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15E, BHFARICKEEL T, BREAE, MBESL X CIBERFERERSLMLOBHZR L
O BHELES S,

mELH &

1986 £ 5 1989 Fic i T, F-1 B X UM iR LB ENEHO = /' = v RARKEM 30
MaicBnwe /=y OHELZRIR L 1z, #E L 2EEBRZOZT ORI TELD, 1,5 22
BETH - 1o HRARKIRAE L, ZOHHEED, #EE DT 14K % 40~50cm KRS TYIY
B - 720 SREXL B0 F D 2 AR OEBOHIE 15 KICH>VWT, BIE2YWELEAVWTOI
mm BT, 1§ EsE2FY 5 VAIEST2HV T 0.0l mm B THIEL, F/, EEOSKFLIIEK
AERTEEEE T Tl L, RIEICYS - T, 1EEREERVES, BEEHICL > TRAK
BIEHEAMRATEEERVBRBAREC LIRS H L, SFEKTIIMET 28HE
BBV E (BFES, 1992b) 25, HENICEELEERLZV 2ELEKROHELR .

FEEd, BE10m, BEER 10cm RLEDBRAZEMRICIT - 7243, KEHIMEERE 20cm
P Eo@ETH 10 LL, BEAEOAZSBIURBKIC OV TOFMRIABL L, -1,

IhETox /< YyHEOKEICET AMEIEWT, SEFABMNRE LEELRREEOK
XFXOBRARTHNUIHERBERLELTWEEEZAONTEYD FESBS, 1989; H0O - A,
1992), AFFICBVTHHRE L-BEIC- L THERBAERT S LT, BAOAKE O/
BB ERIIBLVEDEEL I,

K1 ABHh2OAE.
Fig. 1. Geographic distribution of investigated stands.

Kpo&S3E-1 IORT ARSI BT E2RT.

Numbers in the figure is the stand number in Table 1.
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Table 2. Mean value of the needle characteristics of Picea jezoensis for each investigated stand

69

HAM SR SHIENE $HIER [T
No Investigated Needle S.D. Ne.edle S.D. Needle No. of S.D
length width thickness stomatal s
stands .
(cm) (mm) (mm) lines
1 e 2.20 0.29 1.47 0.17 0.60 0.08 9.6 0.78
Youteizan
2 E LR 1.88 0.19 1.58 0.11 0.66 0.06 10.0 0.45
Jyozankei
3 X% 2.09 0.27 1.38 0.13 0.57 0.04 9.3 0.8
Shikotsuko
4 EN 1 2.02 0.34 141 0.12 0.62 0.07 9.1 0.66
Tomakomai 1
5 EN 2 (1.91) (1.40) (0.60) (9.4)
Tomakomai 2
6 =il 1.87 0.28 1.41 0.11 0.54 0.04 8.3 0.53
Kamiashibetsu
7 1&g 1 2.21 0.25 1.39 0.04 0.61 0.04 9.3 0.19
Yamabe 1
8 s 2 1.80 0.21 1.34 0.08 0.54 0.04 8.9 0.34
Yamabe 2
9 13 3 2.11 0.18 1.31 0.09 0.50 0.04 8.6 0.54
Yamabe 3
10 EERI 2.01 0.32 1.56 0.12 0.61 0.05 9.2 0.34
Yukomanbetsu
11 EBR 1.85 0.25 1.30 0.12 0.52 0.03 8.2 0.32
Biei
12 Atz (1.40) (1.19) (0.49) (7.5)
Sekihokutoge 1
13 EERFE (1.62) (1.33) (0.56) (9.2)
Kamiotoineppu
14 BFHE 1.64 0.17 1.28 0.15 0.54 0.07 8.9 0.47
Moshiri
15 & (1.78) (1.45) (0.51) (8.8)
Kawayu
16 oy & 1.72 0.24 1.38 0.15 0.48 0.04 8.2 0.7
Akan
17 ERF 1 1.67 0.13 1.25 0.06 0.52 0.04 8.8 0.36
Moashoro 1
18 EREE 2 1.84 0.15 1.33 0.16 0.53 0.06 8.7 0.42
Moashoro 2
19 g 1.84 0.25 1.565 0.1 0.62 0.06 9.2 0.44
Shibetsu
20 #H (2.38) (1.64) (0.69) (9.1)
Rausu
21 TR 1.94 0.15 1.34 0.1 0.52 0.06 7.9 0.58
Urahoro
22 Al 1.60 0.33 1.14 0.11 0.48 0.04 7.6 0.6
Sekihokutoge 2
23 B 1 1.55 0.24 1.23 0.1 0.50 0.05 8.7 0.53
Rubeshibe 1
24 B2 1.63 .0.13 1.31 0.15 0.54 0.08 8.0 0.65

Rubeshibe 2
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Table 2. Continued
A HIER SHIEIR PR SELTIEL
No Investigated Needle S.D. Ne.edle S.D. Needle S.D No. of S.D
: length width thickness " stomatal o
stands .
(cm) (mm) (mm) lines
25 Ptz 1.61 0.21 1.25 0.2 0.50 0.08 7.7 1.04
Sennpokutoge
26 R 1.61 0.05 1.40 0.11 0.55 0.03 7.8 0.82
Tsubetsutoge
27 BF 1.90 0.34 1.35 0.14 0.57 0.06 8 0.63
Oketo
28 =]l 1.65 0.21 1.23 0.1 0.48 0.04 6.9 0.64
Saroma
29 HIEK 1 1.72 0.16 1.30 0.08 0.54 0.03 7.5 0.36
Shiretoko 1
30 HIER 2 1.49 0.19 1.32 0.12 0.50 0.06 6.9 0.45
Shiretoko 2
S 1.81 1.35 0.55 8.5
Mean¥*
EHEfRE* 0.21 0.11 0.05 0.81
S.D.*
BAfE* 2.21 1.58 0.66 10.0
Maximum#*
B/IME* 1.49 1.14 0.48 6.9
Minimum*

() NBREBEED 5 Iififz 80 - DDA,
Data of the stands where number of measured individuals were less tahn five are in parenthesis.
* FESN DAl 2 BR\ P M.

* Data in parenthesis were eliminated.

BREEER

BRBLHE IOV TORERERI, R2IRTEBYTH B, /7Y OHIEEED BIAHRI
EFE LT, BE 14~27cm, 1§ 1.16~1.68mm, EX 0.47~0.69mm, KFLF% 6.8~10.0 &
W ESREShTWS (BB S, 1989) 75, ARRICBT 2P EHERVFN S 2 OEFHN
IKINE > TWio, —F, HIERGBELS L LTS - 12 26 MBI >V THBHT AT - HERT
2, BHEE MR 1% KETHEESED ON, ML > TEDOENRL >TWVWE T
ERBE i (R3),

LIAT, AARTHAELLLI B VY OHEREIC >V TR, F—HATLEERDA
Bl TEHT A EMPHSNTHS GO - A, 1992), L L, BEROLAEBEEZEDTH
#H L 72BAORIEHEIZ, EEAROBEVERKLTWSE WS GEO - &8, 1992), AFRIcHEL
TRAEMA Z WBATHLICED I L6, TRCHIERAOUEAFEMTEEbDEEZILT
DEREIT- 120

HELLCEHEOMICE, BESIEOHEMESED Oh, i, EOIRLES, EoEs LA
A E DRI 3E VRS -2 (FF4), TDT &, —MBIcHEOKEXICHET B LS
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Table 3. Results of one-way ANOV A on the needle characteristics of Picea jezoensis

R %R A CES TS -
Characteristics Factors S o) 1% °
#ERE oy 12.351 24 0.5146 8.925%*
Length Stands

HmE 13.435 233 0.0577

Error

=N 25.786. 257

Total
SHIEME oy 2.649 24 0.1104 6.874%*
Width Stands

EE 3.741 233 0.0161

Error

2K 6.390 257

Total
$HER oy 0.630 24 0.0262 8.032%*
Thickness Stands

mE 0.761 233 0.0033

Error

2% 1.391 257

Total
KA oy 180.685 24 7.56286 21.974%*
No. of stomatal lines Stands

HE 79.828 233 0.3426

Error

21K 260.513 257

Total

¥ 1% KETHE.
** Significant at 1% level.

#z4 Vv OHEREREOHEN
Table 4. Correlation between needle char-
acteristics of Picea jezoensis

HEE IR SEE
Length  Width Thickness
SN 0.5363*%*
Width
St 0.5825%*% (.8376**
Thickness
SFLFIEK 0.6386%*% (.6343%¢ (.7473%*

Stomatal lines

1% KETHE.

** Significant at 1% level.

I EBEVICBET 2 EETH 5 & AR
LTW3,

Z T, FABMSOHBEHIRMEIC X > TEF
BiHOWT—EDHRBIDH B0 & 5 LD 5
72, BT ONRIC L 25 Ko »
T, BEOMS A EEREE RO TERE
LU REEERD I, £ LT, REMMES56 L
k% A, 55~45% B, 45 Ki#EC EVH LS
W3 BB FE M L THIKI Eiw 7oy ML K
-2),

EIXK%Z A% &, BFEHELE /NS VEERTK
D, AA—v 2 MgIZHL I ER L TO

ZTENBHOHTH S, CTOT &L, TV YDIERER, MODOIMBELEISASHOLD

bONBHBIEERBEL TV,
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ot od
Readle length ﬂﬁf vidth

EANK

Number of
stomatal lines

RN
Needie thickness

XK-2 {REEIC X 5$ERE O M.
Fig. 2. Evaluation of needle characteristics by deviation values.

) Kb A, B, C RIREMBICLBLUTDY 5 25730 %KY,

A>5b,6562B=245,45>C

2) Mo EiE L -85, AIRERSARE (1983) DEBKBAHENS L URAEAMOEEMF IS
WTHERE L 7 4ERSIE KR 1,000 mm LU T il % R4,

1) A, B and C in the figure show the deviation value classes as below;

A>55,55=2B=245,35>C

2) The shadowed part in the figure shows the estimated area where annual precipitation is
less than 1,000mm based on the distribution map of annual precipitation (Sapporo area
meteorological station, 1983) and the data of investigated stands.

2k —v 7 BICHL AHIBROSHEOE# E LT, FEOBKES 1,000 mm 2/ 8V ESES
Fohsh, [UEPHRTICOVTIE, T OHHRZ F I SERIZED Shisw @EiH—SE
ME, 1993), I 7T, FABMSOEFEOKIFEAMSAOFRBEKRE GLREXSKRE, 1984)
L, HERE EOBRE 5 7 EicFoy P LTHRE L (B-3), EOEEIC>WTH, FHEH
TEDRLDERKREVHOD, EHIBKENSBELZDOENPREL REEMIED L
5, HEOHBEOBFHERE L LERTE, T XTOEER>WTERBKEE ORMIcEELHE
BADSEEY S, Hic, SIAFIELTIR r=0.7257 (p>0.001) L EWVFERELED St (K-3, F-
5 THbL, FRBKEBINDEWHIRTR T VY OHEI/NESELRY, [SAFEL DR
{IEBENVZ B,

&5, K-3 0KFFEICEET 5 775 7 T, FRIBKE & K[FLFIEOBRIZERIITE L,
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2.5 2 e
2 b E E } { 1.6 E
: R g hE D 4l
B¥1s BE12 }
E&.ﬁ = =
8 | r=0. 4980%* %z =0. 3957+
$ e FIE gOB r=0.
=z Z
0.5 F 0.4
0 . N J o . N "
500 1000 1500 2000 500 1000 1500 2000
AR (nm) R B (um)
Annual precipitation Annual precipitation

0.8 b ~]0. Eii

ITEES

~ & 5
EZo6f a %i %E $ ﬁ : B
2 3 ] =g
% o % =5 1=0, 725TH+
o4t i
&3 =0, 4318% E 4
= g
0.2 g 2 F
z
0 N N N 0 N N -
500 1000 1500 2000 500 1000 1500 2000
42 e 7K B (mm) 4E R 7K B (mm)
Annual precipitation Annual precipitation

v K-3 FEHOERMKE & HIERE OBFR
Fig. 3. Relationship between annual precipitation of investigated stand and the needle
characteristics.

1) 73 740 r (ZHBAREE R
2) MR IIERRE A RT.
* 5% KETHE.
** 1% KETHE.
1) “r’s” in the graphs show correlation coefficient.
2) Bar shows the standard deviation.
* Significant at 5% level.
** Significant at 1% level.

1,000 mm 2R ¥ TIRBIKB OB > TRILFI O ML TV 555, 1,000mm PLETiE
BRI ASIME L TV B & HICRA B, £ 2T, {FABHICB T 5 EMBKE & KA
OO SIERIC L AEEERD 2, ZOFER, MEORIHRIIN4 1IZ/RT & 5 SHgIc & - TR
xh, FOEMBRKR 1208080 Th 1o T ODEIKETIR, FRMEARS 1,000 mm EELE
153 ESFFIE oM B EROERS L D IARTH 5, TRbL, JAIEIE, FICER
Mk E 1,000mm LI T O L » b Zh I FoRRicBVWTRESENT 5EVWR 5,

DT EMDS, /YR, 1,000mm P TFoBKEOHIRIc BV TR, [AFIBEELSES
TEILE T, KOFIHABEI LT > TWB EHERE NS, LA L, 1,000mm 2Lk DREKE DR
BVTIER, T[T OEMAEHIERE OBFRL» SHIGIE N2 LB LT, KOMAREIZD b

DOWAMBETH B EBEDLL, [AFIEMPRE—EILLE2bDEEILNS,
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Table 5. Correlation between needle characters of Picea jezoensis and precipitation

Mk R
sHE Precipitation
] [
Needle characteristics R ' R=3 1] 5% =37 N1l 1]
Annual Growth season Dormant season

(Apr—Oct.) (Nov.—Mar.)
HIEE 0.4980%* 0.5106%* 0.3789
Length
SHIEIF 0.3957* 0.3313 0.3600
Width
SHER 0.4318% 0.3908 0.3695
Thickness
SFLF B 0.7257** 0.6482%* 0.6279%*

Stomatal lines

* 5% KETHER
* Significant at 5% level.
¥k 19% KETHE.

** Significant at 1% level.

AT

‘. y=-386734+0.023839x-0. 00015x%+0. 00000x°
6 R=0. 80801

800 1200 1600 2000
FEHIBEAE (nm)

X-4 FEHOERBEKEICH T 5 KJFLFIE OB,
Fig. 4. Regression of number of stomatal lines to annual precipitation.

3EEXic L 2[4, R, EHMRK

Regression by polynomial of 3 variables. R =multiple correlation coefficient.

S[HFEC DV TS S BEMITRT &, AR LA VY KN LARTRTEE 85 TH- 72
B, K-2TCitsv7ahiz 8T, FHT7.6(69~80) L7z hL0 1 ADEMm-t, &
7z, Ao v 7 Ehik 6 M DOFEEKRFIIEL 9.4 (9.1~10.0) Itk 3 & 2 A/ hs - 12,

F7, BFRMICR S E, FRTIREED A & — v 7 AN HAKEER T 3B ELSE 1.5 &
LREUWENHIHN, [HAFEIC>VWTAHLE, FNFET 2HETH 2HK 1, HIEK 2
T 75,69 E/NXVDIH LT, EETIRI2 EBBIIRELH-TVS (E-2),

T, AF—v 7EICELTOROHEBEORBRT & K[FLTEIDIE WA, T SERBK
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B2 1,008mm &PV ENDS, TTTRLAHERECIBKROBREZT Vv —#RIcEL
hEEEZOND,

o, MkE%: 4 H~10 BoERE 11 B~3 HORERIEICH i THIERE & OBI%
TRNIAER, [EITETIIEREN & OREIOMHEBAGRE DS 0.6482 TH - 1z DIt LT, BREAI:
B & DOHTIE 06279 ERREL L > TV (BB Tk, OHEOKE S ICBIT 2 E TR,
$HER L REIHORKE & ORI THEHBELED S LA ZBKE & ORliCEBESHEEIEED &
nih ot

NSRS S, [AFIBPHEORS IREHOBKEI, Jo#{BRLTVE VR
3, THbL, VY BEBPHOKEZMHCHEIE L THERELZZLSETVWE DEELON
%, :
Rt EIc BT 5 + F= Y TR, KHOEZEOZEICHIE L /e &FOBIRHMELED 5
hTwass (Bily, 1981), ==y OHIEREICE L TR, KEIEZICHY T 3 REKIEHOM
KEEDOEIOMEBEBENC s, BELOMRIEIGTVHIBVWEDEEI OIS,

V= OREERICEL TR, HETOBEHAR THREC X 3 HREECHESERORT
B L CEEH - RRMAZE FFO 5, 1992) PESICAEIZROFEAEMNREIN TV S (AFE
5, 1992a), AHATREHICAEE LTV 2FAEMEES» SEHEERERNL TRIEZT- 120
T, $IEEICET 3 Ch S MBI VHIBREICH T 2 BINRIGOHETH 5 Db, EFHD
BEHMELICERT 20D TH A0 ESPIC2VWTEREGHATIHE YV, COSIBELTE, &%
[El—#k5 T DHEARRER 12 & DTS RAIR TH 5,

E g

JL#HBERND 30 KD V<= VIOV THEDOKELAEL /12, TOHKE, HEOEX, i§ &
&, [N ORILE ORI 35SV IEDER (r=0.6363~0.8376) »:B%» 5h, Th HHHMEIC
BARDHBIETH B T ML -1, 72, —TEBESBSHTOEREL S, ZhFho
FHEICE, HAREICHLAEEVLELET 3 I EMRI NI, 35, BEEABKSOFE
HOEREKER & ORJICi3, S »RIEOHEBINED S, Bric, [FLFIE & ERBKE DR
I IZBWIE OMERE (r=0.7257) M S, FERIEAKRD 1,000mm PR EDE WA & — Y 2
il L ey TR SAT DD K, ERREKE DS 1,000 mm PULE & 207 Do HuR T IR KL
T E L B ERBEETH >7c, THbDS, JLEBEICEET TV <y D EREICIE, &
SRR O FERIMEK BT RTIE U o B ZE RS T % LiEiR S i,

F—9—F: vy, HERRE ST, HENER SHBKE

5l B X ®

BIKE (1981) + K< OEMEZEROMIEICEY 2, BEHBFHIFE. ILEEMREH, 19, 1-91.

BERRRK - BT - 1R B - AREEK - A KBES - DNEFRES (1989) 7HzVwvEizyevo
R OTRAIE I EE LORY. HAHR, 81, 53-68.
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Summary

Needle characteristics of Picea jezoensis were investigated at 30 stands in Hokkaido,
Japan. Length, width, and thickness of needles and number of stomatal lines were
characteristics found to be related to each other (r=0.5363-0.8376). It was proved that
these four characteristics were significantly different among investigated stands by one-
way ANOVA. We could recognize significant positive correlations between these four
characteristics and annual precipitation of the investigated stands. Especially, the number
of stomatal lines had a strong positive correlation with annual precipitation (r=0.7257).
The number of stomatal lines was relatively small in the stands on Okhotsk Sea side where
annual precipitation was less than 1,000 mm. On the other hand it was large in the stands
where annual precipitation was more than 1,000 mm. In conclusion, there are geographical
variations related with annual precipitation of stands which influence the needle character-
istics of Picea jezoensis growing in Hokkaido, Japan.

Key words: Picea jezoensis, Needle characteristics, Stomatal line, Geographic variation,
Annual precipitation



Abstract

A Comparative Study on Resort Development of
Korea and Japan

Jung-dai Kim

This research clarified the development process of resort in Korea through comparison
with Japan. The historical development process in Korea was divided to four periods
refering to the characteristics of the policy of Government. As case studies, the develop-
ment processes of Walker Hill and the Yong-Pyeong resort were revealed in detail. The ski
resort was taken up as a case, the differences between Korea and Japan were clarified
through the comparison of the development processes of Yong-Pyeong and Naeba, and by
various sightseeing data. The ideal way of resort development of Korea in the future was
considered.

Geographic Variation in Needle Characteristics of
Picea jezoensis

Yuji Ipg, Akio Kuranassi, Chubei Sasak1
and Sadamoto WATANABE

Length, width, and thickness of needles and number of stomatal lines of Picea jezoensis
were investigated in Hokkaido, Japan. Correlations between these four characteristics and
annual precipitation of the investigated stands were detected. Among them, the number of
stomatal lines strongly correlated with the annual precipitation. The numbers of stomatal
lines were relatively small in the stands on the Okhotsk Sea side where annual precipitation
was less than 1,000mm. Therefore, it is concluded that there are geographical variations
related with annual precipitation of stands in the needle characteristics of Picea jezoensis
growing in Hokkaido.



