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The characteristics of the distribution of Aquifoliaceae species in Toyama Prefecture
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The characteristics of the distribution of ten taxa in Aquifoliaceae in Toyama Prefecture were examined with
eighty seven environmental factors obtained from Mesh Climatic Normal Values (Japan Meteorological Agency,
2016). The taxa treated here are six taxa of Subgenus Ilex and four taxa of Subgenus Prinos. The environmental
factors are monthly and annual value of precipitation, mean temperature, maximum mean temperature, minimum
mean temperature, day length and amount of solar radiation, monthly maximum snow deposit and annual
maximum snow deposit, WI, CI, Japan Sea Index proposed by Suzuki and Suzuki (1971), and altitude. The data
of range of ten taxa were provided from the specimen description in TOYA, literature and field note of authors.
The analysis of the distributions used one-way ANOVA and cluster analysis.

The climatic environments of each ten taxa in Subgenus Ilex were significantly characterized by annual mean
temperature, as Ilex integra was found in warmest area, I rugosa was found in coldest area, and other taxa were
distributed in the intermedia area between I integra and I rugosa. Except L integra, there was no significant
difference in annual precipitation among taxa of Subgen. Ilex. Comparing the deepest snow deposit, Subgen. Illex
was classified into four groups, such as I integra group, I. pedunculosa group, I leucoclada group and I rugosa
group. By the climatic environments Subgenus Prinos was failed to characterize the each taxon. Although there
were no significant differences in annual precipitation, deepest snow deposit, annual duration of sunshine and
Japan Sea Index among these taxa, I nipponica and I serrata were found in warmer area and I macropoda and
L geniculata var. glabra were found in cooler area. By a cluster analysis ten taxa was clustered into four groups,
L integra group only for I integra characterized by warmest temperature, longest annual of sunshine, little deepest
snow deposit and fewer summer precipitation than winter, I pedunculosa group including L crenata, I nipponica,
L serrata, I. macropoda and I geniculata var. glabra which characterized by cooler temperature than I integra, less
than 1Im deepest snow deposit and fewer summer precipitation than winter, L leucoclada group including L sugerokii
var. brevipedunculata which characterized by intermediate temperature condition, shortest annual of sunshine, more
than 1m deepest snow deposite and summer precipitation as same or more than winter, I rugosa group only for
I rugosa characterized by coldest temperature, most deepest snow deposit and more summer precipitation than
winter.
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K1 BURICBASHIIET/ TREVMT, SERVESEHLSHIER.

EF/XHEHE Jex integra Thunb. EF/F 23
EF/XHE llex pedunculosa Miq. =) 111
EF/XHEJE  Jex crenata Thunb. A XV 207
EF/XHE  Jex leucoclada (Maxim.) Makino EXAEF 93
EF/XHEE  Jlex sugerokii Maxim. var. brevipedunculata (Maxim.) SY.Hu FZHI /A XI5 98
EF/XHEHE Jex rugosa F.Schmidt YILYT 26
DAERFEE Jlex nipponica Makino SVYUAERT 19
DAERTHEE llex serrata Thunb. I AERFE 43
IDAERITHE Jlex macropoda Miq. Ve wAY ) 80
DAERXHFE Jlex geniculata Maxim. var. glabra Okuyama FHI/ T AERF 13

ELFFOZ LT, BARICIFCENBHL TS (F
‘I, 2017). FAEOXNG LT HETF / FFHEWX, EH
HIZE > TEILRICHEARS A L TWD EHIl L 72105534
BT, ®F/ FHBEOFHEEEL Y AT NXHBEADHIET
bHoH (F1).

TF ) FHBOA XYL, A XV TFOEFETH D
AA XY TP gte. HAAERIITOYADFEA (2018412
H31BBE) &ORMNEEH L 23k ((158) KROSKH &
RO BRI TH 5.

DAREROW, HFA L FoH S VT AEAR K Ok & 8L
HTHBEATH D Z L PRI NI AIERITEHNL 72
ode, UL, HHLESAERICETAROFERZE
BIZHERTE b Tl e Bbhs., £z, EHL
28 TEERIEA 1, T2y 72 & OIEWEH &2 R 40
B, ZOEREEHL 20072,

DAABERITTRTIRA v 2 (LUE, HicA vy ot
FE) WWEWH L7z, FL A vy 2 ltadENDEE05m
BHRITHS L TLOOHHIERE L.

AR DT D 201, [RETRREEL TV

WBIZEH2EF / SHERD S,

Ay ¥ 2 PAEE2010 (RET, 2016) MW, Hwic
AEEIX A Bk, FROKE, AFBEKIER, FEERIE,
G R ERIR, HFERkERIROEEEME, HFE5k
KRR, AREKIROEEEME, 128 -3 ORFERS,
EREES, HH R, F£45 0 REHE, B BNE,
FEYHLERANETHD. T, TOMOBRERNTLL
T, pAHA v 2R, SR (1976) DD
SO (WD) L&z (Cl), &k -k (1971)
D AR (JSI) %24 vy 2 FEEPSEHL THW .

ZNENONFEREN AT HERE LT 272901,
ERIOR U TRl L R 72 & 2N 2 8T DBREEIR 1 %
WT, ZHElEE (SPSST v 7T LA%2FIH) &7 T A% —
S (SPSST7w 75 ZEFIH) #4777,

3. HBREEF

(1) EWREET/ FRENOSTOREMEE
BILRFEET T 7 FFRHEY) 10 SFEREO S AF 2 KR L
7. ZO 10 DEHEDPDAAT D A v ¥ 2 DfFE L FEFOF-
FE & R DR 2 RS HRBZRK2ATR LT,

1 =
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T FEHEYTAEE2~2807 mIZof L Tz, 2
X, T FRHEYAERIC, EILROWE B
HIEDORERINE THML TND Z & &R,

B EREONAMOVEER LT 5 L, EF /F
METIEES / FPEHIKS G5m), YV TFRED
EVME (1841m) Z/RL7., VAERFHBTIII VP~
TAERFDELES (100m), #7770 xE
REPbEvME (382m) L7z, EILRICRITSEE
ROEESAA (K 2007) LOBFRERS L, TF/
X, vad, 4AXV7, IY<IUAERF, UAERF,
TANE, 7770 ) T AE RXOTHFERO NG
Ay v a3 Ay v aD50%L ESRIERMEE (R
0~500m) IZofHLTWie., ZON, TF/FLI¥~
U AE RXE TN TREBMRRICOML, thod5shE
FEVLPREER AR 2 oAk & U BRI (500~
1500 m) bl TWiz, EXEFETHI /A XY
FTIE, FODAEA v 2 D50%LL_EIXE R AR
HY, 7RO IIIRIERAAEE & S L EERAREE (S
1500~2500 m) D HFIZH Tz, VIV S DRI A v
vad 5 b, 50%L RITEEILSERMEIRICH Y, RV

JXIERBTEHEF /Xy aan1 >0EEY 7 71—
TEEY, MODFEEITENENRNOY T T N—T 2o
. ZoZkiF, BEF /XY IITORAHMOES DI
YEICHBEZITED SN2, todnfErE L ofics
BEIDLDZLEZRT. UAERFHBETIII Y~ A
EFERFETRAERS, UXAERFLTANY, TANL
XTI TN T AT REREFY T I N—T EEo
7. TOZ L3 A>T EEE R E R -
TWbHZEZERL, IV UAERFELAFZ /) T7T )
U AE FE ORI MEROFEEEICEEEPA LN
L0, ZO2HFHOMIAET LIV AERFLIT~
TAERE, TANFT LT )70 ) T RAERFDS
FRERE OWERICITE BEPRO LIRNZ & ZRT,
ELHTIE T 5 &, TF ) 2R TELEHKIED
RHIRWAT (-2.2C) & T5DIEY VY 7T, &b
BT (14.3C) 29T 5DIFETF /) F LA XV T
oo, FEIKIROEHE T VY F R BIEL 3.570),
TFEF0 K LEVE (13.5C) 2L, TF / Fi
BT, &0FRMOFELHKIROVEME %2 ZE LIS
DL, TNENORERTEEY T I/ N—T eI N—7F

VIR R L A (2500 mELE)

o7z,
DREHOERVHE Y HRBNTLEHLEK TS L, £

ST E Tz,
R, L2l U AE RSB T,

ORPAE

®2 BURETF/XIRBYUASTT D3R v 1 DESE &L RIEE.

PHEHETARICRRL L
I~ AT XL

e ZE&=(m) - FEHSE N FEKk= . =EESE _
SEH+SD(RE-RE) FEH+SD(RIE-RE) FH+SD(HRIE-&E) SEH+SD(RIE-F&RE)

<EF/XEE>
EF/Xx 55+58 (2 — 258) a* 135+05(123-143) a  2293+208 (2135 - 2817) a 48+12(25-79) a
vag 2934251 (3 - 1405) a 11.9+15(56-139) b 2521339 (2117 - 3570) b 81+37(34-188) b
ARV 610551 (5 - 2081) b 10331 (1.4-143) ¢  2475%270 (2141 - 3218) b 10350 (34 - 202) b
EAEF 922+418 (58 - 1825) ¢ 86+22(43-131) d 25732266 (2058 — 3292) b 132438 (39 - 190) ¢
FTHE/AXIY 1257533 (66 — 2409) d 6.9+30(0.7-133) e 2603273 (2058 - 3183) b 15036 (56 — 205) ¢
VILYG 1842442 (452 — 2807) e 35+24(-22-99) f 25554317 (2058 — 3041) b 17623 (140 — 205) d
<OAERXTHEE>
SYTIOAERFE 10052 (9 - 209) a 131204 (124 - 139) a  2425+340 (2145 - 3214) a 61%x11(51-95) a
YAERSE 126176 (2 - 1086) ab  13.1%£12(7.4-141) ab 2350279 (2094 — 3125) a 6127 (37-185) a
TAINE 302300 (10 — 1458) bc 12016 (6 — 139) bc 2497327 (2149 — 3570) a 77£37(27-188) a
FH0/T9) I AERT 382406 (39 — 1486) ¢ 11523 (56 -139) ¢ 2505285 (2176 — 3117) a 78+45(38-181) a

i F B R N wr™ - cr~ - Jsr* -

Fiy+SD(FIE-F==) FEH+SD(RE-&RE) FH+SD(FRIE-TS) SEH+SD(RIE-&E)

<EF/XEE>
EF/X 160339 (1488 — 1670) a 1074 (97 - 115)  a -5+1(-9 - -3) a 1134 (108 - 122) a
vag 1528465 (1406 — 1668) bc 95+11 (50 — 111) b -12+7 (42 - -5) a 109+9 (84 - 128) ab
AXYY 154165 (1395 — 1674) bc 84+22 (30 - 115) ¢ -20%15 (=73 - -3) b 10513 (78 - 126) bc
EXAEF 152349 (1395 — 1640) ¢ 7115 (45-104) d -28+12 (54 — —6) c 10514 (78 - 127) bec
TFHIE/ARXVY 1529455 (1416 — 1679) bc 6019 (26 — 106) e -38+18 (-78 - -6) d 101+=15(78 - 126) ¢
VILYE 156263 (1471 — 1679) b 41+12(16-79) f -58=+16 (-102 - -21) e 93+13 (718 -117) d
<OAERTEE>
SYIIAERE 152838 (1429 — 1591) a 1043 (98 - 111) a -7£1 (=10 - -5) a 112+6 (102 - 122) a
YAERF 156556 (1415 — 1674) a 1049 (61 -112) a -7+5 (=32 - -3) a 1117 (81 -126) a
TANE 154068 (1406 — 1668) a 95+12(53-112) b 117 (-42 - -4) ab 1109 (80 - 126) a
FH/I9) O AERE 155459 (1477 - 1645) a 92+16 (51 —111) b -14=+11 (=44 - -5) b 11511 (84 - 127) a

* 1 DDTILITFRYMNIEBHNTRICLEE Y TV IIL—TERL EROTILI7FAVMNIEROEB Y T T IL—TITENDIEERT.

kR (1947) DR EIES
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TAERE, DAERFETANY, TANFELFT )
TV VT AE RFEIENENEGY T TN —T B
L7z, TOZLERUAERFETANTNITYUAE

RELA7 779007 AF REFOFEIIET S L
R

FERKEZ LT D &, b 7RWAT (2068 mm) 1
DT DHDIXCRATFETHI ) AXVTT, KHEN
A 3570mm) & ZAIHMMTHDIET AT ThoTz.
AT D ERE K B D WIGE D R D RN EREITE T / *
(2293 mm) T, &OLEZEWHEHIIT I /A XVF
(2603 mm) Tho7. TF / FHETIX, TF/ F0
B CHEEY 77 N—T2ED, 50 OS5HHN 1 SO0
BEY T ION—TEIEK L. T2 EiE, BF /) FHE
J&TIEET / LSO FERE O DA D FREK R ITE N
BIRNZ EZRLTNWD, U7 AE RFHBEOSAHOF
MekKElL, AR THEEREVR GNP o T,

REESAET S L, &bZWAT (205cm) 1T
LCWEDRTHIJAXYTFEYNYIT, kbbb
WAT (25 cm) 1L TWeDiZTF / FThotz, T
F ) XTEBNT, DA OEEREEOTEENRE L /NS
WOSEREIXET /% (U8 cm) T, LRI WIIERET
YLy (176 cm) Tho Tz, BIEFES OB EIT O
TEEEBZITO &, 4O0%EEY T/ v—TF 125 bh
7. BT/ XFEAREEEPRODOVWEREY T I v—,
YV FIIREREEP RO ZWEEY 7 S Vv—T7 T, E
FIXEINY ORI, YATEAXYTFOEEYT
TN—"T, ERAEFETHI)AXYTFOEGY T 7 N—
TR S T,

FHRRM AT 5 L, RbEWVET (1679FFH) 1
DL TWZDIETH I ) A XYY r, bE
WAT (1395B5[) 129 L TWieDidA X7/t e A E
FThole., BF / FHIBN TH H REEH O FEHMEDI B
bEWHEHRIZTT /X T, RbLVEWVWDEEIIE AT
Tholk. TF /X LYY S, EAXATFIIRERLIEY

HXHFHI—0) v EEEHRE
0 5 10 15
l ]
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YT TN NI, VAT XV, Th
RIAXYTE, ERATFEVAYTFOEEY T I —
TEEK LT, U AT NEFHE CTIIADEERI>OEE
YT IN—T R LT,

WI (B0t w45 L, HAfHE (115) %
IRLTEDHERTETF ) XA XY THoTz., WI OF/N
fifi (16) ZRLIZDERIIYANY A ThoTz, WI Ok
il & B/ IMEDZED RS K EWDEREIZA XY 7 (85) T
Hote., A XV FITRWTRKAE & F/IMEDZERK Z W
DERIT I AXYST (80) Thole, ThH 20
DIFERENE, MODFERITH X THOM L TV DIREEREE
DMBENZ & &R d. WI ORI & e/ MEDZED e b /N
SWAHERITII VY~ AERF (13) T, KICKKEL
B/MEDEDN NS WSERITIET /F (18) Thotz.
TG 200D MIEEIFO m IE < 225200 m &
T, FNLY EREAE LRI EWZD, WI 09 FhE
PRI/ S <o TWHEEZLND., EF / Filg
TRENENODERN L DOEEY 7 7 V—T &AL
L, VAERFHBETIEIVYUAERF LT AERNF,
TANFEAD ) 7T ) T AE RERENENEEY
TIN—TEER LT, WLICRITDEEY T 7 —T 0
TERR /N Z — ARSI & K B2 Z2R L 2.

Cl R fEH) OnEHYEEEZHK TS L, £F
JXEBTIREF 2 XY I InEEY TN —F (F
WE-5~-12) 2BV, o4 ERHTEh EhEh T
BY 7 IN—TEFR LT, b/ EWCL 2R L e 88
BRIV A ThHoTz, VAT RFHEBETIII YT X
TRFLTRAERF, TANEIDEGY T I V—F (F
BEIZ-7T~-11) T, TANLL AT )T VT RAE
RENEEY 7 7 —7F CEBMEIT-11 ~ -14) 2L
2. CLICBUI2%EY T 7 N—T DR/ F — 2 b EF
YSIE & L <l z R L.

HAMEf RS (JSI) OFHET, FHAfE (128) Za~L
DXy 33T, K/AME (78) 1FA XYV, B AETF,

THIIAXIT, INYFTHoT. 4
Ay aDN, HARWEEE0AKR (H
| AUHAZ B OHEEFHN) DA v bl

v3ag

DA aBh350% w ik z B o MERE T Y L
VI TH o Tn. MO FERET B AR £90
VL bED A v 21260%LL E3Ai L Tz,

FCET / F L I~ UAFE FF1T100%,
TANL, UXAERF, 27 /70) 00

] 1
it
ARV I
SYIYAERE |
oaErs — !
EF/F ——— EAEFTINL—T
EAEF —— !
THhI/ ARV — 1 |
YILYE !
1

J

®2 AEHOSEERFOFHEZERWNT, VSR —3H
(FHa—o U v FiERE, wordik) 1T > =#ER.
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XL RAETF, THI ) AXYTIFNERENSEEY
TIN—TEERL, VIV TRy T I —T L ieo
o, VAT FFEETETNTORERN—2OFEY
TIN—TEE LTz, 2D LT AF REXHEDS
BRI R AR B AR R D L <EU7epricafm L T
Wb Z & ERT.

WIS D FEREDOSTERIE N T O fE 2 HWT, 7T R
2 —o8r (SPSST'm 7T KEFIH) %1ToTc. T HE
i, B L ZEERAWT2—2 ) v REEREESE L,
Wardizz iz, ZoFER 2 X21Tm L 7z,

SEAWZI03MER-IEETTF /%, YI I/ —F, ¢
AEF I N—"T, IIITFDIDD Y T AL —IT51T B
7. BF ) FIIFM V- T, FEEEKEIMELEL,
BORKEPL I VD72, BEBESPR LD 2L, F
M B FREFR M b BV HUIRIC A L T 5 ST S vz,
JAITIN—TIETAERFELIVTITUAERNY, £7
IV RAERE, TANY, 4 XVFRER, HF
FHKIRBET /X L0 KL<, BOBKENRLLIVD
72, REEENRTTF /X IV £L, FEMAREMITE
AETF TN —TFITIRNTHO RT3 AG L T 5 &
Wrshie, EXEFIN—TIETHI ARV TP oeEw,
EPHLIEITY Y IR TR L, BEORAENL L
FCEITA LD, BREEERY VY 7R
T <, M AR R D DR OHURICHML TN
TN, VY ST NV — 7T, FEIEEAIR
bK<, BEOBKENLAIY L, RIEEENED
%<, ERBRERSES / FITRWTEL, £KEH
ER D RKEWHIICHMH L TWD LS vz,

®3 EF/ FEROAHBORFHNLGKIE.

(2) EF/ XEROAMthD SIRMFH

T/ FEBESFEROSMAHOR ML, FHOKUER
TR HBMOKERF 2L bW THEIT LT, 20
FERAERITRL T,

KR Z TS L, 1SRRI R
BEENRDLNTZ, LAL ZoMEMIZIALSOH TS
FERLC ThoTz. BN, 5H, 68, THDOEHXIRT
Y aateF )/ FOMICITEEERHED NPT
ZLThD.

EREAKEOEHEL T2 &, TF /203070
TIN—T, IFEF /) F LV EVEEYS T IN—T %
TR L T2y, 1HBKEZ BT 2 LY vy Fsbipnt
TIN—T, M NEEY T IN—TEER LT, &
TIHBAETIE, TF/F7—F, vagdta Xy
TN—T, ERAEFETHIIAXVT, IV F TN —
TDIODEEY T I N—T R ENT. D2 LidH
EHRIRTE T TIE AL, 1HRL3AZREDOBAKEL ZNE
NWODIERED DG R TV D Z L Z2RRd 5,

1HDERKARHBEODERED L OFEBEEEZAND & 5
DEEY T I N—TICn T o, EAEFETHI )
A XY FRFUEEY T 7/ N—T L SNz, oA TS
A DF X5 ODEEY T I N—F 2T e dy, i
BTy T o N—F L EEL TV,

(3) YAERFXHEDA D KR FY

U AE RX BSOSO RE M %, FR O %
2 TR < ABRMLORERF 2 b bW T Lz, £
DFERERUTR L T2,

B 1 AFHRIRCC) 1 A DK R (mm) 3F R K E(mm) 1A£X B 5HRMI/m)
EH+SD(RIE-&E) FEH+SD(RIE-&&E) EH+SD(RIE-&E) EH+SD(RIE-&E)
EF/ X 24+0.6 (09 - 3.5) a 257+24 (224 - 317) a 152+20 (135 -202) a 56+02(5.3-59) a
vag 04x+17(-64-27) b 269141 (194 - 387) a 17533 (132-277) b 6.0+03(B5-71) b
ARV -14%x35(-117-35) ¢ 25647 (160 - 371) a 17726 (132 -240) b 62+05(55-73) ¢
EAEF -34+25(-84-21) d 265453 (140 - 347) a 192+21 (134 -248) ¢ 65+04(5.7-72) d
ThI/AXIY -53+34(-124-18) e 256+57 (140 - 371) a 196+21 (144 -241) ¢ 6.7+05(B.7-77) d
YILYS -9.1+x27(-156--19) f 223+58 (140 -332) b 198+23 (167 - 239) ¢ 71+£03(62-77) e
£4 HAERFFEREOSHHOBHNETE.
e 1H%ﬁﬁﬁ_ﬁ 8H%Eﬁﬁﬂ{_ 3H%§ﬁ@m*
T+ SD (&E-=xE) T+ SD (IE-&E) FEH+SD(HIE-=E)
ST OAERFT -13+06 (-23--04) a  30.4=+03(29.9-30.9) a 25+13 (13 - 64) a
AERSE -12+15(-80-10) a 30.2*+0.9(257-31.0) a 25+23(11-123) a
TA NS -28+21(-97--01) b 29.6+1.3(23.3-309) a 47+32 (12-140) b
A7)0 AERE -33+29(-111--01) b 286+1.9(253-3038) b 49+45(14-178) b
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I BEPRD bk,
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KHEBA-/NEE— RHERE 1983 EILEiEYES ‘ ]
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= = N 2 FIMBEARERSEBRADTETIEY
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