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< 2 & € (Actinidia) BT 27 ORS LI
~EEEECHMLCRBY, B, BEAL LT
R EB IR TWAEY, TOPTL, 747
n— (Actinidia chinensis Planch.) T & L
THRE L EhRERTH D, BEE MEH
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116) BIE AL, 2, 6, 7, S{EENRE
FIICSHR LT 5 2 ERHEIh TV 59, F
OB TRE, BEF, EPhoRE I hcER
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ORI REIR I X - e
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BELCREER, ERETHEYHNIr 1 Z0b o
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T, BERL LCERLERD 2 AALXHIEL, *
DAL % & o TFYREREE L,
RBEORE LT, #EL (BER/EE LR
FE ERE/ER #EE L, T TBERESW
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FEUVREE) ENFET DT EARMIPERNCHIE L
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) ToWwTi, Bikd A SHETEYREER S
R E S w B Ui, tRREBILoWTE,
BT A RCERRD BIENERIERT 510, #

BE?2 8O oy o FEERE BIZEIERTD
HROKTFHE= 1o,
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BT T hTh 2 ZFRY, 1R feo% 3
o0, 1RECEEThAETHRETRE (2R -
1 BRER OWMYE) #HEELL, TRE, &R
oy e 2AERERL, BWICEEER W E S
DYETRREIC LD O L

2.4 BREFEEINE

INEORRER L LT, FESE (efficiency of
gathering)? & HE Uiz, Thid, REBOFEESE
R s, 1ERED 7 v RETRER (% - hr D)
PRI - TRET 5 0T, HANEEHET
0.5% e X 5 CEREYREL T,
0:1~314
0.5: 4~10kE
1 :10~311&

1.5 1 32{E~1005K s

2 :100~316{&

2.5 1 317~10007K7%
EVCHSERTELLLDTH B,

BREMEL, NEDOD > 1 >OMREZETHHE
WREB I OWT, HECHKRELERESE X DR
L7,

Fio, W& (g «hr) ¥, FHEERE (g) &
BEMR (L -hr) L oBoHETE 5,
L, BEYEIHEETHBOT, FHREELNY
BECBEL T,

1 yArOREREEBEMOREE
No. %#f#4 e HIE B flro o B HEY
(m)
1 FOEEEEN 1330 R Ry ayrF CHEE, IvwwREYE
2 FElF 1060 I (BB P~V EFE IR
3 BZElE 1200 [LERIE kb &) H o=V VEOAY, ¥=TFY, 197y
4 FrEWw 1220 ERLE Thwy IATRAERF, =V T
5 FEW 920 (fERiE b ) I Hhv A FVH YT
6 ML 1400 UfERIE (MEHE) STV =7y
7 WREA 960 UfERIE (b E) Tawv 7Y, YA ay, 7R
8 WEB 1250 (UERIE MEHZE) 27 ~<v FVYHIIN, VAT HE, 7O
9 WEC 1300 A BE8 ARy ayrF VAT AENF, IVATLY
10 VEEUEER 1370 RAF NSy Y=TF
11 EETAEILR 1180 iRAS BT=Y <7
12 EFEEA 970 IREH HF=V < ZEE, =V TH
13 EHEEB 1100 [LERIE (&) 27 7, =R, 7R
14 FRRWLA 1200 EBARE F =73 =T, 7, AL HBRT
15 FRRLB 1280 [LfERIE (b E) Fry<~v/F vADAEFF
16 Byr i SAE 770 YEHEH (REb ) TH=Y 7, 7R, 7T
17 By-REESHR 970 LESE GkEibE) »5~<v = 7
18 ZriRls 1060 REH A= TN <INy, =v Iy
19 MEEEL 1400 [JIERRERE Yyavy s VAT AERF, Ty
20 BARNERE 870 IUFERIE (b E) =273 7Y, IVATEE, Y=HFYay
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ORI L W ET KD,

S L PHRERE R X ONE L oBERIo W,
BRI ER L CERMT I L h BEEE2 24T L,

3. # S

3.1 BRHINER X O HAEH O HIEEE
B R HBui20%th -7 (1, F1),

forest road

M2 vrrvadtiolEtmos (EERILR
5
Ac:varr, CliVaw 7, Col 3 X%,
Pii7h=v, Arir¥=~v /%, S 3
Y ayFy, M ARF,

%22 RETrovAT BEOvARLNE

875 (2009

#Fli, &ERFogEHmoIREY R L, BE
HWoOZEEIXTT0~1400m TH - Tz, T2 T,
20F%/MMD 55, WfH, FHEM, (LUERE, & L
(BR LB Y) BnehZXhs, 1, 9, 5%
HThote (R1)o EEMEOREE 2 CARLT,
B>, EERBEEEED S D2320%
HFRITRREERTH oI 5D TRRIES T <
v (Larix kaempferi (Lamb.) Carr.) KM T,
BORFE Ly v <=~ v 2 % (Armus  lirsuta
Turcz.) v 2¥7F (Salix bakko Kimura) 7z
EREXEREELESOBESM T o B
DEERERT 7 <= (Pinus densiflora Sieb. et
Zucc) THH, MKOHEB MO TH -, HFF
BIEEBT L C w0 5 MR EERIZ X T
BRTHH, 7 (Wisteria floribunda (Willd.)
DC), 7 X (Pueraria lobata (Willd.) Ohwi),
N A ¥V F (Celastrus orbiculatus Thunb.), 7
r ©¥H (Akebia spp.), ~FZ Y, FAFy, ¥
7 ¥ w (Vitis coignetiae Pulliat) 7x E¥HAEFSh
7o
3.2 BEOV 1 X EFIR
BREORE Y 4 A% X ORI & DRt o
TE2IR LIz, BT & OFREEOHE HAF

No. R4 REFE RER FHE MEH RBEE AR ER# BB I
(g) (em) (em) log (B#C-hr*)  log(g «hr™)
1 FOFEIRERE 447 1.75 1.8 0.88 0.89 AP ® 1.5 2.2
2 BRIl 458 210 1.7 1.11 0.8 CU = 1.5 2.2
3 sl 5.26  1.91 2.01 0.90 0.89 AP % 2.0 2.7
4 Frew 5.24 219 1.8 1.09 0.8 CU ¥ 1.5 2.2
5 Fl 2.25 1.71 1.3 1.13 0.80 CU &% 1.5 1.9
6 HEREE 3.23  1.54 169 0.85 0.89 AP i 1.0 1.5
7 WEA 2.52 1.48 1.58 0.8 0.92 AP & 1.5 1.9
8 W®LEB 5.72 1.99 2.00 0.8  0.80 AP #% 2.0 2.8
9 WEC 1.87  1.77 1.20 1.37 0.8 CU % 1.5 1.8
10 FEBIMUER 3.76  1.80 1.73 1.02 0.95 AP AL 1.0 1.6
11 PEEA LR 5.3 1.87 2.06 0.82 0.83 AP & 2.0 2.7
12 EHFSHEA 501 1.70  2.02 0.78 0.85 AP i 1.5 2.2
13 EFEEB 6.8 2.75 1.90 1.30 0.82 CU i 2.0 2.8
14 FERELA 5.39  2.04 1.95 0.97 0.8 AP % 1.5 2.2
15 FERRLUB 576 2.32 190 1.11 0.83 CU = 1.5 2.3
16 By SAE 3.4t 1.76 1.67 0.99 0.87 AP ¥ 1.5 2.0
17 EBg-BEESTR 6.8 2.05 2.15 0.89 0.8 AP & 2.0 2.8
18 ZgiRlE 4.28 1.64 1.90 0.81 0.90 AP i 1.5 2.1
19 BEEFL 2.39 1.50 1.54 0.90 0.8 AP = 1.0 1.4
20 BRNEE 5.07  1.74 202 0.82 0.90 AP ¥ 2.0 2.7

PREZ L, Wb b FETRE
AP AL, CU: v v &, &3, 8 8ky.

BoNERERE X2,
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1.47g TH ook, IR & TN SR
~L, 2gffiEd b gfBEo 21 (7 gfFiEd AL
B mict 31D DY —27 B4 O0MTHB T &
Mt A Iz,

BRIz oWC, FEL0ZHOF T AP #ER
UZRFE L, CUBIL6 B Th-7 (E2),
AP, CUBICHIRERIZ Th Lt hd 484+1.29
g, 4.43£1.99g T, CUBTIEb o & AE WME
My, RROMTREEOEMECEE REIL
RdbNlehrote, fnlks, HERIERHK L L TAP
BT ZER R L CFFRRARK, CURTIF
HEEBRIUHEILRMEHEY, BFTHRELR

5

Bt

B3

YT DY REBOMEE A
R EDOFHEEY S LER Lie (n=20),

3(1111
a) REFAX R
L RER (e)
L=1.196+0. 153x .
n1=20
2 L R2=0, 549
x p<0. 0002 ) o
~ ® e = .? é
o \\\
§ 2 FHREE (0)
i D=1. 063 x0- 364
1 n=20
R2==20, 869
p<0. 0001
1 i i
0 2 4 6 8
S REER

15

ElghehVBETFEPHEELLELZA, R3DID
it otee FETORGE, BFFHRECIRERK
I 5%, FHEELLFE (FRFh P <0.001,
P <0.02) c, CUR (1.29~1.62g) >AP# T
Bh, BEERHIZEELTKRE o, —F, &
E1 gV BETHTEIRFHECZIEE (P
0.0002) ©, APHE, CUBl ¢ }, R X o T
17~36fA L KREL Blno Tinie,

BRI OWT, LD BI6RITE L <, B
DIZAREDOHRTH -7 (F2), TERD, $HE
h CHEHREBEBRI T LT h4.64+1.34g, 3.78+
1.99g T, Y ZFETIES D E AR EWVEBIT H
h, ERAOM CREEOVHHECEERZIIRAD
bhiehot, ok, BELERE L OMEER
TeBREM IR b ot (x2=0.952 ; ns),

THREEL, BEVA X (BEER I OFHE

#3 BRI AR ST ) BETROLE
A - R BTPTHE RElghiad

(g) BT
AP H
rresl 1.62+0.069a  36.2+4.252
FHEEA 1.29+0.174b  17.3+2.88b
CUR
FEERB 1.16:£0.032b  18.4%+3.63Db
¥El 1.13+0.064b  33.0+3.28a

R, 1 BB b IEE (E¥+e, n=
3).

B OB — I EM e EEE (P <0.05) 2k
W ERIRT,

em/em
1.6
b) REOHR
1.4 - .
L]
1.2 -
1.0+
0.8
- L (e)
0.6 B REE (0)
0.4+ R2=0, 314 n=20
: p<0.05 R2==0, 202
p<0.15; ns
0.2 r
{ i | g
0 2 4 6 8
EHRER

B4 rrsrBECRTLRESE v 1 XOMNERER
£ ey IRHET EOFEYRT (n=20).
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ER) bk Gt s X ORTFE) & o
BrLanse, 4Dk ikhot, BEBLIVAX
LR M4k &, BER, FHRERLLE
BEThh, EEEoEMCH L TREEREIERNK
BHL Twonrdt L (R?=0.549, P <0.0002),
P RERGEIT bR A X 5 wHiESEE
BT AR H -7 (R?=0.869, P <0.0001),
REE L REERREOBR (R4H) &, #fEkc
BEECTHIVEEF L gMAITREELI KDL 5K
TremomigERed v R*=0.314, P <0.05),
BEBEIVNZVCEIIIRE WEECHEL S 1 28
2%, Tibb CUBI2ERND D Z & HFEAR
Bt —H, REECRBERITHETH >
(R?=0.202 ; ns),

log (ffl#% - hr-1)
2.5

R2=0. 537
p<0.002
2.0 &2
% 1.5 ee ©
R
&
B 1ok e ee
0.5 -
1 : i 1 10g(g)
0 0.2 0.4 0.6 08 10

FEHRFE CHEfE)
5 vy OFYRER L REPER L ORBR
SREFER L, B b b RETREON S RE
EXXaBRD.

g
8
@ @
6 -
&
5
B 4
2
B
9 L
R%=0. 284
p<0.07;:ns
0 i ! i ! m
600 800 1000 1200 1400 1600

B
Bi6 varvolgRES LR OBFK

3.3 BELIE s oBFR

FREMEE L CINEIC D\ CE 2 LR Ui, HE
Zh3 1.0 (10~311E - hr™) ~2.0 (100~316{F -
hr D), B G #E) 131.4~2.8 (25~630g -
hr') Thote (F2), FHREE H#E &
BRERR L b5 &, WEOME T No
BBRAED O (M5), FHREE D)
FEIATH L T H5RERESEROL I 2 K
FTHEETHD (P<0.025), BEL 2 RoOER
HgEAE S5 h (R2=0.537, P <0.002), FHEE
B Cof#tfE) 0.45 GuofET2.82g) {HETERER)
LB/ T2 B T &SR E T,

EE & PREE L ORERG, EHEiEE
OERIKTOEBY THD, T HES1100m
fhivke—274&L, FhIVEBSMELS D, $5
WIEE L Te b EREENFADT B &5 BIRAFE A
Bhic, EE x 0 2 XA X EIFE, FIgREE
TRELDERKEVEDEE TR L R=
0.284 ;ns), WETHHE TH-7 (R*=0.443,
P <0.01),

4, & 2=

4.1 B4EHoTHIERE

o HEMOTHIEEE LT, FFESC
W, EFREBREIECIAERT70~1400m TH 5 7,
B UEFETEHRCSTS Y~ 7 Ny oL
B 31100~1600m, H2 WEEBEH L=z 2 0 H
MO I13520~1330m & HE I h T 509, [F
i 7e 2 2RV S S h b 2 S B A Tt

jlog (g-hr))

@ @
) @®
@ g “.
—~ 2| @
® |
&
=
R2=0. 443
p<0.01
0 i ] i .I m
600 800 1000 1200 1400 1600
B

B7 wArrpRERELEREOBR
g, FYRES LFEDENSER UL,
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BLTWwBZEnb B2, ¥YAFvONHET 5
EEBE, vy<~7 VY, =23 FxhFfhist—
A=F» LA b, WEOFHEMAEL WS Z
&EDME 27,

Hif LB DT, B RIRE 2 bR RES &
TREIETHD, HERD T < ki E OEES
MBREBTCH Tz, ABOY<T Vo E<2 2
HEDTRBRE S RN 503, Zhbickh,
P F o FER~RGE TR L Tk, S it
RN HE Lo B CTEETE S LR EK
ThHo MRV AFRIVTEFT A 70—V TFRIB
HCHBEILE L3R TR YD, ERECBEET
BEVLCHRRERLIIFEL U5, Thid, Bok
R RERH D L IE 2 WD T, THEER
HE DT L F o MR VERSY L DD T
i EHERIXh D, SOz Lk, HiEeRkE
DEEE o TR R GIIE, BRI iR
M Z AT AL ENTERLEXRBEL T3,
4.2 BEO¥ARXEBR

RS & OFYREBEBOFESMBEIE TR L,
27V L 3D E — 27 % d - Tt & & T EBREE
W (F3), YA IBERTHEEECERERD
peso MRANLREECREYY 1 A bEET
HILENEZDND, REFBRNOV L F T T

4 fER L OREIRD DN, REEOHEESMICE -

FaE—7 ORI LHERTS L, BERECER LM
B2 7oL 38, REFRPEHFCGEEL TV
TEEMEAVRIB X i,

B o, APREIL CURB L WS HEB R
H2HEIELEL TN R2, BEE1), Thb?2
O TR EECEE LRI bRtk o
P, BFOTHRECTRICUBMNAPH L h KX E
MIZHote (R3) REEBL YA XL BT S
&, BEE L VHRER L 3BRESENERBR
HoleDH L, RER: OBRIBERE LI
hlah Tk Y (K4), REROMBRIREOERE
ORERFERTH S LF2bh b, FREELHHEL
REE/ER) LoBFE»bE, BEEINZW
FIREWEEICHEEA 1 225, T7bb
CUB e A AN B 5 2 L5 N (4),
Lichio T, BRTFEHEERE L OBEITD bR
0T, REBLC O WTOBREAR, BHELo
EEL e E LR,

2L, HBEOF T 7 A — Y CTREENRGZEA
Eirl, BBYBEHC L CARERZTRTELES
EWHBERD DI D, BES 4 AREFRE

BEEING, T, ¥4 70—y DRBOBENE
PEEGDS, DB B h OFBEROEBGERF - &
MREE IR TE DY, BEHIRBEC L > REY
ZIHEEZOND, KABCKTIZRHETLOR
EORUENBEHTHLENENITHTH BN, E
BRI & 5 IR CRMNERTT - Tk D,
SIEPHE 7o & OSMEPBIFNICE 3 & 13%F 21l
o BlziE, FHEERA RN (APH, FYREER
5.01g) LFHFREEBRM (CUR, FHRER
6.890g) I BHELIERCEEMA D500,
REVAMX, BRELIEEBCE->Tic (ER2),
BB TREF A X LRPBRIhBEFEELER
BRI 13, HisBUEAR Cin T
BRTOSDEELZBND,

4.3 HEEiliE s oBfR

9, FHRES CPEME (1RES hEE
ATRERD & DRI oWT, FHREB ORI
L, XSH¥E0.45 GTofET2.82g) I E CIiiiReE
FHRIBA, Fhl e BNt sEv5 T
Mo BBRBERE ok (B 5), £ %E Hsink
~source BRI BT A sink ThHBZ L wE LD L,
BEN—EY 1 XL DN IEEE RO
HFERENET T, source &k ARMLE OB R
FRA DY, REEIEINT 5 & FEHREEE I
T5 (W5 0¥, —FH, BENR—EFV1XX
hREWEHERE, RBEEETE Tsource & 725
EMEEY OB HEIn s, FHREE, BEKL
LEEML T (E5 DFEFS), &5 ERNT
x5, AEDO<2 2 0l Bkt sEE0CS
PRI T, HHEI T CHEMRITRESEEMN
EEH IR, ThlEcEA L TR, yrrFry
EREFHOBRNERNTH B, Thik, yrry
TRHET BTN CTUNIDTEERETHSDIERL,
<2 ZETEHZIVABREh, ThPIEFERD 2
~3MFOREEXF T HE KR sink THBHIZ &b
BELTWB EEbh3,

BE L pyRERE, EELNE s oy, T
RLEFI0mHRER v — 2 &4 5 FefhoEEsS
Bboh, ThIvEEMEL s, HAVIEEL K
5EREENRFEAL O (B6, 7). Zhil,
BEY A X LNBEOWTOYF AT OERZRHED
¥R, EH1100maiE o LM 17 5 08 X
WEWH T ERRBL TS, FHUEFERER
BT, B RABEEE ST HBAREE S BEY T
3, EEEMSIERE, < £ &€ (Hiv) 23950m
359, Ao 1100m L, ¥ < 7 F v 231300
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mfEPyRENEO Y — 2 L LTRY, BELH
OEHEEIENEOY — 7 L RBEHLHE VT
nTwb, ZoPhid, AEcI2HEEDEERED
BES, BUE~HRLIFOHFEEEOEERLE W

5 R EFEEICERE, BROENS <,
FEROTEEE LB IEET Y PV —E LTHHE TS
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the Japanese black bear (Ursus thibetanus

Regional differences in the fruit morphology and yield of hardy kiwifruit

(Actinidia arguta) in the central and southern part of Nagano Prefecture
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Summary

To promote the use of hardy kiwifruit (Actinidia arguta (Sieb.et Zucc.) Planch. ex Miq.) as a local
product, we collected wild strains of hardy kiwifruit in the central and southern part of Nagano
Prefecture, Japan. We investigated the habitat environment of each strain and analyzed the regional
differences in the fruit morphology and yield among strains. Twenty strains were collected at an altitude
of 770 to 1400m, from a valley to a ridge. The habitat was mostly in a deciduous forest. The fruit averaged
4.47+1.47¢ (1.87~6.89g) in raw weight with two or three peaks in frequency distribution. We also observed
obvious variations in fruit shape (AP : apple type and CU : cucumber type) and in fruit setting type (cluster
type and normal type). Allometric analyses of fruit proved that the raw fruit weight had a strong relation
with fruit diameter, but obscure relation with fruit length. Fruit yield, calculated using the efficiency of
gathering (the class mark of logarithmic number of fruits collectable per hour), was 1.4-2.8 (25-630g *
hr~Y). In comparison with the altitude of the habitat, the raw weight per fruit and fruit yield had a curved

relation with a maximum at the altitude of around 1100m.
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