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Summary

To characterize the biodiversity and ecosystem function in an Alpine ecosystem, we
conducted a survey of the bioindicators and abiotic conditions on Mt. Daisetsu, the
Northern Japanese Alps (Mt. Tateyama and the area ranging from Mt. Chogatake
to Mt. Jonen), Mt. Hakusan, Mt. Kita-dake in the Southern Japanese Alps, and
Mt. Fuji. For all sites, the same research methods were used as those described in

the survey manual that was revised in June 2013.

The air temperature survey was conducted on Mt. Daisetsu, the Northern Japanese
Alps (Mt. Tateyama and the area ranging from Mt. Chogatake to Mt. Jonen), Mt.
Hakusan, and Mt. Kita-dake in the Southern Japanese Alps; ground surface
temperature was investigated at all sites, except the area ranging from Mt.
Chogatake to Mt. Jonen in the Northern Japanese Alps. We were able to obtain
data throughout the winter season at all investigated sites (from autumn 2011 to
winter 2012). These data enabled us to estimate the duration of snow cover and the

freeze period and to calculate the cumulative temperature.

Vegetation was investigated in Minami-Ryuga-banba on Mt. Hakusan. Twenty
eight wvascular plant species were found on an observation plot in
Minami-Ryuga-banba on Mt. Hakusan. The differences of the number of species,
vegetation cover ratio and the composition of life form were compared, using the

data from the 16 plot of 5 site combined with results from previous years.

The shoot elongation of Siberian dwarf pine (Pinus pumila) was investigated at Mt.
Kita-dake in the Southern Alps this year. The long-term changes in the growth, and
the relationship between the shoot elongation and temperature in the previous year
were examinted, using the data from the 2 plot of Mt. Kita-dake in the Southern
Alps this year.

Flowering phenology was investigated on Mt. Daisetsu, Mt. Tateyama in the
Northern Japanese Alps, Mt. Hakusan, Mt. Kita-dake in the Southern Japanese
Alps, and Mt. Fuji. Flowering stage was identified by visually examining
photographs taken with a time-lapse camera. We examined the flowering stage of 1
—9 species for each site by using photographs. The flowering stage of 12— 16

species was investigated by a visual survey on Mt. Daisetsu.



Butterfly investigations were conducted on Mt. Daisetsu, the Northern Japanese
Alps (the area ranging from Mt. Chogatake to Mt. Jonen), Mt. Hakusan, and Mt.
Kita-dake in the Southern Japanese Alps. Four species of alpine butterflies were
found on Mt. Daisetsu, 5 species in the Northern Japanese Alps, 2 species on Mt.
Hakusan, and 1 species on Mt. Kita-dake in the Southern Japanese Alps. Eight

species of alpine butterflies were found from these 4 site in total.

Ground beetles were investigated on Mt. Hakusan. Fifteen species belonging to 4
families were found in FY 2013. Based on the investigation in FY 2009-2013, 23
species of ground beetles belonging to 4 families were found. Some species showed
interannual variability in their population; however, further examinations are

needed to identify the factors that affect this variability.

Bumblebee investigations were conducted on Mt. Daisetsu and in the area ranging
from Mt. Chogatake to Mt. Jonen in the Northern Japanese Alps. Five species and 3
species of bumblebees were found in the respective study areas. The large earth
bumblebee (Bombus terrestris), which has classified as an invasive alien species in
Japan by the Ministry of the Environment, was found on Mt. Daisetsu outside the
line transect. Bombus diversus, which is lowland bumblebees, was found in the area
ranging from Mt. Chogatake to Mt. Jonen in the Northern Japanese Alps for the

first time this year.
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RIREICENY T2y RTlE, AV, ATVDRA aARXY T T IRXAFTEHED
IBMARAR SRS 72 BB HIBR SR 0 7' 1 M| SRRSO BRSO
ERE DS TP ZIVUTATFOREEN S O, BRIEE, TR SIS 2 Sk L
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T EEx b D, SEHOEEELHILOKER « iy K, bii/e & CIIAZEREAR

ERAEN L & HD, FHHFEDOEENE L R LBRZRLTWER, ZAbHIEEH
B E 72 I3A @%%@%5%%_u%#57uykf%w\#m#@%@—& il =5 %
FATHF-ARTLOOICHELTNDLZ IR LTWD LD, RELOREA
E - REa~ 7 PR AL O TE » W 5 E@E LD 7 1y MR SRV EE SRS,
%@#%éi9ﬁﬂ®%ﬁﬁ%km@ﬁam%fhw\%@k@%??%%:zxﬁ?\
AT EEHEDY Y UROEMEARBEESLCEN S 2L LT D BB LD HEIENKE
<. FEEAMOHPEY S —EDHETHLNDLIbDEEZ NS, £, RFILOE
mAEH - REa~ 27 9% - RIEFEAEHE, AomEEy K, bEo7ey b A R8T
Juv A )R VY F oA A FEOREMEAZ TO LT LM B S —EDFE
BrREOTNWDZ LiE, BAERTH-> THEZDR0 L OEERH Y REICHME T2 REA
KL TWD EZ X B,

Sth, RMIE=2 YV 72k LT — 2 REBINDICON, BEAEFICLY ., fHE
LB T D ENBESND, BIED L Z A, BEEFRENERE SN -OIXA IO E 7
B OHRTHLMN, &7 17y M CTEHBBIFAN T S - BME T, Z2RRER R, FE
DHEPE AV TR & FTAFEDOBIMR R EIZER LR b, HAZLZIEL T Z &R
VETHDL, T LEAERICKY, A FEORMIELMENEL S Z b EESND T
O, FUPEREEEHOTY A NEATOMITbRELERD LB OND, E=2) T
EVEBEND T —ZIXERMITIE R E 22 D720, A METORIZZ I E CIOEMRE
SENTAEAERERERE G L TS 20 TlEe<, &Y A N ORARAR 58 i - 4
B 2 L ITHERI RS2 R VTR L. Z ORI 2 st o 00 kneEzx 515,
Fio, WEXATYIORENIRD SNZOFILEOTE v b A DAHATHHN, HILTYH
VHMASEEEBINTEY, 20X RV IORFBFIZLDMAZILIZONTHHH THE
HLTW LERH D,
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5. MIVERRBRE

(1) £EGF - BT 5%
AEEIZ2EEOMELIToTem 7T A7 2 (L) A bo27my b (BIE THE L
FIDEHER) DR ZE HNT, A =Y OREOFERMERORFELI, 77y NHNODFE
M, AR ORIR & OBIRIZOWTEE - it 217> 72,

i) Fﬁﬂ

b=

(2) 3 - TSR
O 7 r v MBI 5 HER S

HEDREREZR 5-1 17T, W7 wy b ESHEEFERIT 20 7, RIEBEIL 20 KThH-
720 AFAAR R B0 FHMEIIA LTE TEEC 38.5 mm, X LGEFE 35.0mmTH V) | F/IMHE & ek
B LE FEC 11 mmf O 83 mm T, B IEFHE T 8 mM& O 76 mTH > 72,

K51 NATUDRBOERBREDAERER

- A 3Bl 7E HA RS 5 SAIE ERFFEREE(mm)
st 7Rk MEH (FEBE) ik 35 EHE(xsSD) [ B/ME [ BXIE
H7ILTR ZILETE | 2013/9/14 | 1993-2012 20 20 385 (+13.8) 11 83
Gtz ZILEFER | 2013/9/14 | 1993-2012 20 20 | 35.0(%108) 8 76
OQOFA A E EORFEZE(

EFMERORELENETRD 0, T ay T L OFED & OFFME RO %R
DTE 5-1 IR, F7o, FHMEROBMEMZHSNE T 570, FEEORFELE
BIZ2NW T, /b T RIEIC LV ERERZ RS, BIROABELEORE, T 72b bR ER
DEENAZICO DD TWDOPHRE LT (R 5-2), MA T, FELFEEHEEREDTY
EDOF CEMEMR OIS A MFT 2720, WE ORI A RO,

ZORER, W7y FEBHEENPRIVIEL/NIVEZBY IR L, 2011 4 & 2012 4
IR REERRE D o7z, W7 ey b EBERFEFROBEZIIETHY , AEICZOD DR
STHEY, BEMITEML TS ZEER Lz, ZOBEIEET 0.44 mn/ 4 & 0.833 mm,”
FEThole, £/, M7 my b EBFELEMMERORICAERMENH D . W& ORI
ERRAY R BRI B LTz, 7272 L, 2010 AELARTOM R &4 75 & BB i i3 722 < |
2011 £ & 2012 FIHEEDFICKRE Do 272012, RIREROEE NAEIC 0 2> BF-
Al DEVHEIMEREZ R LTI LB X DL,
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g
O T T T LI B B B B T T | N N N N S S A RN B S R B SR E B B B R R S R
PR R R R NN NNNNN
T 8 8 88389 3893893838 22 b bbb b3 3335 8 8 8
L ¥ ¥ 8 8 8 3 8 & B KB v o v 6 © &6 &6 &6 & & B~ B~
o N B O O O N B O O O N O N BN O 00 O N B O O O N

B5-1 E7IVTREALE) FAMIBTENATYDERBREDTFHBEDHTR
R OftiRIE, BEREEZRT .

K52 FREREOFIEDEIFERVY = bx + 9 DIRIEAAR R I

A+ Joyk {EZ=(b) B=nFEM | yOIHFG@* | tHEEEG) rDEEHE
ZUETER 0.442 * 33.0 0.445 *
H7ILTR =
) ZLE R ER 0.327 * 30.9 0.495 *

XENFERD v Y1 H ()X 1990 FDE (M), BEMEDM*]1X P<0.05 ZH5HT,

W, BT OEE L IAREICRT -0, BT L OEHEEEEL L2 (WIEF o
EF —Z OVEEZ G &, EERAETE - E) 2RO TRELLE R L (B5-2),

ZORER W7 1y hT 2011 4L 2012 AE DR, ZHLIAT & Bl L TR R & <,
FEAEAL U721 0.8 LLE & 7o 72, ZRLLATIC DWW T LD & OB ILGE F Tl 1995 4, 2002
£ 2008 4E, 2009 AFICHEHE(L L7228 0 0 K& < B IEHECIE 1999 4E, 2000 4,
2002~2005 F120 LW K& Mo Tz, FICEE LZEN 0 L0 /S WEL, BILET
HCIE 1994 4E, 1996~2001 4, 2003~2007 4E, 2010 4ETH V. BLEHHE T 1993
~1998 &, 2001 4, 2006 H=~2010 F=ThH -7z, FEHET HRIOFHE TR LIZZ & LH
£R. 1993 4E2 D 2010 FE THEAMERITFEIC L > TEH N H D b OO, BABRZ2 I
372 <, 2011 A& 2012 FEDOHEERDPFFCRE N ST EB 0ol
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m,, | BUETE VAR -T2t
1t /
0.8
: I
& 04 A A ~
fe% 0 %%%‘%/\%%%%%%‘A‘%%%%/%\I%% %%%%%%%%%mv/M%%%% t
& Vﬂ'\[\/\Af\/ \ /\/
B4 V \/ /\v V
-0.8
= = = = = N N N N N N N = = = = = N N N N N N N
[Yo] ¥o] [XoJ [Xe] o) o o o o o o o o Xo] Xo] [Xe] o) o o o o o o o
Yo o (o) O O o o o o o = = O ] (Yol O O o o o (=] o = =
o N B [e)] [e3) o N ) [e)] (¢S] o N o N I (9] [e3) o N I [&)] 0o o N

B5-2 M7ITR(GEE)YAMIBITEINATYDERBREDFEE(LL-FHEDHR

% OFE DO EEDOEALIRIAHA ST 57280, FREOFEME&O R RERRZ K
D, EOMEEO)DOFEME B Lic, EoAEOM L PR &EOMBRE @ 2 KD,
BOFEMDHR~T- (R 5-3), ZORE., HENIET, AEICMHEESEML TWODE0E
BUGE THCEAR, BINEFEHTTARDOATH o7z, EWITBILLEREOR 35 1%, 1A
EIARICED LTWe, i, HENAEEREIL. F L EHMEEORIZA B RN
HY ., MEDOMICITERORBEREH LD EZEZ btz (R 5-3),

[FIREARD EDEEE2 b o7 flL, AR TRVLDEEDDH L7 7y N TRIED 453
D 3%& D (B 5-3), #lZ, FIT&DMEROMEE VAT, BAHENIZH HEITRED
45D 1 Thoiz, ZDiz, W77y b & bR R RSB A DAL DS B 8 D4
X0 ERgoT,

A REIZHIME 72T LT DI DWW T BEAE L L7 F R R &AM TR L (B 5-4),
R ILTE T HECIE 2010 452 BRUN T, 2008 4 % 7213 2009 LRI TIEHE(L L= &2 0 % |k
[ HFNRE L oo T, Fiz, BILGEFH Tl 35 B\ T, 2001 FLAREIC A EL DR
Yefb Lo ERN 0 2 LA B ENRELL o T -, —J7. K 35 1% 2004 405 2011 4£F
THEFELTOZE FHE->TEHY, MEEOBEMEMZHBE TH -7,
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x 5-3 BADERBREDOEIFEMR(Y = bx + a) DRI EARBI R

ZIUETE ZEPE
BES fE= b vUli | HEEERE| r o BES faE b @ vl | HEEERE| r i
(b) AEMH| (a) (r) |AEH (b) AEMH| (a) (r) |FEM®

1 0.826 40.6 0.406 21 1.611 |%ok 149 0.612 %k
2 0.541 375 0.334 22 0.164 46.0 0.075
3 0.341 32.6 0.222 #23 0.902 |* 19.0 0.546 |*
¥4 1.646 [x** 22.7 0.694|%*x  [#%524 0.141 28.8 0.167
#%5 0.105 35.8 0.065 ¥25 0.797 [#xx 6.9 0.735 |*k
%6 0.916 |* 33.2 0.528* ¥ 26 0.124 30.4 0.127
%7 0.222 35.1 0.182 27 0.874 |* 27.3 0.550 |*
%8 0.055 421 0.038 %28 0.662 |* 22.8 0.551 |*
9 1.074 |k 11.2 0.571 |** %29 -0.257 454 | -0.170
10 -0.162 43.7 -0.08 #30 0.140 27.0 0.149
11 0.223 28.0 0.191 31 0.609 325 0.372
12 0.171 23.2 0.118 %32 -0.271 428 | -0.259
%13 1.276 [%x 23.4 0.577 [x* %33 -0.396 457 | -0.278
14 -0.593 60.4 -0.257 34 0.847 |** 20.1 0.598 [**
15 -0.110 378 -0.066 #%35 -0.645 [** 379 | -0599 |%*
%16 0.552 13.4 0.442 %36 0.398 334 0.340
17 0.839 20.4 0.441 %37 0.118 35.9 0.089
18 -0.078 432 -0.044 %38 -0.503 36.9 | -0.369
19 1.180 [#k 40.1 0.612 % ¥£39 1.041 |4k 23.1 0.597 |**
%20 -0.174 36.0 -0.076 40 0.184 405 0.160

BEM *P<0.05, *%:P<0.01%k+:P<0.001. ZHITHEELMEBENGINEERT

I
EIETER 10 5
) mEBEIC#EMD
) IP
BIERER 8 4 u EECHD
0% 20% 40% 60% 80% 100%

®5-3 EIRERDIEZOILEERDERBREDEEFEIL
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| SNQL SN N\ 2\ N | e 128
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w I wv [e)} ~ [o.] (e} o [ N w H wv ()] ~ [o:] o o - N

M5-4 HELGERBRENELEAZL ORDFRELL-ERBREDHD

@7 vy hNNEDT 1 v MEIZEBIT B ~ YV FE R R RO RIFME

7'ay NNIZBT 5 S OFERMEENFEHR L T\ 0% M3 5720, FHll L7720
ETOMEEOHBREE RO (B 5-5), &AL LTI 7y b & bIEOMHEEZ b MM
HEN, AOHEEZ L OMAE LY bEhole, £, AERMEEEZ L OMETIL. &
ORAE (190 f) D H 5, BIGE FHEET 52 il (27.4%) . BILEFHET 27 #1 (14.2%)
ThoT, TNHIT1IMEBRWCTIEOHBETH 7=, TDH, 7oy FNOKRBTIEE
RN EELRREVELNIWERFIEL, W O2DFEFIERH D D LB 2 bl
WIZ2o07 1y NEORGAEEZTARD 20, FEHHE RO EXIHEO R CHBIfRE % K
Wi, EORME, WMEORIZITAERMER® Y (r=0.652,N=20,P<0.01), FHfE TR 5
L7 my METTHEBIMEEICABERFEFNELR S 5 LB 2 BT,
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VIVIVIVEVIMIVIVIVE S S S amsinon oo \Q\Q\Q\Q\Q\ﬂ\g\ﬂ\ﬂﬁQﬁN”*w‘q“WQ
e GdcdSdSsaeg9O0oc0oco0o0o0o0 o oo " 00cooocooco OO0 O0O0O0O0O0

B5-5 TAVFADNAITYDEBICH TEERBREDHBERBOHEES

@HFEE OKIR & A ~ VERMEROBR

A=Y OREFOMEBIIIMEE OKIR L IEOMBEZRT Z LR, W OOREIC &
D GNZENTWSD (Sano et al. 1977, i 1988, Wada et al. 2005, BRI 5 2011),
7T A (b)) A b TIERIBEORE AT > TW DA, JIEE LD 72D’ 2009 F0 5
Thy, WEEORELH-> T, FlIZL-o UIAFHRIRERE L TXZeholz, TDT0,
FA S BHTITIA A~ 20.3 kD FEREC 8 2 K G T OERBHIFT O 7 — % 2 VT, BifEE O
Rl & A =Y O E R E OMBEE ST LTz, 7ok, KGITERBLRIFTICI T 5 1992
b 2011 FFETOTH, 7TA. 9HOHAFEZIEEL REILS OFEEIZ DU TR E#R
DEZO)OFEMEZMF LIz 2 A, ARRZEMERITR otz (B 5-6), 72E,
AV A D 2009 FLEDORIEE LD &L 2011 4F 7 H O A EHRIRIL 2009 £ X0 & &
2D, ENLUAOKE L EDTEZD &, R 2010 F L 2011 FOEICRIBN @M o7z &
IIE 2L o T,

RTEE OKIR L W7 2y N OFRMEROEEMEE OMBEETH L 25, £ TIEOH
BANE LN A BRI (R 5-4), RIT, BHEEOXIR & B DFERMM R &
DOMBEZR~ (R 5-5), FILE FHICOWTIE, #iE7 D AEHRIRLE 2 2O O
B R ROBICHERIEOHBENH Y | FifE9 ADAFEHRIRE 1 OO CIEDHE
DR BN, 7o, BUEFEILAE7 AND 9 A £ TO A EHXIROFEHEE 1 ADOHE
B REOMICAERIEOHEN RO, FERICHISE 7 A 0 HFHRIR S O T3 AD
e, E1FE 9 HOAEHKIR E 2 KROBOMICHEZRMERBAN R Oz, 0D, HE
THATA GeEm) A MRV TIE, BfEEORIR & FRh R EOMICAEERHAEZ b
Bix&7my hT1~3AKRETRED 1LEFHTH L Z R gnol, EIRFEEDR
& MERICABERMAMELZ bOKIT, R THREORFEEILHERER DLW TH -
7= (& 5-3),
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K[RTEEHBIFT (L) RUETZILITRALELEE) ICST52E0AFEFHKE
EORIEFSBFR. EORALELEOREETT
L. EOFHREILTA.8A.9ADAFHAREDTFHEERT
FEIFERRIFT DIZE (£341m, JLE1LFE(X2,880m

£5-4 HIFEDORRENITYDERBREEDHEZRHKC)

. BTEED = HETAD o, AESAD . BHEIAD o,
Jovk gwan AEM  |gpues AEE oo o AEM Ayiss AEME
ZUETER 0.199 0.264 0.061 0.061
B EHRER 0.320 0.345 0.020 0.287

=L 1993 EMB2012F FTHERBREDTHEE1992EMN 52011 EEFTORER T IEREER A
FMOEDAEHTELDHBEERYT . £ . IEEDRELITITA.8A. 98D ATHREDTHE
=XRY, AEMOERIFELGCHBEANIGENIELERT,
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x5-5 HIFEDTEEEIE

BIOVEDNATYDERBRELDHEES

Javk|kEs E’gﬁi‘fé HER ﬁﬁ”g}ﬁﬁ?ﬂ BES ;‘if;ﬁ‘?ﬂ HE “ﬁ”ifgﬁﬁo;?a HE
%1 0.220 0.179 -0.002 0.296
%2 0.174 0.363 -0.059 -0.018
%3 -0.115 -0.189 0.042 -0.064
4 0.068 0.042 -0.011 0.120
%5 0.443 0585 * % 0.069 0.207
%6 0.072 0.044 -0.040 0.157
7 0.277 -0.038 0.242 0493 *
,_& %8 0.297 0.265 0.310 0.049
= 9 -0.146 -0.026 -0.189 -0.131
5'; 10 -0.077 -0.076 0.089 -0.174
+ 11 0.384 0.607 * * 0.003 0.097
o B2 0.091 0.154 0.036 -0.026
#*13 0.211 0.253 0.094 0.074
%14 0.344 0.443 0.254 -0.025
%15 -0.073 -0.013 0.178 -0.343
%16 -0.315 -0.099 -0.322 -0.313
17 0.225 0.222 -0.068 0.313
%18 0.384 0.440 0.275 0.054
%19 0.195 0.256 0.049 0.074
20 -0.330 -0.321 -0.239 -0.124
21 0.055 0.000 -0.259 0.399
%22 0.129 0.015 0.267 0.025
%23 -0.122 -0.027 -0.270 0.010
%24 0.386 0.248 0.117 0.489 *
%25 -0.065 -0.153 -0.123 0.179
%26 -0.170 -0.113 -0.117 -0.145
%27 -0.015 0.098 -0.277 0.108
= %28 0.133 0.148 -0.146 0.269
= |}29 0.331 0484 * 0.251 -0.113
5”54 %30 0.037 0.243 -0.073 -0.173
th 31 0.190 0.428 -0.189 0.064
g |32 0.396 0.565 * * 0.122 0.066
%33 0470 * 0482 * 0.198 0.287
%34 0.007 -0.038 0.087 -0.019
%35 0.246 0.346 0.317 -0.197
%36 0.241 0.203 0.078 0.231
%37 0.014 0.073 -0.015 -0.052
%38 0.339 0.277 0.210 0.239
%39 0.201 0.002 0.123 0.369
40 0.395 0.289 0.115 0456 *

BEM *P<0.05 *+:P<0.01, ZRIIBAELGHEANGWILEERT

(3) &%
F7 L7 A () A MZEBIT 5 1993 4005 2012 £ F TO /A <= Y OERKHEEIL,
BILLGE T EC 38.5 mm, BILEFE T 35.0mTdh - 7=, Z DfEIE 2009 FEIZ[FH A THIE
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LioffER (35.6mé 34.1mm) LIZIFEFR U T, oA FTHOLNHER (34.4~60.8
m) O TIE, HRA/NSWETH 72 BREEE  2013) . £72 2 DO 7 vy FOFERS
REOVEEIT 1993 FLUBERICHBISHNT2HMICH Y . AETRVHO L EDHRIE L7
D450 3138600 EE 2 TBIMERICSH 72, 72720, ZOMmNL, i 20 4o
—HBLEmEND X0, 2011 & 2012 FFOMEENFHIRE N2 L OFENK
TWNEEX LN, 2011 FICHET AT A (eiE) YA R TRIE L7z 1996 £ 5 2009 4%
TOFFEAMREICEGBEAIT R0 -T2 2 L b D & (BREEA 2013) | 2011 FELIRRIZ A
<Y DFERHEENRKE MU AEMERH Y . SH%OERER Shb,

A7 VTA (L) A bD 2507 vy NETHEEARE EORFEZACIX R 5 M
DY, A4 MNOKEBETHLW G2OFRIFAMERH DD LB X BT, WL D0 DHF%E
WL > THEOKIBN @D T FEOBURIIANA Y OFFHEENRELS R T ERMLN
TV, 207, Fw ) OKGTEIIET CGERBLIET o7 —2 2T, AiFEEDOR
IR AER MR EOVHMEE OB EZRZE Z A, MEDOMICEDOHMIZH > THAEER
BRI T2 <, ERMEEOKIR L P ERE L MICHAREZRIEOMEBED & 51Xk D 1
HE%E TH o, BEHMOY A~ GET7 A7 2 L) A R EAILYA b)) TEER
OB ERPFEEORIR EDRICEBERMBEBAON-Z L 2B 2D L (BRES 2012), M
THNTA 6l A S OANA = VIIEHEEORIR & AN R B O BRI 55 N & &
bz, Flo, FEMEEPRFOICHEBEICEN L T RE, fifEEOKIR E MEE
L ORICHEZRMENR L, BKY A FTEEMEROFHIMEAEML TV D Z &I, A
B ORIRDBBER L TW R WATEEME S B 2 Hivie, R4 F Tl 2011 4F & 2012 FITFFICHE
&@E%ﬁﬁ%<ﬁotﬁ ZOHERGAHTH D, GHEDAKY A K THAA Y O
BREIZED X ) RBERESAMNEEL T D00 20 ERH 5,

5| TR

Sano, Y., T. Matano & A. UJIHARA (1977) Growth of Pinus pumila and climate
fluctuation in Japan. Nature 266, pp.159-161.

IEHE(1988) /A ~ VAR E R OISR, HARARR RS 38:177-183.

Wada, N., K. Watanuki, K. Narita, S. Suzuki, G. Kudo & A. Kume (2005) Climate
change and shoot elongation of Alpine dwarf pine (Pinus pumila Regal):
Comparisons between six Japanese mountains. Phyton (Austria) pp. 253-260.

JZBIRER - SRR - AR (2011) FPRT LT ZAFEBICBT D8 7Y DI E .
KRBT AN IOHRE  7:39-42

BRI B RRET R AEMZRIEE o 2 — (2012) ERL 23 4REE =4 U 74 1 1000 &l
AW AE. pp. 54-67.

BREEE BRBRBE R A 2R v 2 — (2013) Pk 24 FEEE =2 U > 7 A | 1000 &1L
WA A E. pp. 56-61.
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6. E{E7/Oo—

(1) 4£3F - g 71k

BT = /g o—I2oWnW Tk, A v & —
1N
ST,

A=V ATIZED

TeBIEA T — VSRS T E D Z 5 & LT,

WA ATIZKBREERE L, LT VA (5L

A, 772 (eiE) . BERilio 5504 A T, BRIC X 5EZ KRFLTTT

AR T, 6-1 (R Lo & 9 el z vy, & 6-1 (TR L

HEIC X 2EIC VTR, EAMICH

B e g e L, R6-1R LICHEETHIERA T —V LR LN LT,

% 6-1 BIERT—UORS

AUB—INVAASIZ L BRI R

FRIERT—Y:
A—REIRD (BEDT{SAH B, 1 ~57KE)
B—imf (BIXHFEYER>TLVAELY)
C~D—RTERH~RIENRT IHETHIA
TERHEEDH)

BRIC K DA E%E

RERT—:
A—BREIRD (BEAT{SAH D, 1 ~57KE)
Bk (BElEXHFTYZE-OTLVELY)
C—RTERH(LENTENSE{ RN D)
D—#T (boIEFo&ENEZOTLDIEE)
FEE:
1—RAELTLSEYIXIFTADBKEE
BELTERSGVWERZELTLLD D)
2— R HEILIZEonD (FATELT
WAKRIFPSKCRFELTND)
S—FTEEYMA L (FAELTLDH®AKRE
L HEWVFNSBHEASHEOND)
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(2) 5t - fRATHRS R
A VB =N ARA TR LB RER 6-2 12, HEIC K 2EMEREE 6-3 12, i
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