE~5Rh\): SATHORME
WAL CIC B SO BEFAS 1 em FEEHZC Hh Tk
2 AR ERSBMRERAL, PRECRI~2H (%
N3O ELH3) NBELREZ 4~5ecmiELL
(Fig. 2 A), Hiv-T4 A, THE@EE 13 L #30
cm DR IR LA (Fig. 2B), TR 2~3Hani% <,
ARDL 0L ThiciEshie, EREOMHELS A
AIEBIEL, DSIERDMEINTIAD A - 1o,

2) 72 - BRTEEA 4 ATR~6 Bepa): 4 H THA
b5 A LA EBEOMABLIEE /I L, TERIL,
(X UHIRE YT, R \E k35 ECTER T b A
XS TFRE L A, BIEAE T  E BUOEEIR /oo 72,
TEEDMEILIY 50cm TIHITFET Lic, TEEDEMSEHC
EREC D EN IR RO, TEEO MR ¥ AR
WCRRAHBRL, TEBRO_ ML v I B o/ IESEITEL
7o (Fig. 2D), BRTEML 5 A TAIHb 6 A RA K

3) TR (7T ARR~9 B LE): BTEE, BT MK
ENBRT S 7 Ahnb 8 AEH, % ORIIES A
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stage  stage Flower stalk Flowering
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developing stage  stage

flower stalk
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1st feaf
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16 23 30 7 13 21 28 3
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Date(1987)
Fig. 1. Growth curve of leaves and flower stalk.

Fig. 2. Growing process of Gyoja-
nin-niku (Allium victorialis
L.) in season.

: sprouting stage

: leafing stage

flower stalk developing sfage

: flowering stage

. difoliating stage

moow>
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BHWEL T4 B2 i dicE -1 (Fig. 2
E)y Zhud, 4 ATHMBEHFESHEL BT, £
AU HIEL 2 EOBHAKE TL o WD TH
5o LasL, M EROWERIEHCZ L > ThishoE
BEBBNB LT, BRI > TE9 A ¥ CHREEE
LChBbZ Lot

2. WEHELEEE

FayVy=2v=sORFR Y2 THY, ERUTE
NHOBE RICH D, BIkCk T 5 £ R IEC
1~23% (AT SIS I~3E(Fhc 4 ) D
YR LT DiEh, RORIBIZ X - CHEH B
5,

P LR ERNCI e TEE T A TR L
J, B Xk 8~10 cm (b 4~5 cm) CHEAWE T 5,

Table 1 424U f2 & 5 iz HiEEsEo o {bi, INEET A1 4
SEDOB AT~ A LuEnbitE D, BEOFE TIZ
I~3DOBERNREZIR D, FEULIFEEI~2mm &£
BT L (Fig. 3A), B0 4~9 HiThd T T o
N CHRAERE L T4~5cmiZET 5 (B), L
MIEEEADE 2T iR B 10~11 AEIZxE DT,
P BB Eb D, TLTEORE Lk 3
) i RclEET A 2 &b (C)

USRI IEL T AT, FEVIFED LR,
DR EE - TIREL, A TRETS, »FBCHE
THBHO % GESHAHRIR (24, 2=24, 74
VE, T FRE) XX mk (50 %3 vick) OHE
WHHIBECREIR (= =2, V—%, =31 THD
M, Fa v e =v= s OEBEOTEY LRI BT

Table 1. Development of the sprouting leaf bud in the leaf sheath of
mature foliage leaf
Number of Length of the leaf Number of
Yearz Month plants (mm) differential
o obseved iyt deal 20 leaf leavest
m-2 Sep. 50 1.0 1.0
© (1985) Nov. 40 2.0 2.4
m-1 Jan. 20 3.0 1.0 4.0
(1986) Apr. 32 5.0 21 4.6
Jun. 50 16.8 4.8 5.6
Sep. 50 47.3 39.8
Nov. =0 39.9

z : Initial year on sprouting leaf is defined as in year (1987)
y: Sprouting leaf+foliage leaf

46.4

Fig. 3.

A: January 3mm in length)

Development of sprouting leaf.

B: September (about 50 mm in length)

C: April in the following year (about 80 mm in length)
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Table 2. Growth and leaf shapes in plants cultivated for four years
after planting (1987)
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Plant Nug}ber Number

No. tillers  leaves
1 4 2.5
2 19 29
3 18 29
4 3.1
5 3.3
6 10 2.9
7 3.0
8 5 2.6
9 2 3.0
10 4 2.5
11 8 2.8
12 2 3.0
13 3 3.0
Mean 75 29

2

Ist leaf
Leaf  Leaf
length width
_(em) ¢
26.6 4.1
18.0 6.9
12.1 10.3
24.8 7.2
28.8 6.8
26.2 7.4
28.5 10.2
29.4 8.9
24.3 9.3
30.3 7.9
27.8 8.1
275 8.3
22.3 7.3
251 7.9

Number of foliage leaves per plant
leaf length/leaf width

Leaf
ratio¥

(em)

6.5
26
1.8
3.4
4.2
3.5
28
3.3
26
3.8
3.4
3.3
3.1
3.2

Leaf

length

(em)

29.0
19.9
229
26.1
29.8
27.4
30.4
30.5
28.8
32.6
29.3
28.8
24.3
27.7

2nd leaf

Leaf
width

3.9
6.0
7.5
7.0
6.8
6.7
9.7
7.8
8.1
7.4
7.7
7.6
6.7
7.1

Fig.

A

(cm)

3rd leaf
Leaf Leaf Lleaf Leaf
ratio¥ length width ratioy
(em)  (cm)

7.4 31.8 3.9 8.2
2.2 15.2 2.3 6.6
3.1 21.3 5.1 4,2
3.7 26.6 5.8 4.6
44 29.0 6.3 4.6
41 29.5 5.1 5.8
3.1 30.8 8.0 3.9
3.9 29.2 6.2 47
3.6 27.0 3.5 7.7
4.4 33.0 6.6 5.0
3.8 28.2 6.5 4.3
3.8 30.0 6.6 45
3.6 25.2 5.5 46
5.5 5.0

3.9 27.4

4. Growing process of foliage

leaf.

a vertical section of the part of .
growing point in the leaf sheath
Ib: foliage leaf bud
leaf bud about 12mm in length
leaf bud about 25 mm in length
foliage leaf expanded
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R COLANERLIHITH D0,

Table 2 (XEME 4 FEX BBL 7o ROERROED
Wiz oW TORERERE R L Ic 4 © T, FERLICE
1.8~82 DML LMD S124 b &L CEMikE s
IR E L, BEMEITHR ) DEIGED BN, &
NBOEITIL, BIEWERLE, F, RETOMOREN
BRI DHELAGENTBHLDEELLN, X
DERB WS /I35 fcdiT S BIZ e S HE T
5.

t%t%iéo%@wﬁm%m@gimg4@&xo
T, BEDPCEIES WMy %28 B), &
DOERIESTAHRIT 0 fofc B E e s (G, FoK
& XIFTE 2~3mm DL DA E TIZ 30~40mm &
h, TOHBHELTRETACES.

1ok, il O TERMEER T UL BINE 1~3 LDl
NG L, RS EHT 1~4 Lo ¥l iR 51k
THNNZEB AT N7z & & EETH 5.

3. EBFEEKEBROEDER

1 OB R~ X 5 dh7ivid 4 A T~ 5 A iz
fibh a4, EHEDLEHED 8 B T L 9 H Emic
BCh EABLESNI, TORERN ORI F0
BEEFAHETH > 7129, Wb, EFERAHNERLE
VPRSI, R TRALTEZE DT> Z DAz

Flower cluster and new vegetative
axillary bud.

Fig. 5.

nb: new vegetative axillary bud
fc: flower cluster

5L 5in® (Fig. 5), ZONICBRxIR b &%
DRI NEDER,EDHN S (Fig. 6), T/, TE
EORCTEEAFIIBR SN B0, TOREIME L
> FOBE LA FEFELADIE TR LS A THR
WONELILE B (Fig. 5, 7). CHODERE R UL
£, EWAHCEEESFC gEh T A T 5,
Fig. 5 1 {EBROTEENF OMLFioNE LR LIz L ©
T, ZORHIOEOHBIRD & 5127t % (Fig. 8), b
AZDAMNEINEO TS ANIZ - oL O TH %
nTED, TONMTTEEL S REORENTE (X
WELCW3) SFEETD (A), FIZFORmig S
Y (B) ROCSBIES (C) AFET %, IHFEF Rz D
M {8 BN B & XD i B B,
10 HEiziiF s o Llis b L HE T 2 Hu B
B TR TR RO TH D, FBIFIFCY
Lz o TT7 ABICITEL TH S0 RBIEDITOh
R L Te D, EIRSEFONMNE, (BFARS (b EAES
LU hkE bR B, (EERGILO KT EE
FOWMIA NIRRT, T T2
BT T B UIFES A 1~2 mm BEAZ T R S oD
&% (Fig. 8D), %7z, TEm LT, {EER 5mm
BECELTEY, EEAFRI~2mmBE L7t T
W5 (Fig. 8E), Al X 51 8~9 iz gL LicfEF
Smm BEOR I THAL, BHEMG, LTS5,

Fig. 6. Florest buds in involucre

Photographed within involucre in Fig. 8
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1. Case where no tiler
and a new vegetative
axillary bud are formed

2. Case where a tillering
bud is formed

@ . flower cluster

O new vegetative axillary bud

@® : tillering bud
Fig. 7.

3. Case where two tillering
buds are formed

4. Case where two vegetative
axillary buds are formed

direction of
™ phyliotaxy plane

Relation of position between flower cluster and new vegetative

axillary bud and tillering bud.

o €D

~

c
A B £

Fig. 8. Structure of leaf and leaf bud in
dormant plant before winter.

A . external appearance of bulb

B: sprouting leaf bud in the old leaf sheath in
Alliwn victorialis L.

C: foliage leaf bud in the sprouting leaf buds

D: apical meristem

E: flower cluster

ORI S T EE MR RA LI R,
B2 byt <, Table 1 Wi+ 5 nRBEw#RL,
BETBORBAEDOHF LD,
4. SFOKIE

Mok S w9 v =y =7 DERTLLIHFIC
L~ 3 HOBHH, 1~4 EOWMER T 575 Hrolk
M X 0 e R LIS AT 2 T o E R
Bz s Mot B, oL, JEEHEECIIE L IER
DRI EE 1 HOTEZAHABREND DT D4R
WX o THOAETIEE DR B LD, Ll

BB DZ ERFEVELTENE O HRITRE e
THEHFORRI LT, WoETH LTS, %
2 T, BT 5\ 359 B30, JEZRZES 2
PEATCIHEE, FFOFIBRINHECOZE
CHEBRTH D ENR B, EHRLITHIZOGIE 1 HIEZE
LTV EABDTERE LRI bisv, o TFa v
I e =V = JERWCTHRBDENT B\ b 5500t
HBC X BBAVEMTH D RITHEEOFT ORI
DWTEBIT S (Fig. 9),

1) DIDHEDER: 20 HEIT IS 2T sE
THEX mIELTDLE, HFOFIE m-244E0 8~9 FiT
WAEFOEWTCIR E N B (Fig. 9, 10), + o ¥t
1EC 2@ EOFRRSRT, BRI h D E I TEk
DEFHECHS (Fig. 7), ZOEnEREABEEL R
WTH B3,

2) BIFOHEOREGBE: m2FCHE I N H T
O, AR (m-14E) WREOMHEL LT EFRD
DEWH TIEEMFORE L ET L ThH T T ORKE
L, 9T 4~5cmic¥ET5 (Fig. 9 B~D),

3) BIFOOREM: BE (m ) FHEEOMRICHK X
HHIEL EHEL, Fig. 9E RO Fig. 11 0 X 5 7lRiEE
EH I SRR T T B,

4) ZFOORER : Fig. 12 1ZEHICHOBMNC X
> T2 RUHIECOREERLIZLDTH B, Bix
A DB LT OEABRENERLALLDOTHD,
CiprF o THERANIEFESLL, TEEMIFI B
ERicLDTHB, DIXFAUKE LTt TEXAFER
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Year m-2(1985) m-1(1986) m(1987)

Month  Aug.| Sep. I Apr. I May I Jun. l Jul. l Aug. l Sep. \ May Jun.T

&
o
K
5
«

—N
s
S o {
L
= S fllow;er
£ 8 cluster new vege tative flower L
° tillerin i :
3 o bt g axillary bud cluster
5 < U
c

A B C D E

Fig. 9. Mechanism of the tillering in Gyoja-nin-niku.

A : formation of new vegetative axillary bud and tillering bud
B~D: growing stage of new vegetative axillary bud and tillering bud in the sheath of
mother plant
E : complete stage of tillering

Fig. 10. Formation of tillering bud.

A : tillering bud (ti) formed at the axil of the foliage leaf
B: tillering bud (ti) formed at the axil of the foliage leaf and new vegetative
axillary bud (nb) formed at the base of the flower stalk (fs)
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Fig. 11. Complete stage of tillering.

A B C D
Tillering X ’ o) X 0

Bolting X X e @)

Fig. 12. Cross section of the bulb of some tillering plants.

a plant with no flower cluster and no tillering bud

a plant with a tillering bud

a plant with a flower stalk and a new vegetative axillary bud

a plant with a flower stalk, a new vegetative axillary bud and a tillering bud
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WGFFOHEIHRENILDTH B, 5D 2 [
BB SRR AE, B S R iz Bz L
%,

7e33, Table 2 DOFERLL G20 L BB ORE N
HHREOEAME,NBD LRI,

] g

FavVy=v= s ORECBT SRR H5H
BT 1985~1987 4R dotc D RHRC Jo 1T B AT HEM & 45
FOBBCOWTHRAE L, 35N RORBEILRD
EBHTHB,

) FavVy=v=7348 A 2~3K 0B
M RCHF L, BT 2~3 oW RERBET S,
5 At EBTENET L, TAHDER ¥ CRIRC
ABo

2) PHFEERET DA AEORK, WEEIMETS
e oF T2,

3) TEROWENER AR A 0B & LEETH
b {EES{LiX8 A L@ht 9 A FARIEE Y, EEWH
HAERD B AT 7  TEEWF A TER ORI X
ha,

) I OREBECER MRS N B 5 F o
W) BRE LI DT, EREHEZFEROG T oF iz
pet s,

5) UL 7cRE:, S oFROTEEMZF L ko3
WARTEPIICERL, KETR4~5em TERE TS,
BHEOFICINL O L, ERENERT S,

5 B X &k
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Summary

The growing process and the mechanism of the
cultivated tillering of Gyoja-nin-niku (Allium vic-
torialis L.) were observed using mature plants in
1985~1987 to obtain basic data on the cultivation
of the plant. The experimental results are sum-
marized as follows:

1) 1In early April, two or three sprouting leaves
appear from the bed and then usually two or three
foliage leaves expand. Their growth is completed
in the middle of May and the plants lie dormant
from July to the following spring.

2) The sprouting leaf bud is differentiated in
autumn and the foliage leaf bud is differentiated
in the following spring.

3) The morphological process of flower cluster
formation is similar to that of the welsh onion.

The initial stage of the flower cluster formation is
observed from the end of August to early Sep-
tember.

Soon after the beginning of flower cluster form-
ation, a new vegetative axillary bud is formed at
the base of the flower cluster stalk.

4) The tiller develops from the lateral bud
formed in the axil of the foliage leaf. The new
vegetative axillary bud and the tillering bud are
differentiated in autumn.

5) In the following season, they develop slowly
in the leaf sheathes of mature foliage leaves and
grow to about 4~5cm in length till autumn.

In the following spring, the young plants sprout
and expand into foliage leaves.



