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Verification of Variety Classification of Bunching Onion
Based on Principal Component Analysis of
Morphological Traits and Growth Habits

Tadayuki Wako, Hikaru Tsukazaki, Takayoshi Ohara,
Masami Yoshida®, Satoshi Shimazaki**, Toshio Ando***,

Ken-ichiro Yamashita

I #

|

FXE, PRTVTICHLET DR E A Alllum
altaicum #M5EME LT, TEHEIHCTHRAELL &
Z 64 (Friesen®,1999), M7 U7 2L H < MG
HErEN, RGNS LTWD (FBIRD, 1965,
Ford-Lloyd &, 1993). HAEIC & A HUZ 25D MFEN
TFAEL, RIS L OEBIRHED WL < D00 L FEREC
RSN TV, 2¥1F, LFET 22 & TR, A
SEEMH AT AMER T L, DEFTIREEAL
TOTRICESHEZFTT DEER O SO HEIZK S
SIhn. HETIEMRERFE LTHW DD KRERE, %
&R 2 MR L OB IO S, i
D ERERKHG NS ONENCEANSNESR Liztk, 4 H
DOIERE, TR, ULEHEE L TOMT DICE-T2 5
ABNTWD (REIRD, 1956). NMEBLHE, &4 HICE
JSL, ZHNRIRT 2 B2 XL HAER~L, T
R X OISR O L < ITAHNIRIRE TRIR R 2R 23
b AKX FRXMON B E >, £z, TRRRAEE) O I
THEI S DICTHRER FHO MoHARB LOME R, Ex¥
HOEWRICEIND. TERIZEICIRER FICfHb
L, BEOORS, KREMEMEORE R 56 T{EERM,

and Akio Kojima

TEAR, TEAW, TERREFICRTESELTND.
FEIUERES, BAR A PICHE S, BESET L WA
SEERR oW S AR AT 2BER L, EICHBAT
G SN DIEKR, WEMARFIEI SN, 2o,
BRI LC DU TiskER S T Bk FRECIERS L N R AL
WCHROTHREIF L ELMON TS, ZOLIITHA
O3 XL, BEAREN - AR LT
HINTEEN, 20k, EEECHEIGEZR ESED
To D OB - AHEB AR AT DI, A RO
MR A RF O MR Z AT D L Ol oTe. &
72, ZRETOMENEE, LEARCEKE O EEI
SEENEND Z ENEoT2i2, FEFREE~DSA
FEVEIZBIREIC 72 > TN,

AT TIE, 2O FFRLES L ORI E R & E
BRI\ Zolz o THRs - A L, FERMIFEL L O
REREMEORBIOITICHES T 2 E TONEKRE %
BaHiid 5 & & biZ, FWEAMOHEEZHLIZT 5T
LT, BHEOEHMMRAEZNGS LA HE Lz, $£72,
RN SRS 2 E TOMFERE - RONBEMRRIC X < i
B D EEAE SR A SRS OBAE L, SRR O ST
TR & 70 D X O 7o Bl L ORRRFEZ I 5 902
L&oELT.
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HEWF ()
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1

P IR IET S — o N T ITEER S, B3R
EMFTRPT ORI STV D 1 PR E IR 142005 - Rt
LB AT (A, altaicum Pall.) 2 %#E L O
OFXF, SISO 15T « Rt L2 (F—
1). HxORRLMEL, BREORLRFICHESX,
19FEEH D SLAERE - RICHERI L7,

2 FHAE

T OFMRAELT T, TRAENET (CERETR
JERT) PN CHEME L7z,

a MRS K UREH

19974E 3 H11 A& L TM9994E 3 H 3 Ricli L iF
AWNHERIZFERE L, Z:M12cm, FE[M 1em (833FK/m?)
Ll L OIcMBlE, B Lz, FEKOMEEL, N:
P.O; : K;O=13.5:19.5 : 13.5kg/10a & L7=. 199746
H18HFB L TUNM9994E 5 A26H I, #HiE (BA7 1)
(AR 5 em, BEMI100emOFRAEE L T, F— 1 OMNHE -
FHNEIC B &7 B X oL, EITIC XY kA +
FEEITo 72, BT, s LTN: PO, : K.O=
8.0 : 18.0 : 6.0kg/10a, L 7HFFZIEBIEE L THEITN :
P,O; : K;0=14.8 : 4.0 : 12.8kg/10a% fi /i L7=. 10H
AKX S ERICOWTHES R, EHE, o, N
OLERER, SrF oA A L, 1998458 L (F20004:E %
(ZIXBITEH (GRERREOB0% M BHIE L1 ) ZFid L.
TNHDOEITHOWTIE, 2 [FOFHAE O FE A T E
& LTZ. E£77, 20004EFICIE, HEXE, MEWE, 1
EMBEEMETD L LI, BUEZMICE VML, K
B HR U7 20000 (3 HE) oEmSEAPEL,
TFREAEL Lz, 72k, EFYRE LB,
RREL LR R I A LS LIREBOR E L
7=

b miREERME

199943 A 3 HIZM K iF U ANHIRICHEREL, 5
H26HIZFE MG EM L. Ee, 7H7H, 9
A2BEBLCI0A18HIZ, %KX 5 — 108k (3 /X8)
AR L CERIEHREE A JE L. SERRREREE
HEASNT, 5—-T7H, T—9ABLWY9 —10AIzBIT
HRx ik E®E [RGR (Mday)] 2%k L0 HH L.

RGR=[In(W/ W1/ (t;—t.)

(In XEKAHE, W, WddZhZhofFfEgt, HER
LUt BilCB i 2 XER)

c EREHEM

20004F 9 H 7 HIZ200XE /L F LA (2L, 104
17T AR O LT o ZAWICER L7z, 11H13H,
127140, 200142 A14A B L3 ATHIZ, 4X10
fEE (2 8) OXEGZHEEFAEL, EXLv11—
121, 12— 2B L2 — 3 Ik M ERE
B L.

3 HREHERMT

JERERrE O T E CER R, HEWER, Eodrg, EHd
REBEE, o, fERE, EFEIRE, MERERB IO
- TRiE) CRERMETEE (5—-7H, 7—9H,
9—10H, 11—12H, 12— 2 H, 2 — 3 A OF& L]
xR R S L OBIEE) (220, &4 7213416
A6 L CHBREEZRE L. £72, JMP ver.
4.0 (SAS Institute Inc.) % HWCERD T Z1T-
fo. BRAEICOWTHEL H2ERaSRaEREL, 2
WL OWAR X Z R L7z,

4 WESIUBRRBMHICEOD REHZERTE
DEES L UHEHEICEDICERS~ADES
4 5T
ENO R FRFED PG, FHRERHESCRR R D Tk

SO K2 0 BIRRIC K < EET 2 il A & FERE -

RO DEEAET OIRE L, FF29M A RS AE & L7

(F—1). ZhHOMFEZE20024E5 H 1 HIZ2008E /L

FUAICHEREL, 6 H13AICHEMbem, £:f1100cm®

M ERE L, BEATIC R 0 Bde] B Uiz, AR O

HAHIFER AR Oa Ll R THSH. 12H11—-13H 1

R, EWE, R, ERPITRE L0

¥ (KX 58K 3N %, BRICHEEXE, MEWE,

EIEB L OWREZBc I Es T oOTFRiES

HiE Lz (KX 316X, 3KHE). ZhboBET—4

%, 199TFEEF L UN999F TG b o e R PRI

SEHEL, H2ERSOFRERUTY T, HAlEE

L7z,

m # =X

1 FREEE
B L721570 0 - ROES R, BEHE, EFIR,
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TERE R R 1 L O T SO EEIZ )T 2 R T

VHHBZSEE® b (R—2). & AFERER]OFRAE O

P& — 3R d. TR HAEMD A altaicum 1%,

XML EARE LS ERRS Y, ks LU 11

INUTH T, IEBETEHRIIESR, EHRBID
RN, BT, BT REER L OB
T &R P E R
RNEHER TR B L OIEXR SR VEZ R L

IIBEE I KR EVVEA R L.

F—1 MR Lo - SRHTER S Ok EF AR A

fRAFf S JPE S dhFL R ShRRRE YRR
1 40004391 142862 ALTAI 1
2 27027143 138870 97 KAZ 86 1
3 27022086 134708 Mo28 2
4 27022087 134709 TAHA1 2
5 27022088 134710 T/4A2 2
6 27022089 134711 Mo65 2
7 27022090 134712 Mo66 2
8 27027059 138786 bt 3
9 27027054 138781 &% 3
10 27021135 133831 #R/AKKA 3
11 27021134 133830 A& 4
12 27027055 138782 4
13 27018219 132211 PUFRAL 5
14 27027056 138783  Hiill 5
15 27027057 138784 Fjiil 5
16 30015486 219393 M %F 5
17 27009897 127028 i 6 1
18 27021163 133859 Bk —AK 6 2
19 27021225 133921 &# F{-H 6 3
20 00027897 25446 1M 6
21 27021169 133865 HFOIMMRIRALN 7
22 27021231 133927 AR —AK 7
23 27021148 133844 HHE —AK 7 4
24 27009903 127034  FLIARIEA 7
25 27009913 127044 ARA—AK 7
26 27021157 133853 AR —AK 7
27 27021176 133872 ARAMGEK 7 5
28 27009916 127047 JBH—AK 7
29 27009920 127051 4xH 7
30 00027882 25431  JHiIF 7 6
31 00027879 25428  TERFF (k) 7
32 00027888 25437 I 1)1l 7
33 00027890 25439 KA 7
34 27009904 127035 FLWRIEB 8
35 27009905 127036 HizaX 8
36 27021218 133914 4 8 7
37 27009909 127040 ZZA 8 8
38 27021153 133849 8
39 27021174 133870 8 9
40 00027910 25458 ZEEFNRE 8
41 27021214 133910  HJIIBEAK 9
42 27021181 133877 JrlfM/k 9 10
43 27021198 133894 =& 9
44 27021213 133909 ¥ LB/ 9
45 27009899 127030 kA 9
46 00027901 25449 ¥ 1kMAE 9
47 27027050 138777 I 9
48 00027902 25450 )14 9
49 27027049 138776 W&k 10
50 27021227 133923 KEHEL—AK 10
51 27021230 133926 MR AKX 10
52 27009895 127026 M B1%5 10
53 27021179 133875 &k 10 11
54 27027038 138765 10
55 27021180 133876 10
56 27027039 138766 10 12
57 27021229 133925 10
58 27021192 133888 10 13
59 27021203 133899 10
60 27027041 138768 10
61 27021197 133893 10
62 27021152 133848 10
63 27021160 133856 10
64 27021164 133860 10
65 27021177 133873 10
66 27021216 133912 10
67 27021161 133857 10
68 27021204 133900 10
69 00027899 25448 10
70 27009901 127032 ¢ 10
71 - - RIA T — 10° (¥FAFEi)
72 - - R 10 (mx=afify)
73 - - Hh—A 10° (FHEOHF)
74 - - a2 10° (M)
75 - - F#ig 10¢ (MrAHE)
76 - - 227 10 (BhE )
77 27021199 133895 it 11
78 27021195 133891 &% 11 14
79 27021170 133866 P 11

a: 1 AR EFAERE (A, altaicum), 2 2= VEE, 3 WIEUAERE, 4 PERZRE, b PEZEARE, 6 MERE TR, 7 AR, 8 IERESH

[RrraE e SRR PV
80 27021221 133917 A A—AK 11
81 27021172 133868 A AHRIEAK 11
82 27021196 133892 &bl 11
83 27021193 133889 E# 11
84 27027040 138767 43 11
85 27021222 133918 & —A 11
86 27021210 133906 HURAMR—AK 11 15
87 27009919 25489  dEL{H2 5 11
88 27021162 133858 ik 11
89 27021215 133911 IEHT—A 11
90 27021159 133855 fA—AK 11
91 27021146 133842 fifrRi% 11
92 27021149 133845 FAKYH—AK 11
93 27021209 133905 K'EH 11 16
94 27021224 133920 HITA 11
95 27009900 127031 A 11
96 27021171 133867 B5A 11
97 00027942 25489 KEAMN25 11
98 03029136 108083 4R#E 11 (BEERET)
99 - - AR 11 (FHEDLx)
100 - - el e (Mruffig)
101 03029135 108082 Hybrid Footlong 11 (BLEFRE)
102 - - 221 1Le (ML)
103 27021226 133922 EXAHTFL 12
104 27021223 133919 K —A 12
105 03029137 108084 HLEEfT# 12
106 27021191 133887 &F 12
107 27021200 133896 435 12
108 27009907 127038 iHIFG 12
109 27009902 127033 HiH. 12
110 27009896 127027 P 12 17
111 27021211 133907 4t —AK 12
112 27027051 138778 7} H 4R 12
113 27021217 133913 B EMRE—-AK 12
114 27021158 133854 (¥ 12 18
115 27009894 127025 fifg——*A 12
116 27021173 133869 Hi[H 12
117 27021145 133841 {EHARE 12
118 27009906 127037 J2kS 12
119 27021150 133846 Wi —A K 12
120 00027863 25412  fbkt 12
121 00027883 25432 EWNRERE 12
122 00027896 25445 25 12
123 00027911 25459  AfifE 12
124 00027923 25470 EJIIK 12 19
125 00027909 25457 HiH 12
126 00027919 25466  EFEEAHH 12
127 00042089 37698  FLHfER 12
128 - - RIARYY— 12¢ (XX AFhERHT)
129 27021228 133924 XLOF 13
130 27009912 127043 iy 13
131 27009910 127041 AR 13
132 27009911 127042 HHARIR 13 20
133 27021165 133861 =L 13
134 00027924 25471 AR 13 21
135 00027927 25474 i 13 22
136 00027930 25477  Wp/:IEA 13
137 00027928 25475 13
138 27021194 133890 HULL 14 23
139 27021232 133928 JLEK 14 24
140 27021151 133847 JLEK 14 25
141 27021175 133871 e 14
142 00027898 25447 JLEKH 14
143 00027938 25485 JLEK 14
144 27021190 133886 #fk 15 26
145 27021156 133852 AL 15 27
146 27021144 133840 HHEANLSE 15
147 27021220 133916 &R LG 15 28
148 27009917 127048 KR 15
149 27009918 127049 KBl 15
150 00027941 25488 B 15
151 00027943 25490 FEVESLERY 15
152 - - 9l 16 (RFAFEH)
153 27009898 127029 ~UZE®D 17
154 27021212 133908 FRONS 17 29
155 27009923 127053 HE 18
156 27009924 127054 %% [ 18
157 27027058 138785 v 19

F, 9 BEARFHE, 10 TAERERMR, 11 TERAGER, 12 TAEFATR, 13 JUEREHESR, 14 JURBEILEASR, 16 JLRRFILEMR, 16 TERE
BAGR, 1T ARRR, 18 JUARENEREAHER, 19 Zof
b: B K OB RO A R LY, & SRR OFE 2R 3Ry A FE L Uit L7 iR

ol (FRA——4)



124 HP AN eI H 8
7o OO L Do T P EFEARECILARRE LS R IE GaflE NI BN R HLE ST & o7z, ENOMTE

ELPTER K OSER P SR N S o o, - TRIE
IR RS B b /NS, HERARED R B RE DT
TEREREE O BRI T DB A I L7z 25, %
OMERTIZBWTHERMENZEO b (R—4).
INSORBEEMWKOR SICBET 2SR, EHER,
fEXE, IMEWE LHMEO K S IR 28, 3
Birhduier, EEIMR TGS, ThEORE
DOMEETIE, £<2301% LV THEDOHEN® -
2. KRS, KSICET 5 3EMICIZEOHBENE L,
INHOJBE LT o8, EER & OMICIEE WA D
BN LTz,

15780 FE « SRR O REARE O IR IZ DV T ERRY o MT
AT TR, RITHEMIEDO KRS L4 >0 7 STk
WOT BN DH 1 ERG ERMIEO R S ITRESIT Hh
D2 ERI TRIBT% DA 5-EN G2 b (FR—5).
M — 11281 B &8 2 RS0z =T, A
altaicum, € INEE, PEIZEZAREL LOBBERD
AEA AR OF SRR T 7y S, BAREANO

BECIE, IBEEO F{oH%R, MER, SBRONMEITR
T Bpotz, bbb, By - ERAKRLS, BT
HSRITE A RIS, B - EEITRWD, ST >80
2L, HOHRER IRDIMERITH 1 R, 50>
WL, B ERPMCERF L LTV DL LD EH

RIFHE 2 - HIRMBUTHM L, ZTAENDOIEREAYREDN
AENTZ. TERTE 1 - BARR, LERIE 28R

DFNENBRILANEBIZ T N—TZHR L=, b
DMFRRENZ ST D Z LT TE R o2, £7-, I8

F—2 JERERHEICEAT A5 IED
2 WA T — ¥ OFHE

HoH R BEGREL
R (cm) 0.59%**
HERE R (cm) 0.62%**
L P72 (mm) 0.85%**
HES P JLEES (mm) 0.87%**

oy o8 OF) 0.91*""

FEL0 1% LV THE

#—3 AFXBLVA altaicum OIGREFFE 9 TRE I L ORCEFRE 7 TE O SRR ) fE

TR PR
% R
- Gt S RN REHT RS 0 LR X ME T AR x 100 e
MR o g R B E R B B WE R 19998 2000-2001% s
) " ME EE MK % B& RE ’
cm cm mm mm ZS cm mm mm g (5-7H) (7-94) (9-104) «(1-127) (12-2H) (2-3H) HA
1 A altaicum 2 209 127 71 57 22 722 273 206 1.94 276 2.09 -1.02  L71 -0.84 2.48 5/8
2 EUELEE 5 49.1 164 154 87 20 710 309 339 240 3.68 210 —0.57 175 -0.77  2.47 5/8
3 EDRMARRE 3 536 226 209 13.0 1.1 66.6 37.7 302 2.2l 4.16  2.11 -1.01 277 -0.06 3.93 4/14
4 PEKRAERE 2 510 226 274 175 0.2 70.3 46,5 518 270 427 240 -0.43 241 0.5 352  4/25
5 HHEIREAE 4 446 170 12.9 8.4 89 64.5 24.8 287 2.03 3.60 2.08 -0.62 3.17  1.30  3.09 4/24
6 MEREFIESA 40 427 17.0 0 423 208 0.0 59.7 572 477 2.27 3.69 246 0.25  3.57 1.03 294  4/16
T IEREINER 13 56.6 248  30.1 184 0.1 732 481 46.0 2.33 4.02 269 -0.29 372 121 229  4/25
8 INERESHR 70553 204 205 127 21 7L8 299 299 217 4.00 254 -0.10  3.19 097 247  4/26
9 BR¥REf 8 541 218 210 143 1.8 758 31.0 348 L76 357 2717 085 325 155 249 5/
10 TEREWR 28 474 230 291 19.1 00 683 39.1 334 222 415 273 -0.21  3.26 178 225  4/24
11 FERAEERER 26 521 234 293 19.0 0.1 69.9 386 346 2.22 3.75 2,62 -0.06  3.44 182 242 4/21
12 FIERAWR 26 53.0 235 286 18.0 0.3 70.1 395 340 215 3.83 262 -0.15 326 1.87 231  4/20
13 JUGBEE R 9 569 226 178 119 24 830 281 302 2.02 3.84 263 0.22 311 1.57 276  4/27
14 LEBLEKRR 6 535 217 19.0  12.0 2.0 794 29.0 313 205 4.03 247 0.05 343 134 269  4/29
15 JUABELAMIR 8 542 207 172 10.8 3.8 79.0 27.0 29.8 1.82 410 252 -0.26  3.48 146 2.82  4/29
Zofh’ 6 48.7 198 186 119 1.2 644 339 318 219 3.88 224 -0.61 270 0.83 3.30  4/22
Ak OrH) 157 517 222 252  16.0 4.9 70.7 37.1 340 215 3.88 258 -0.14 321 148 2.50  4/23
arFHBIZOWTREEET Uy 7 KEC, Blfifa P& TRt
b: 3 — 1H1No.152~ 157D SO KM, BREMIZRIL Tl No. 1572 k<
119974 FE L 19994E FEE O 2[a D FH A O T4
d:20004F AR D AR AL R
#F—4 XXBIOA altaicum OFRERFEIILE R OFEIREA TS
BHE R ¥R AERE O BEEITR ER PR IR oK
LY F(em)
B (om) 0.50 **
1t R (m) 0.42 ** 0.20
/B (mm) 0.27 ** 0.29 **  -0.05
HEL PR (mm) 0.04 0.47 **  -0.32 ** 0.52 **
BER rh JL 2 (mm) 0.08 0.64 *** -0.28 *** 0.45 *** 0.93 ***
X (mm) 0.00 0.31 *** -0.29 *** 0.67 *** 0.82 *** 0.72 **
ST R (AK) -0.06 -0.46 *** 0.13 -0.39 *** -0.67 *** -0.72 *** -0.60 ***
i TRIH(g) -0.04 0.17 -0.20 0.32 *** 0.38 *** 0.35 *** 0.46 *** -0.42 ***

ok

:0.1%L L THE
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#—5 XXBLUA altaicumlb75FE « RO
TERERSHE O TP D ER AT L DA~ by
Ea %52 %3

I A fiE 4.27 1.80 0.84

H5HE (%) 47.4 20.0 9.4

BREOEA I
Ly F(em) 0.073 0.633 0.172
BERS R (cm) 0.287 0.455 -0.366
12 F(cm) -0.120 0.582 0.112
/NERR 5 (mm) 0.324 0.097 0.626
HEL PP (mm) 0.446 -0.087 -0.164
BERY o 2 (mm) 0.445 -0.019 -0.344
AP (mm) 0.421 -0.134 0.217
TR (R) -0.386 -0.003 0.206
i THRIE () 0.265 -0.135 0.444

[T
ERS DR <,%§?¢ ko Rs

REEWER, Wi TR KONGRSO B E -
THA LTcl=®, JERBRED D 2 & A RO B e 15
TR SN enoTz.

2 MERFHE

EREE O R 2RIX, A, altaicum TIIWT O
BRICB W T BN (= 3). PEGHRAMELES X
OHERARIOE (5 —7H) OMIMRERNFEN-
7By, BAELRIIAE IS Sz, IERINE R X
OVE LR IEE ¢ PR & L CORMED K< Fbh,
WIE I X ORI T 2 R R 2203 FEi i s s o 7.
WK TIEZ < OEFRREIZ BV TR R ERME T L7Zo
WL, B EREHIREE D DI CHER R A F &
AU TEBRENRIT, PEBIOREOLEE bR
T, 9 A OXEFAERTIIAMETRAMEL R LD
O (F—2W), FIFK (9 —10H) ([ITZEEI B L
7.

—J, KiRWEMEICoOWTIX, A altaicum, TV
IV, PEESRMFERETIL, BAH (12— 2 H) 1TIK
IRIC & » Tl EF R 727202, AR E RN E OfE
Zor Uiz, [ENOMFERE T, TR, JUERRICHRT
IVERE SR LA A R R MR o 7o b oD, AR
RICIZE ST, BAHI O R RN A D ST
LR o Tz,

AL, EESEICIRR - R ZER LRV ERD
A, BEEMI S RS 7, g4 » ARE (6 —7H)
THE - BRIEL 7=, fho SIS~ CEBAERREL, hE
SRAFERE, WO CIERE T CHRN R BE LTz, Kt

WZBRAEDN B 23 o 7o D X FHE, IR\WNTA. altaicum
BIOREVINEBETHST-.

R & ARIR I 00 6 S D W O FR S Rk = BHAE ]

H2ERSY

X—1

° = OA. altaicum
A i L oE L B
0° o 2 A R
Aag B %m i
|| X
A el
A o S B IVEREIVE R
* m g ANV

b 4 ° © LEREELER

° - PIIES 5IF N

RIS eSS P
4 o° * FAXFR

° ode#

A TURIE/ VAT MR

6
6

F1ERSY

*?:BJ:U“A altaicum15750FE « SRHEDOTERERFE
ITEEDH 1, 2 EMI A TIT X DHA.
EMAT= TIECOWTHBGREAEE L& 25, B
AW ORI R RICIE, BE, #Ikd X ORIA O %t
REE L ORINC0.1% L~ L TIEDFEN, REMOH
MEER L ORICEOHBENRO bR (F-6). %
72, BAFEMNC DWW TIE, #1438 K ONA M o f s pl R
EAOHBENED b, R T IE & SIS TR
GINTEAT S TR R, 1 ERIIINAS L OA B o4
BHERISZRL, F5RI13IK931%, F2EMDITFED
Eé,@%@éﬁﬁﬁé’%@digm HFHRITH19
% Tholz (F—7). #1 Lk EHE 2 Lk O
B2\ T HARDMFEFEDZ < PR AAHTICER LT
i LT=DIZH L, A. altaicum 38 X OV v I REIT
4, A3 JOWIRKI O sl R A3l Sdu, BRAEHIASE
WRREIZEES &, B2 RICmMELZ (M—2). £z
HEMHFERE, TERAREES L O EEARIIL,
AR LOPIKIZRLRB/ATH L Z L0 n, BAKOE 3
BIRIZT 1y SN, FRCHEHFARERE CIEBEA RN
Rtk D, ARG L AN KE <EEhz. BN GTE
BETIE, BERSREIBATEMI O & L PIRKDE B 812

BT B DE 2 FRAOEENRE L, 1&@&"&@%&5\:
LSRR L. BLED X ST, ERMET7TIRED

#£—6 XXBLOA altaicum ORI BIAE L E R
B L OBITEH O FE BREA T

SUIRIAIR R R 3

EIES 23 AR W 3] WK
(11-121) (12-2H4) (2-3H) (5-7H) (7-9H) (9-10H4)

SHIRIAR R

A& (11-121)

4 (12-251) 0.43 ok

AR (2-3H) -0.20 -0.34 ok

W (5-TH) 0.18 0.13 0.00

B (7-901) 0.28 %% 045 #kk  -0.23 #k  -0.07
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Verification of Variety Classification of Bunching Onion
Based on Principal Component Analysis of Morphological
Traits and Growth Habits

Tadayuki Wako, Hikaru Tsukazaki, Takayoshi Ohara, Masami Yoshida,
Satoshi Shimazaki, Toshio Ando,
Ken-ichiro Yamashita and Akio Kojima

Summary

Bunching onion (Allium fistulosum L.) varieties were classified according to some morpho-
logical and ecological traits, but the distinction of many varieties currently localized in Japan
has not been verified based on objective data. In 1997 and 1999-2000, 157 accessions of
bunching onion and wild relatives were cultivated, and several traits related to morphological
and growth characteristics were investigated. We observed significantly positive correlation
between traits related to plant length and between traits related to plant thickness. Significantly
negative correlations between scape length, tillering number and width of flattened leaf blade,
diameter of pseudostem at the middle, and width of flattened scape were detected. Relative
growth rate (RGR) in midwinter was positively correlated with RGR in midsummer to early
winter, and was negatively correlated with RGR in early spring. Pseudostem length, diameter of
the pseudostem, and width of flattened leaf blade were positively correlated with RGR in early
winter to midwinter, and were negatively correlated with flowering time. As a result of a
principal component analysis of nine morphological traits, the cumulative contributing ratio of
the primary component and secondary component, the former informing plant thickness and
latter informing plant length, was approximately 67%. A scatter diagram of the primary and
secondary components indicated some specific clusters according to conventional variety classifi-
cation. As a result of a principal component analysis of seven growth habits, foreign accessions
and varieties belonging to the 'Okunegi' group were plotted specific positions. Based on the
survey data, we selected standard varieties representing the domestic variety classification and
picked out the standard character of each of the varietal categories. Similar results were
obtained when nine morphological traits of 27 standard varieties were investigated in 2003 and
their data was applied to the formula for primary and secondary component conducted from the
analysis of data of 157 accessions. The principal component obtained from our data and standard
varieties representing each varietal category would be useful as a reference for objective

evaluation of characteristics of bunching onion varieties.
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