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Studies on Botanical Characteristics of Gyoja-nin-niku
(Allium victorialis L. spp. platyphyllum Hult.)

III. Morphological characteristics of flower, fruit and seed

Toshinari KANAZAWA and Toshiro YAKUWA

(Laboratory of Horticulture, Faculty of Agriculture,
Hokkaido University, Sapporo 060, Japan)
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Table 1. Comparison of umbels and flower stalks of Allium species.
Diameter of Length of Diameter of flower stalk (mm)*

Species Noérofnfril%gelzts umbel flower stalk

P (mm) (cm) upper middle lower
Gyoja-nin-niku 68.1+ 4.1 48.7+0.8 40.7£1.3 3.2%0.2 4.4%0.2 4.9%+0.3
Welsh onion 204.1+19.6 79.9%+2.9 53.2+1.6 11.1£0.7 23.9£1.0 20.7%0.9
(* Matsumoto-~ippon ”)
Onion 525.7+51.5 83.4%+1.6 100.0x1.6 10.9-4+0.4 32.0%0.9 16.1+0.7
(“ Sapporo-ki’)
Asatsuki 63.8= 3.1 29.0%+0.6 40.4+0.8 1.7£0.1 2.6x0.1 2.9%0.1
(‘ Sapporo-zairai )
Chinese chive 106.1+ 4.5 65.9%+1.3 65.7t1.6 2.9£0.8 4.4+1.0 6.3+0.2
(* Ooba-nira ")
Leek 266.4+34.1 121.942.8 95.1%£2.2 8.0%+0.2 9.5+0.3 12.4+0.5

# Numbers stand for diameters of a central part of three equally divided portions of a flower stalk.

¥ mean = standard error.

Fig. 1. An umbel of Gyoja-nin-niku.

5 b I L EY) R & 0 163, TEE %
BINX DT ERIEHL OB, KEFa2v oy
=v =7 OBRTEELTH odicit, BETEIR
BB YR UM RSN I s Y, BE
LB ERGERHEIT A EAERTHEHEELD
na,

feds, TEEROAZ X3y —+21121.9mm & &b
KEL, F3UPr=2v=7348.Tmm T ¥V
FIZRNTIN oo T2, '

(2) fE¥ TNEORIXZ=AFRUY —FH
100cmETHBERL, Favor=v =27 13540
cmETHIYFEAULBVWTAFEBEYOF T
BRI A » 7o (Table 1, Fig. 2), TEZDK XL,
A2 RXFTEARLHENILNINmOBFIDLE T
AILEERLS L HLRBBPD B, FFTHFAED
HANRLBNINE <2 FEREBEE TR o7,

Fig. 2. Flowering of Gyoja-nin-niku.

Fig. 3. Horizontal section of a flower stalk.
(sc) sharp corner.
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it DB DI TEIT SELTOKRL e B EAHER
DRI, Favovr=v =7 DEEDOKIL
3~5mm T, {EEOMEII=7 tAEFEFOEYE
L, EROEBCEIED BRI (Fig. 3, £ *
¥ = AFRUTH Y FONERIPLECH) F 2
YOy =V RELMO 3 BOERITITHFE A
bRl -7,

2. v TE

(1) TEgE IMEEERTLIERBEOR SOHIE
{Ei}, Table 2R LIERBY THD, Favoy
=V =7 BREEINTER R TR, ERTE
BEESACEESTE 2 2 3BHE CRECTH B DI
LU, SHTERHEARC FRB S ERB LB AL
(Fig. 4), FAE LMD > FEWEY 5 B0k T,
AEOHBEOWHFa v r=v =27 lTED
FFREG 4B TR LAMEE OV TR B R
FTHote THLOFERS B RIEH & SMER O
DERBZIEFFavoy=v=sDlEROWEY
B o—D2LE2 b3S,

(2) TEh AFR2 <2 FO/NERBEIER LA
TEARDSHTERC R TR L R T 5 29099, F g
U2V = 2 IR WL [ABBTER i RIER A
AR L 0 BB LMY, ATEROFHBAERDOHIZ
HART2 BRERCHUHATAIHRENEHESI N &
B, ¥avoy=v=7DEAOREI A F LK
BWISA—TET S,

TEAR DO Tz Table2 R U Fig. 4 i B ATEHR D
S bEBE T TAR o TWB I EpFay
Ty =V OHEHTHELEELZONS, TEADOE
Wi bhs & 5 Widx FREYO/INMEDOTSEED

B DD TH DRI, 2 <R F L) —FTh
BRIEENIF 2 7Y v = v =7 RO 3 @it
RbBAKS ST (Fig. 4).
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(Fig.5) = hURBETERE DTER DBAEE & 3 BIRD
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AUCTERELIEROFBED LAV ERESEOIE
Bz Licflit=ky o102 350 cifEINT
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SHHEMLBELTI TETH S,

4) FRETERE TEOHRENEBE#HELTTE
EoMLo X FEBBEWICHLNTKREL, 3ELHAEI
RIL T\ 5B C XIS hic (Table?, Fig 7.
FFBEYOFERIZTLRINTELIZCH,
h, £#21EE 28, L2 HBEOREEEDS &
BEIRTWLWE DY Fig 8iwrlLict s
Favoy=v=TREE I ZCHENTELL
FAELV, TDZERFavdr=v=7DKE
R O—D V25, bEb & 2EFEL LT
PRI Lt im 1Bt b b E 2 HR 55,
BEOBREBICKV THREIRILL BB RO bR
edsotoo & OHIDOWTIERSHE S b IS
PBLEEBbhb,

FLRBHEERIL - TR D ABMO X ¥

Table 2. Comparison of flower organ sizes of Allium species.

Width of Width of
OP“eih In_nerth Length of ter Length of i]nnero Length (mm)
Species penan perian outer filament inner filament
! ) filament (mm) filament (mm)
Length ~ Width  Length ~ Width '
(mm)  (mm  (mm)  (mm) (mm) wper  lower (mm) et lower Anther  Style  Ovary Peduncle
Gyoja -nin-niku 6.5£0.2° 1.5+0.2 8.1+#0.1 3.1£0.0 7.9£0.4 0.5£0.0 1.1£0.0 9.2£0.3 0.5£0.0 1.8£0.0 2.5£0.1 3.3+0.1 4.2+0.1 24.4+0.5

Welsh onion
(' Matsumoto-ippon ")

6.5x0.1 2.2£0.1 81501 4.0£0.0 5.240.2 0.5£0.0 1.020.0 87201 0.520.0 1.0£0.0 2.020.0 4.720.4 1.520.0 211205

Onion 56201 3.0£0.0 5.5%0.2 3.0£0.0 3.520.5 0.5£0.0 1.0£0.0 6.420.2 0.520.0 3.0£0.0 2.040.0 1.0£0.0 2.2+0.1 18.3£0.6

(“ Sapporoki ")

Asatsuki 11.5£0.1 3.0%0.0 12.2+0.1 3.0£0.0 4.6x0.1 0.5£0.0 1.0£0.0 5.1x0.1 0.520.0 1.040.0 1.1£0.0 3.1£0.1 2.0£0.0 12.0+0.3

(* Sapporo-zairai )

Chinese chive
(* Ooba-nira )

7.640.1 3.1£0.0 7.74£0.1 3.7£0.1 2.3x0.1 0.5%0.0 1.0£0.0 3.4+0.1 0.5%0.0 1.02£0.0 2.4£0.1 0.7+0.1 2.0£0.0 14.5%0.3

Leek 56402 1.9£0.1 4.8£0.1 2.3x0.1 3.1%0.0 0.240.0 1.0+0.0 4.9£0.2 0.2£0.0 1.0£0.0 1.620.1 0.4£0.1 3.0£0.0 19.6£0.4

“mean * standard error.
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Fig. 4. Anatomy of florets in Allium species (A—F).

(A) Gyoja-nin-niku. (B) Welsh onion (* Matsumoto-ippon ).

(C) Onion (‘ Sapporo-ki”). (D) Asatsuki (‘ Sapporo-zairai’).

(E) Chinese chive (‘Ooba-nira’). (F) Leek. :
Marks in photo A are as follows: op, outer perianth (upper, the 1st-3rd from left) ; ip, inner

perianth (upper, the 4th-6th from left); lo, loculus (lower, the Ist from left ; os, outer stamen

(lower, the 2nd-4th from left; is, inner stamen (lower, the 5th-7th from left). The correspon-

dences among marks, subjects and positions in photo B, C, D, E and F are the same as in photo A.
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e i

Fig. 6. Scanning electron microphotograph of
Gyoja-nin-niku pollen grains (x3000).

E F

Fig. 5. Florets of Allium species (A—F).
(A) Gyoja-nin-niku.
(B) Welsh onion (* Matsumoto-ippon ”).
(C) Onion (*Sapporo-ki’).
(D) Asatsuki (‘ Sapporo-zairai’).
(E) Chinese chive (‘ Ooba-nira’).
(F) Leek.

Fig. 7. An ovary of Gyoja-nin-niku.

Fig. 8. Horizontal sections of ovaries.
(A) Gyoja-nin-niku. (B) Welsh onion (‘ Matsumoto-ippon ).
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L ELL, EREORIRVKIBFEETH -
7 (Table 2, Fig.5),

(5) BENE KBEEOHIL Table 3 IR L1,
Favor=v=sDEHEAATEF, 2<%
F, = LELL TR, 7H YR —Fik
BREETH -1, ERIERBROTERER-Fhi g
TEERDORRh 5T, HOBIEL, Favov =
Va7 3ERTHI, THYFIRERTY -
FITREQ LHAVBE I, THERUVNERE
BRETH 720, F=A*FOFREIARTHD*
FREMDE IXE Bigo1e,

6) fEBOEUEIrDILITL—TDODE
Table 4 KERS DIV W0 BEROCKFE
DE2ERFECOEE~2Z F AEERLI, £1

FRGOFEFERILA.7%, BLERSOES R
39.6% THRTEMEEOETE D 81.3%NE 1 E
B ROE 2 XM THETE L,

F1ERS T, EEORIRUAHOFT (JE
BOEX HEOE) Lot WEDEHRF N7 + A
EPKEN oI, TbbIEHOR IR ONIEED
Bk, TEgoefNBEYELL5 2 LATE,
LR OBHAPRTERELE LR, B1ERTR
CHE2ERDS DA 7R Fg IR LT+ v
FIXE 1 ERGOEIMED S BITEERTKAEL, %
7z Table 2 KR L e RN SIEH OBREBIEHOE
IR, HRVWETHAHZ EEEE LTEDD
i,

52 FERS TCIBCIROREEOERE s + L E

Table 3. Comparison of flower organ colors of Allium species.

Species pgr?;féh p é?i?i?]rth Filament  Anther Style Ovary Peduncle
Gyoja-nin-niku White White White Yellow White Pale green Pale green
Welsh onion White White White Yellow White Pale green Pale green
(* Matsumoto-ippon .
Onion White White White - Yellow White White Pale green
(“ Sapporo-ki ")
Asatsuki Pale violet Pale violet ~White Pale violet White Pale green Pale green
(* Sapporo-zairai ")
Chinese chive White White White Yellow White Pale green Pale green
(* Ooba-nira”)
Leek White, White, White Yellow,  White Pale green, Pale green,
Pale violet Pale violet Pale violet Pale violet Pale violet
Table 4. Eigen values, contributions and cumulative contributions of the fiirst and sec-
ond components in Allium species.
Character First component Second component
1. Length of outer perianth 0.48220 —0.03723
2. Length of inner perianth 0.45689 0.11986
3. Shape of outer perianth? 0.24147 0.38949
4. Shape of inner perianth? 0.46497 0.08392
5. Length of outer filament 0.04530 0.49677
6. Length of inner filament —0.10644 0.44704
7. Length of anther —0.33119 0.15380
8. Length of style 0.18425 0.36493
9. Length of ovary —0.13985 0.30065
10. Length of peduncle —0.32811 0.36286
Eigen value 4.16940 3.95634
Contribution 41.694 39.563
Cumulative contribution 41.694 81.257

#Shape of perianth is represented by ratio of perianth length to perianth width.
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Fig. 9. Scatter diagram of florets of Allium
species on the plane with axis of the first
(Z,) and second(Z,) principal component.
(A) Gyoja-nin-niku.
(B) Welsh onion (* Matsumoto-ippon ").
(C) Onion (* Sapporo-ki’).
(D) Asatsuki (‘Sapporo-zairai’).
(E) Chinese chive (‘Qoba-nira’).
(F) Leek.

BRED-TcZ b, TEROEZINTE
BoEHEEYET LD EE LR, Fig
9LV FavDdravas B TE?2
ERGDOEI MO 5 BN TkhkEL,
Table2 R L7c#ER L W EAR2MELD 5
B _TENIERL, Favoe=
V=g DINEDEREE L TTEROES %
BFLERTE B,

Tabled D 10 HEL L XEBOEE
IS > TUTD 307 —Fic
PEI iz, Fig. 9 0 2 RIBRIEHED
BRICE~TERBHBTRORC I -7 T
HY, ThEEFa2vo+=v=2 RO
FENEGENT, TDITA—TDIEBRD
BHIELR L & 5 kA EE o i
{EHABRHLNATEHBEEETH D, 1
BOWATEHE LN EH TRIS T B
3EBIREHEOR S LIEAVRABRECE
WA~ TThHY, ATEE ENTEHEOR
PoTRIBECTELHL TR Y, EI
LEHRELRZERRED b -l THIC
Fa=xF J)-FROF=I1XEETh
720 BABRBIEBORE LR TEARD
B A—7Thh, 7THr7FhE&Eh

<o

Pk, TR0 10 BBl TERS I ET-
TELIIER? D, *FEMEYOTEROMENE
MR OB ITERDOR I BRI LRI L
BLEMREZLR, ¥Fav2y=v=27DlERE
B # F O/ PNEOTHREBIEWZ ERE LA E -
2o FERDBINEOHEBEZR T DIAVLhTE
iR A<, ERGATERAV2HTEIEDT
HHEBbLRSL, Linl, BEANREOSEXTS
eI W EL OHWEEXR 2 Z LR LEANT
DRMBHAEESTIENEE LW LELZLRS,
3. RELEF
REOWEIMOXFEED L PTVERFED
B& LRk 3 ENBEIRIEE L T 5 SpET
Bb, TLCERTHEERENUBEL, BF1EH
I BT 5 (Fig. 10),
FRDIdIFasvev=v=7DlEE0ORKED
—2 1 FREC 1 BOMEE LR IRV ET
BBy Lo TREVRALLES, 1B 1\

C

Fig. 10. Fruits and seeds of Gyoja-nin-niku.
(A) fruit. (B) fruit cracking. (C) mature seeds.
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DEF LI TERVEDCBTOMRIBB S
(Fig. 8A, Fig. 11A), chic® L ¢, fio xR
YTl B2EOBFHTE DI ETLE
FOELTWHHSEFEE D, BFOMLFEY
& 705 (Fig. 8B, Fig. 11B),
Faovor=vas7BT0I00RERFEL1.08
g THDOAFBEDHTLERTEVDY, ZhiE1TE
KoWNEB DI &, IMNMEOTFEEORESK
BAKEWILE 1Bl BOBTF LMK I
WX EABRELTWE EE L BRI (Tableb), ¥

Fig. 11. Seeds of Gyoja-nin-niku and welsh onion.
(A) Gyoja-nin-niku. REFEMOBT MM LcER BKok3i3

(B) Welsh onion (* Matsumoto-ippon ). mm BET, fioi ¥ EEYICENTE HEILART

Table 5. Comparison of ovules, loculi and seeds of Allium species.

) No. of Width (um) Width (um) Weight of
Species ovule 100 seeds
Long locule Short locule Long ovule Short ovule (g)
Gyoja-nin-niku 3 135.0 97.5 111.0 76.8 1.08
(1007 (1000 (100> (100) (1000
Welsh onion 6 75.0 54.0 58.5 38.4 0.33
(* Matsumoto-ippon ) (56)° (55) (53) 50 @D
Onion 6 88.5 64.5 73.5 28.5 0.40
(* Sapporo-ki”) (66) (66) (66) 3D @an
Asatsuki 6 69.9 43.8 42.9 32.2 -
(‘ Sapporo-zairai ’) (52) (45 39 (42) (—)
Chinese chive 6 99.0 78.9 66.0 29.3 0.45
(* Ooba-nira ’) 73) @1 G (38) (42)
Leek g 6 73.5 55.5 50.4 32.0 0.38
(54 67D (45> (42) (35

ZNumber in parentheses indicates indices that are compared with the index 100 of Gyoja-nin-niku.

emb
emb

end

Fig. 12. Vertical sections of seeds.
(A) Gyoja-nin-niku. (B) Welsh onion (* Matsumoto-ippon .
(emb)embryo, (end)endosperm.
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Fig. 13. Scanning electron microphotograph of
seed coat of Gyoja-nin-niku (X500).

DEOE R AL To 2 E1019 L BT 0BG
EHo—>TthsH (Fig12), 20 Z LixFavy
CTr=2Vva2/0FEOREIAHlcm TEWI L E
LBIENR DB LI IELBND,
BFORAOEEANEFEMREEE I Fig. 130
LEHC, BFoOREE, ~8AHOMBEIILA
TRD, IOoRFEIBETAERBICI Y RED X
5TH b,

7k, BFOEENETERSETIICL Ao+
FHE L OF MR EABRET > T\ 3,

i 2

ARFERAT O ey b EEFEFREEE OB
O R FY MBS AV W e b EE AR
FEMEREL B O —MERHEL Ty
et ERERBRBEE HHERCEHELEL
EFES, '

i ®
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Totce
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cm TT v FERFICEL, EEOMEIIL=
7 L AREEIED BRI,

2. NIEEPAMEB IR TR, HTER e
FLERECRECH Y, SMEBEEMAR PR
B {IERDH BT, DL 5 KMEOHREN
KEKBRRDLAR, Favoyr=v=7DIEED
WEREHo—2TH 5, TR b iR
PHTER> TR EFCIE WAL bR
Mot, ERRERRATERL D SREIMHRL
RELKRED oI, TEHOITEREATL CHRRE
D& B AT,

3. FREMEMO X FEEYHRTKREL, 38
APEEEEHL TRy, RERGEFE 1B 1@L
MEELIR,

4. FRGOWCL 5 5% FBHEYOILER OB
BB OBROIEADRE S REEL LTET
LR THL ENELMETe T,

5. BTOR I 100 NEFTFH1.08g Lo
F¥FBEDICENTEIr o, il BeEEk
N1IATHD T ELE, FEOABRPHEBROKE S
PEELTCWBEELLRIC, RORIEImm
BEcfho * FEEY TR, BILATD
D% X RHBD DI L AR E LTHITF R
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EHEA~8BHOHEA»PEAT VI T EHHEL
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Summary

Morphological characteristics of a flower, fruit
and seed of Gyoja-nin-niku (Allium wvictorialis L.
spp. platyphyllum Hult), and plants which are dis-
tributed in Hokkaido, Japan, are observed in com-
parison with those of other Allium species. The
experimental results are summarized as follows.

1. Average number of florets per umbel of Gyoja
-nin-niku was least (68.1) among those of other
Allium species. Flower stalks are 40.7cm in aver-

age length as short as those of Asatsuki. As in
Chinese chive, cross section of a flower stalk has an
outline with a sharp corner at 2 symmetrical por-
tions.

2. The inner perianth is longer than the outer
perianth. The inner perianth is lanceolate or oval,
and flat in thickness, while the outer perianth is
slender and curved. A filament is slender, thick-
ened gradually from tip to the basal portion, and
has no serration in the basal portion. In some
cases, inner filaments elongate earlier, and are lon-
ger than outer filaments. A pollen grain is oval or
semicircular in shape.

3. An ovary of Gyoja-nin-niku is bigger than
that of other Allium species, and its shapes are
clear-cut. Gyoja-nin-niku usually has one ovule a
locule.

4. It was indicated that morphological character-
istics of flowers of Allium species could be
classified mainly by the shape of perianths and the
length of filaments through principal component
analysis.

5. Seed shape is globate. The average weight of
100 seeds was 1.08g, depending on the size of locule
and ovule, and larger than that of other Allium
species. An embryo of Gyoja-nin-niku is approxi-
mately 3mm on the average, and shorter than that
of the other Allium species. As a characteristic
point, curvatures of embryos is shortest among
those of other Allium species. Observation by
scanning electron microscopy clarified that cells on
the surface of a seed coat are tetragon through
octagon in shape.



