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ABSTRACT

This study was conducted to reveal the effects of local climatic conditions on reproductive growth in
a mature stand of Korean white pine based on climatic estimates. For this, the reproductive growth
such as production and characteristics of cone and seed were first measured and summarized for
seven years from 1974 to 1980. The local climatic conditions in the study site were also estimated by
both a topoclimatological method and a spatial statistical technique. The local climatic conditions
were then correlated with and regressed on the growth factors to reveal the relationships between
the climatic estimates and the reproductive growth. Average number of conelet formation per tree
showed highly negative correlation with some climatic variables related to minimum temperature in
the year of flower bud differentiation. Especially, the most significant negative correlation were
found between average of the minimum temperature for June and July of flower bud differentia-
tion year and the number of conelet formation. There was no significant correlation between the
number of cone production and climatic variables. However, total precipitation from December of
the flowering year to February of the cone production year showed the most high correlation
(r=0.6036) with the number of cone production. It was found that significant climatic variables
affecting the amount of cone drop and cone drop percentage were the sum of cloudy days from
June of the flowering year to August of the cone production year. Positive correlation was signifi-
cantly recognized between the average weight of empty seed per cone and total precipitation from
December of the flowering year to February of the cone production year. For the percentage of
empty seed, five climatic variables among 19 variables were significantly correlated at 10% level.
The average weight of a cone showed negative correlation with total precipitation from June of the
flowering year to August of the cone production year. It was also found that average weight of a
seed had highly negative correlation with total precipitation from December of the flowering year to
February of the cone production year. The average weight of cone coat was negatively correlated
with two climatic variables derived from clear days, which are sum of clear days from November of
the flowering year to March of the cone production year and sum of clear days from December of
the flowering year to February of the cone production year. On the other hand, it showed positive
correlation with mean temperature of May in the flowering year. The exactly same results were
obtained in correlation analysis for the percentage of cone coat.
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Table 1. Climatic variables used for the estimation of conelet production

Climatic Variables

Description

X
X
X;
X4
Xs
X
X7
X3
X
Xio

Average of mean temperature from August to October in the year of flower bud differentiation
Mean temperature of September in the year of flower bud dfferentiation

Mean temperature of October in the year of flower bud differentiation

Average of mean temperature from September to October in the year of flower bud differentiation
Average of maximum temperature from August to October in the year of flower bud differentiation
Average of minimum temperature from April to July in the year of flower bud differentiation
Average of minimum temperature from April to October in the year of flower bud differentiation
Average of minimum temperature from May to July in the year of flower bud differentiation
Average of minimum temperature from June to July in the year of flower bud differentiation
Average of minimum temperature from July to August in the year of flower bud differentiation
Minimum temperature of July in the year of flower bud differentiation

Minimum temperature of August in the year of flower bud differentiation

Average of minimum temperature from August to October in the year of flower bud differentiation

Average of difference between maximum temperature and minimum temperature from April to July in
the year of flower bud differentiation

Average of difference between maximum temperature and minimum temperature from April to Octo-
ber in the year of flower bud differentiation

Average of difference between maximum temperature and minimum temperature from May to July in
the year of flower bud differentiation

Average of difference between maximum temperature and minimum temperature from June to July in
the year of flower bud differentiation

Average of difference between maximum temperature and minimum temperature from July to August
in the year of flower bud differentiation

Difference between maximum temperature and minimum temperature of July in the year of flower
bud differentiation

Diiference between maximum temperature and minimum temperature of August in the year of flower
bud differentiation

Average of difference between maximum temperature and minimum temperature from August to
October in the year of flower bud differentiation

Total precipitation from April to July in the year of flower bud differentiation

Total precipitation from April to October in the year of flower bud differentiation
Total precipitation from May to July in the year of flower bud differentiation

Total precipitation from June to July in the year of flower bud differentiation

Total precipitation from July to August in the year of flower bud differentiation
Precipitation of July in the year of flower bud differentiation

Precipitation of August in the year of flower bud differentiation

Total precipitation from August to October in the year of flower bud differentiation
Total sunshine hours from April to July in the year of flower bud differentiation
Total sunshine hours from April to October in the year of flower bud differentiation
Total sunshine hours from May to July in the year of flower bud differentiation
Total sunshine hours from June to July in the year of flower bud differentiation
Total sunshine hours from July to August in the year of flower bud differentiation
Sunshine hours of July in the year of flower bud differentiation

Sunshine hours of August in the year of flower bud differentiation

Total sunshine hours from August to October in the year of flower bud differentiation
Sum of cloudy days from April to July in the year of flower bud differentiation
Sum of cloudy days from April to October in the year of flower bud differentiation
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Table 1. Continued

Climatic Variables Description
X0 Sum of cloudy days from May to July in the year of flower bud differentiation
Xa Sum of cloudy days from June to July in the year of flower bud differentiation
Xa Sum of cloudy days from July to August in the year of flower bud differentiation
X3 Cloudy days of July in the year of flower bud differentiation
Xaa Cloudy days of August in the year of flower bud differentiation
Xss Sum of cloudy days from August to October in the year of flower bud differentiation
X Average of mean temperature from November of the flower bud differentiation to April of the flowering
year
Xa7 Total precipitation from November of the flower bud differentiation to April of the flowering year
Xug Total sunshine hours from November of the flower bud differentiation to April of the flowering year
Xa9 Sum of cloudy days from November of the flower bud differentiation to April of the flowering year
Xs0 Sum of clear days from November of the flower bud differentiation to April of the flowering year
Xs1 Clear days of May in the flowering year
Xs2 Cloudy days of May in the flowering year
Xs3 Precipitation of May in the flowering year
Xsas Mean temperature of May in the flowering year
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Table 2. Climatic variables used for the estimation of cone production and seed characteristics

Climatic Variables Description
Z, Total sunshine hours from June of the flowering year to August of the cone production year
Z Total sunshine hours from November of the flowering year to March of the cone production year
Z3 Total sunshine hours from December of the flowering year to February of the cone production year
Zy Sum of cloudy days from June of the flowering year to August of the cone production year
Zs Sum of cloudy days from November of the flowering year to March of the cone production year
Zs Sum of cloudy days from December of the flowering year to February of the cone production year
Z; Sum of clear days from June of the flowering year to August of the cone production year
Zg Sum of clear days from November of the flowering year to March of the cone production year
Zy Sum of clear days from December of the flowering year to February of the cone production year
Zio Average of mean temperature from June of the flowering year to August of the cone production year
Zu ?gaerrage of mean temperature from November of the flowering year to March of the cone production
Zo ;kg:rrage of mean temperature from December of the flowering year to February of the cone production
Z; Total precipitation from June of the flowering year to August of the cone production year
Zis Total precipitation from November of the flowering year to March of the cone production year
Zs Total precipitation from December of the flowering year to February of the cone production year
Zis Clear days of May in the flowering year
Z Cloudy days of May in the flowering year
Zig Precipitation of May in the flowering year
Zyo Mean temperature of May in the flowering year
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Table 3. Some characteristics of cone and seed used in this study

191

Variables Year g74 1975 1976 1977 1978 1979 1980
Average number of conelet per tree (ea) 9.5 14.7 11.1 16.7 104 3.7 8.2
Average number of cone per tree (ea) 6.5 5.6 12.2 6.1 52 83 23
Amount of cone drop per tree (ea) - 39 2.5 5.0 11.5 2.1 1.4
Percentage of cone drop(%) - 40.7 17.7 452 69.1 20.5 379
Average weight of empty seed per cone (g) - 4.8 7.9 59 6.9 6.3 5.7
Percentage of empty seed (%) - 6.2 9.1 6.3 10.1 9.0 7.6
Average weight of one cone (g) 139.8 124.6 105.2 1329 121.3 117.7 103.6
Average weight of one seed (mg) 615 564 494 624 518 599 562
Average weight of cone coat per cone (g) 53.6 47.1 18.7 39.8 53.0 473 284
Percentage of cone coat (%) 383 376 17.8 29.9 437 40.2 274
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Table 4. Regression coefficients of climatic parameters to cone and seed production

Dependent variables Regression equations R?

Average number of conelet per tree Y =21.80 + 0.0573%X35— 0.0013*X 47 — 0.4870%X 4o 0.99
Average number of cone per tree Y =189.56 — 0.0510*Z, — 0.5067*Z¢ 0.80
Amount of cone drop per tree Y =-40.94 + 0.0157*Z, — 0.0921*Z4+ 0.0487*Z, 0.98
Percentage of cone drop (%) Y =-150.75 + 0.0854*Z, - 0.6187*Z, 0.68
Average weight of empty seed per cone (g) Y =4.83 + 0.0254*Z,5— 0.0045*Z3 0.91
Percentage of empty seed (%) Y =7.54 + 0.0399*Z;5— 0.2621*Z,, 0.93
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Table 5. Regression coefficients of climatic parameters to cone and seed characteristics

Dependent variables Regression equations R?

Average weight of one cone (g) Y =1125.71 - 0.2116*Z, — 0.1281%Z,3— 4.9662*Z,; 0.96
Average weight of one seed (mg) Y =884.81 — 1.3753%Z;— 1.4723%Z,5— 0.4760%Z;3 0.97
Average weight of cone coat per cone (g) Y =-269.10 + 0.1349*Z, — 2.1848*Z3— 0.1010%Z;4 0.99
Percentage of cone coat (%) Y =106.10 — 1.9837*Zg— 4.2309*Z;, 0.97
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