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ABSTRACT

This study was conducted to reveal the effects of local climatic conditions on the yearly cone
production in progeny test stand of Korean white pine. For this, yearly cone production by locality of
progeny test stands was first measured and analyzed. The effects of climatic conditions on the cone
production was analyzed by the estimation of yearly local climates based on both a topoclimatological
method and a spatial statistical technique. From yearly climatic estimates, 19 climatic indices affecting
cone production were computed for each of the progeny test stand. The yearly cone productions were
then correlated with and regressed to the climatic indices to examine effects of local climatic
conditions on the reproductive growth. According to correlation analysis, it was found that some
typical climatic indices by locality were significantly correlated with the cone production. Also, the
optimal regression equations which can estimate cone production by local climatic conditions were
provided for applying to each of the progeny test stand of Korean white pine.

Key words : Korean white pine, cone production, local climatic conditions, spatial statistical technique,
topoclimatological method
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Table 1. Description of the weather stations from which the climatic and topographical data were collected

Site Station No. Station name Latitude Longitude Distance(km)
101 & % Chunchon 37° 54 127° 44" 18.4
212 % #  Hongchon 37° 41 127° 53 39.5
202 9F ¥ Yangpyon 37°29' 127° 30" 42.0
Kapyung 203 o] Ichognpy ® 370 15 127° 29" 64.6
211 l A Inje 38° 03" 128° 10’ 67.7
114 24 F  Wonju 37° 20" 127° 57! 709
202 % ¥ Yangpyong 37° 29" 127° 30’ 42,0
203 o] &  Ichon 37° 15" 127° 29" 64.6
Gwangju 108 A &  Seoul 37° 34 126° 58" 45.0
119 4 € Suwon 37° 16' 126° 59" 459
212 % A Hongchon 37° 41 127° 53" 61.2
101 # A Chunchon 37° 54! 127° 44 62.7
135 %% Chupunglyong 36° 13 128° 0 14.1
279 F °  Gumi 36° 14 128° 18" 433
Youngdong 226 2 &  Boeun 36° 29" 128° 44 443
238 & 4+ Kumsan 36° 6 127° 28" 48.6
133 tf A Daechun 36° 18" 127° 24" 592
273 ¥ 74 Munkyung 36° 37" 128° 9' 59.6
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Table 2. Climatic indices used for the estimation of two years old cone production

Climatic Variables Description
Xi Total sunshine hours from June of the flowering year to August of the cone production year
X, Total sunshine hours from November of the flowering year to March of the cone production year
X Total sunshine hours from December of the flowering year to February of the cone production year
X4 Sum of cloudy days from June of the flowering year to August of the cone production year
Xs Sum of cloudy days from November of the flowering year to March of the cone production year
Xs Sum of cloudy days from December of the flowering year to February of the cone production year
X7 Sum of clear days from June of the flowering year to August of the cone production year
Xs Sum of clear days from November of the flowering year to March of the cone production year
Xo Sum of clear days from December of the flowering year to February of the cone production year
Xio Average of mean temperature from June of the flowering year to August of the cone production year
X Average of mean temperature from November of the flowering year to March of the cone production year
X2 Average of mean temperature from December of the flowering year to February of the cone production year
X3 Total precipitation from June of the flowering year to August of the cone production year
Xia Total precipitation from November of the flowering year to March of the cone production year
Xis Total precipitation from December of the flowering year to February of the cone production year
X6 Clear days of May in the flowering year
X7 Cloudy days of May in the flowering year
X1 Precipitation of May in the flowering year

X9 Mean temperature of May in the flowering year




Shin et al.: Effects of Local Climatic Conditions on the Yearly Cone Production - 145

25150tk AR 3RS AYAFRYSY FAAG
P 7S V1EoE Ausigit.

L. @2 % 0%

31 Xejg - Y 7o ZAel 5y

SARRE 2088717 Q&L AR 29 s
234 Faje] Ao} Tt @ AES BFE A
W - QEe ZARR A= Table 37 2T} T
27} o] F0iR)7) AlRKe Al7IE 7198 Aol 9dAd
ol 198830 H== 2} AIREOH, BT 10
WA T3 4Ee 143489 1993890 HHE Al
sl AEz Hzo) A AR UEE ¢ F A
t}, 3 X9 2] QloAE 78 A9 6,399
o) Pt 17368 Fsar, FF AHL 3,036
7Ne) T} 9678l A=bd whAd) 9F A9 %
7} A7IE BAE Hek opet AR ke 7Y
71 1,0007] (2982 9= PIXIA] X 35Tt

JHE AFAH gt opuE}t AHE AR o)
20347129 B Hi FAFFE AGHE By,
7Rg0] 031719] Tzt AuhE WA gt G 7
7} 021709 0.0902 AGE Wolrt 43 AeE 1}
ERTH(Table 4).

THAREE 30 NG ZFA JUeE BN
9<% 7HA 2 B4 i ZAle] At 122~591
Nz 71 ggton, Agdg azle] Aole UL
o3, 11, 15, 219 7Y 2t Astol 4] A9k
t} 53], 9% AY 159 7Pl 2088714 2zt
o]FX|X] FAT B F A GoARE F 2917)1¢]
Tz} FntE Aoz BT =3, 71E x99
1534eM= o A9 ge] 2} olfoAR] &
=) o] AL, AR} U T3 22 FEY 9

Table 4. Characteristics of yearly cone production by
locality used in this study

Year Stand Average number of cone per tree
age Kapyung Gwangju Youngdong
1988 9 0.0175 - -
1989 10 0.0349 0.0067 -
1990 11 0.0601 0.0322 -
1991 12 0.0197 0.0118 -
1992 13 0.0745 0.0304 -
1993 14 0.7401 0.5053 0.0351
1994 15 - 0.1222 0.0262
1995 16 0.1108 0.1230 0.0049
1996 17 0.2109 0.0401 0.0700
1997 18 0.2683 0.3125 0.0206
1998 19 0.3521 0.2283 0.0064
1999 20 1.8472 0.8628 0.4169
Mean 03113 0.2068 0.0829
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Table 3. The number of cone and individuals of cone formation by stand age and sites

Sit Stand age
1tes
0 11 12 13 14 15 16 17 18 19 20 Total
31 58 108 35 132 1,307 193 365 462 601 3,107
Kapyung 1y @1y (1) a1 (S (340) 19 (27 367 @0 (45 O
Guansin 10 47 17 43 710 169 166 54 416 297 L1074 o
&l ® @8 (10) (19 (192) (59 (68) (@7) (141) (106) (309)
51 38 7 99 29 9 582
Youngdong - - - - - o0 G 3 @) 4 ) asy

( ) : The number of individuals cone formation
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Table 5. Analysis of correlation between cone production
and 19 weather variables

Average number of cone per tree

‘Weather .
Variables | Kapyung  Gwangju Youngdong Co;rilzlsned

Xy -0.5154% L0.3847*

Xs -0.5781*  -0.5147*

X 0.3239%

Xn -0.9048%*

Xio -0.7058*

*: Significant at 10% level, **: Significant at 5% level
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Table 6. Regression equations of climatic parameters to
average number of cone production per tree

Sites Regression equations R?

Y=0.91-0.0236 X X; 0.89
+0.0868 X X;,+0.0012 X X,

Kapyung

Gwangju Y=2.30-0.0054 X X,-0.0085 X X5 0.89
+0.0003 X X1340.1975 X X3¢

Youngdong Y=-0.02-0.0315 X X; 0.98
+0.0002 X X14+0.0034 X X6

Combined sites Y=2.78-0.0043 X X;3-0.0259 X X5 0.74
+0.0002 X X;3-0.0029 X X5
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