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Abstract

This study was carried out to investigate the effects of soil fertilizers on wax content, contact angle, mineral
nutrient content of Japanese red pine (Pinus densiflora Sieb. et Zucc.) leaves and soil acidity of Japanese red
pine communities in Namsan and Kwangnung to see whether they can recover forest decline.

Japanese red pine communities were treated with Ca(OH);, Mg(OH),, and Ca(OH),+Mg(OH),+C.F.
(compound fertilizer) in a randomized complete block design with 3 replication from November, 1990 through
October, 1993.

Wax content, contact angle value and mineral nutrient content of Japanese red pine leaves and soil pH of
communities were measured and the results obtained are as follows:

1. Contact angle value and wax content of Japanese red pine leaves increased when the fertilizers were

applied in soil. The older leaves grew, the smaller their contact angle values.

2. K and Ca contents of Japanese red pine leaves were higher in Namsan than in Kwangnung, whereas Mg
content was higher in Kwangnung. K and Mg contents of the leaves increased with fertilization both in
Namsan and Kwangnung.

3. Soil acidity of pH 4.2~ 4.3 was shown in Namsan and pH 4.6~4.9 in Kwangnung. No acidity changes
were shown when the fertilizers were applied in soil. However with the lapse of the soil fertilizer
application time, there was the indication that soil pH became higher in the fertilizer treatments than in the

control.
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Fig. 1. Changes of annual wax content of 1-year
Japanese red pine at 1 and 3 years after fer-
tilizer application in Namsan and Kwangnung.
7 : Ca(OH),+Mg(OH).+Compound fertilizer

Table 1. Changes in annual contact angle of Japanese red pine in Namsan and Kwangnung by fertilizer

application.
i i 1 a 2
Apphcaflon Treatment year year
year® Namsan Kwangnung Namsan Kwangnung

Control 64.0 65.2 59.1 57.6
Ca(OH). 68,3 63.1 63.5 56.8

1 Mg(OH). 67.5 63.1 64.8 58.6
Ca+Mg+C.F» 62.4 66.1 58.4 56.3
LSD* 1.0 2.4 2.0 2.1
Control 74,8 78.5 65.5 61.8
Ca(OH). 77.3 79.0 65.6 68.9

2 Mg(OH). 82.2 80.3 73.0 63.5
Ca+Mg+C.F. 77.5 78.5 74.0 67.3
LSD 1.5 0.8 1.8 1.2
Control 80.6 84,7 68.9 67.6
Ca(OH). 81.9 88.2 71.1 73.0

3 Mg(OH). 83.6 85.5 76.7 76.6
Ca+Mg+C.F, 87.6 86.7 75,3 77.2
LSD 4.4 4.7 5.1 3.4

Significance Year - b * b
Significance Treatment b ND b -

* Year after fertilizer application
Ca(OH),+Mg(OH),+Compound Fertilizer

¥
* Means are separated within columns for each fertilizer by Fisher's least significance at p<0,05.
*

. ** Significance at p<0,05 or 0,01, respectively
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Table 2. Changes in annual mineral nutrient of 1-year Japanese red pine in Namsan and Kwangnung by

fertilizer application.

Application Namsan Kwangnung
) Treatment
Year” K (%) Ca(%)  Mg(ppm) K (%) Ca(%) Mg(ppm)
Control 0.550 0,203 712 0.407 0.166 743
Ca(OH). 0.470 0.270 756 0,487 0.225 810
1 Mg(OH)- 0,567 0.264 722 0.487 0.119 874
Ca+Mg+C.F.» 0. 540 0.323 715 0.520 0. 249 853
LSD* 0.018 0,013 51.9 0.011 0.004 20,1
Control 0.613 0,311 877.6 0.646 0.219 1035.3
Ca(OH), 0.653 0,342 986. 4 0. 668 0. 300 1190, 3
2 Mg(OH). 0.616 0.324 11487 0.662 0,228 1436.4
Ca+Mg+C.F, 0.764 0.316 1054, 2 0,683 0.211 1136.3
LSD 0.012 0,009 53.4 0.015 0.013 70,2
Control 0.819 0.144 983.2 0.846 0.168 1003. 8
Ca(OH). 0.879 0.259 978.6 0.795 0.185 1100. 4
3 Mg(OH); 0.858 0,235 1007.1 0.896 0.171 1159.2
Ca+Mg+C.F, 0.834 0.304 1037.4 0,911 0.183 1045, 8
LSD 0.061 0,179 110.1 0.069 0.034 189.5
Significance Year * * > b * *
Significance Treatment > NS * NS b *

* Year after fertilizer application
¥ Ca{OH),+Mg(OH).+compound Fertilizer

* Means are separated within columns for each fertilizer by Fisher’s least significance at p<0.05.

*.** Significance at p<0.05 or 0.01,
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Table 3. Changes in annual mineral nutrient of 2-year Japanese red pine in Namsan and Kwangnung by
fertilizer application.

Application Namsan Kwangnung
) Treatment )
year” K (%) Ca(%) Mg(ppm) K (%) Ca(%) Mg(ppm)
Control 0,410 0, 406 577.0 0.313 0.306 649.0
Ca(OH): 0,393 0,452 589.0 0.333 0.415 732.0
1 Mg(OH). 0.417 0.414 690.0 0.333 0.382 695.0
Ca+Mg+C.F» 0. 460 0,493 595.0 0.347 0.456 724.0
LSD* 0.014 0,017 42.2 0.021 0.019 18.8
Control 0.526 0.453 768.8 0.536 0.434 911.4
Ca(OH). 0,485 0,566 938.0 0.545 0.509 995, 4
2 Mg(OH). 0,577 0.429 964, 4 0.553 0.493 969, 4
Ca+Mg+C.F, 0. 606 0,534 882.0 0.589 0.415 1007.0
LSD 0,032 0,025 21.4 0.035 0.036 11.0
Control 0.545 0,376 905.1 0.566 0,331 975.8
Ca(OH). 0.576 0.528 953.4 0.608 0.440 987, 0
3 Mg(OH): 0.591 0.475 982.0 0.587 0.303 1041.6
Ca+Mg+C.F. 0.590 0,549 970.2 0.612 0.312 1029, 0
LSD 0. 058 0.102 73.1 0.057 0.044 133.1

Significance Year
Significance Treatment

Hok

*

E2

*x ok - ok

*x ok ok ok

“ Year after fertilizer application
¥ Ca(OH).+Mg(OH).+compound Fertilizer

Means are separated within columns for each fertilizer by Fisher’s least significance at p<0.05.

.** Significance at p<0.05 or 0.01, respectively
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Table 4. Changes in annual soil pH in Japanese red A EA7L EoFAbA Ble) Felst 89 E oA=&
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Table 5. Correlation of the each factor of Japanese red pine in Namsan by fertilizer application.

X172 X! X3 X4 X5 X6 X7 X8 X9 X10
X2 0,95™
X3 0,334 0.322
X4 0.504*  0,505" 0,897
X5 0,339 0.033 0.784*  0.640™
X6 0.435*  0.670*" 0.764*  0.472*  0.519*
X7 0.846* 0.863" 0,093 0.099 -0.08 0.316
X8 0.362*  0.541* 0.410* 0,358* 0.329 0.450*  0,592*
X9 0,287 0.393" 0,890*  0.679*  0.640* 0,543  0.299 0,530
X10 0.473™ 0,292 0,857 0,582  0.655" 0,6566™ 0,012 0,515* 0,622**
X1 0.523*  0.541* -0.219 -0.078 -0.144 0.019 0.559* 0,319 -0.037 ~0.255

2 X1, X3, X5, X7, X9 mean wax content, contact angle, K, Ca, and Mg content of 1-year Japanese red pine,
respectively.

¥ X2, X4, X6, X8, X10 mean wax content, contact angle, K, Ca, and Mg content of 2-year Japanese red pine,
respectively.

®) X11 means soil pH in Japanese red pine community.
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Table 6. Correlation of the each factor of Japanese red pine in Kwangnung by fertilizer application.

X1# X2 X3 X4 X5 X6 X7 X8 X9 X10
X2 0.564"
X3 0,143 0,553
X4 0,088 0.535 0,797
X5 0,320 0.017 0,647 0,694
X6 0.402* 0,235 0.796  0.719*  0.560*
X7 0,372 0.478 0,071 0,262 0.007 0.074
X8 0,143 0.267 0,013 -0.002 0.056 0.118 0,620
X9 0.398* -0.017 0,587 0,471 0,562 0,765  0.379* 0,256
X10 -0.079  -0,322 0.560*  0.599* 0,422* 0.615* 0,234 0.293 0,626
X1 0.606™ 0,470 0.395" 0,142 0.263 0.409* 0.301 '0.364*  0,548* 0.234

2 X1, X3, X5, X7, X9 mean wax content, contact angle, K, Ca, and Mg content of 1-year Japanese red pine,
respectively,

¥ X2, X4, X6, X8, X10 mean wax content, contact angle, K, Ca, and Mg content of 2-year Japanese red pine,
respectively.

¥} X11 means soil pH in Japanese red pine community.
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