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Foliar nutrientconcentrations of N, P, K, Ca, Mg, total sugar, starch,ether extracts were determined
for three Pinus spp., that is, P.rigida, P.taeda, P.rigida X taeda, divided by tree age (16~19-year old, 6-
year old), leaf age(current, over-winter, one-year old), planting location{Kyonggi-Do, Chungnam- Do,
Junbuk-Do). Foliar compositions of inorganic nutrients were generally put in order of N({0.764~1.502%)
K(0.130~0. 491%) = Ca0. 165~0. 442%) Y)Mg (0. 054~0. 121%) =P (0. 041~0. 129%) in all the species. The
concentrations of total sugar and ether extracts respectively ranged from 5 to15% of the needles in dry
weight base. The concentrations of N, P and K-were similarly high in the over-winter needles (sampled
in February), but those of Ca were generally high in one-year old needles. As a whole, inorganic nutrien
levels in the needles showed different patterns with species, tree age, leaf age and location. There were
generally positive correlations between nitrogen and phosphorus in foliar concentrations. Foliar concentrations
of total sugar showed the ranking of P.rigida ) P.rigida X taeda) P.taeda and the lowest levels in
February. Starch in the needles were contained about 10% of total sugar, and the variations of starch
level were not regular with the studied factors. Etber, extracts contents increased more or less with leaf

age but changed irregularly with the other factors.
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Table 1. Topographical Status of the Sampling Plantations

. Tree | Sampling (m) .1 Soil . Soil
Species Age Plantation Altitude Aspect | Slope Depth Soil Texture Moisture
Pinus rigida | 19 | Kyong Gi Do 100 S.E. | 5~10 |Medium Looam Moderate

16 | Chung Nam Do 100 S.W. | 15~20 |Medium Clay Loam Moderate

16 | Jun Buk Do 300 L W. 30~45 | Shallow Sandy Loam Moderate

Kyong Gi Do 100 S.W. | 10~20 | Medium Loam Moderate

Chung Nam Do 100 Ww. 10~15 | Medium Loam Moderate

Jun Buk Do 250 N 15~30 | Medium Sandy Loam Moderate

Pinus 19 | Kyong Gi Do 100 S.E. | 5~10 |Medium Loam Moderate
rigidaX aeda| 16 | Chung Nam Do 100 S.W. | 15~20 | Medium Clay Loam Moderate
16 | Jun Buk Do 300 W. 30~45 | Shallow Sandy Loam Moderate

Kyong Gi Do 100 | S.W. | 10~20 | Medium Sandy Loam Moderate

Chung Nam Do 100 W. 10~15 | Medium Loam Moderate

Jun Buk Do 250 N 15~30 | Medium Sandy Loam Moderate

Pinus taeda | 18 | Chung Nam Do 100 E. 10 |Medium L.oam Moderate
18 | Jun Buk Do 350 S. 20~30 | Medium Sandy Loam Moderate

Chung Nam Do 100 S.W. | 10~25 | Medium Loam Moderate

Jun Buk Do 250 S. 30 Shallow |Silt Sandy Loam | Moderate
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Table 2. The Conditions of Sampling Trees and their Needles.

Speci Tree Sampling Tree (m) | D.B.H. (an) Needle Length(cm)
e B, Cm
pecies Age Plantation Height | Aug. Feb. Aug. ‘
(Current) | (Over-Winter) | (1-Year Old}
o . 6.2 9.5 8.7 9.4 8.8
Pinus rigide | 19 | Kyong Gi Do | 55575 | g1 7.4~11.0| 8.6~10.3| 7.3~10.3
48 9.6 9.1 8.9 9.4
16 | Chung Nam Do\ 375255 | “§5~10.5| 7.4~12.0| 8.1~10.4| 8.6~10.6
6.6 10.9 11.0 10.9 11.6
16 | Jun Buk Do §0~70 | 89~13.4| 9.1~12.6| 9.5~13.2 | 10.1~13.8
. 1.8 2.0 6.4 5.7 8.7
6 | Kyong Gi Do | 772775 | 135 22 | 56~ 7.7| 4.6~ 7.1| 6.2~11.3
1.6 <2.5 7.8 9.0 8.5
6 | Chung Nam Do| 175575 | == =2.5| 6.3~ §.8| 6.1~11.5| 7.6~10.4
2.0 1.8 7.9 7.0 8.6
6 | Jun Buk Do | 75557 | T3~ 2.2 61~ 97| 5.9~82| 7.7~ 9.7
. 7.2 12.5 10.5 12.0 9.4
Pinus 19 | Kyong Gi Do | §52%% | {574~16.4 | 8.7~1L.9| 9.9~13.9| 7.5~1L6
nigidaX taeda 5.3 13.0 10.9 11.2 14.2
16 | Chung Nam Do | 5755675 | 976~15.0| 9.0~13.0| 8.2~13.8| 12.1~16.4
8.6 14.0 12.5 12.9 14.8
16 | Jun Buk Do §0~9.0 |12.7~16.2 | TL.8~12.9| TL.7~14.2 | 12.4~17.5
. 2.2 3.3 8.1 7.4 9.0
6 | Kyong Gi Do | 555 | 55-71| 7.4~ 9.1| 6.0~ 8.6| 7.5~10.7
2.4 2.9 9.9 10.9 10.6
6 | Chung Nam Do | 152555 | 53~ 35| 7.2~11.8| 0.0~11.7| 8.9~12.5
3.4 4.8 12.9 12.6 13.5
6 | Jun Buk Do 5 5~37 | 2.5~ 5.7 |11.2~15.0| 10.8~14.4 | 11.1~16.2
Pinus taed 7.6 15.2 15.8 16.5  _ 18.7
s Raedt 118 | Chung Nam Do | 7752875 | 10,2182 | 14.1~17.3 | 15.4~17.4 | 17.6~20.0
1.2 29.0 16.0 16.1 15.0
18 | Jun Buk Do |\ 15457593775 | 2475~34.4 | T4.8~17.5| 14.5~18.0 | 12.3~17.5
0.9 - 13.7 13.7 13.7
6 | Chung Nam Do | 577 | = = = |10.0~17.9| 12.3~16.7| = ~ -
2.5 3.4 14.4 15.3 15.1
6 | Jun Buk Do 19530 | 2.5~ 4.8 | 13.0~15.4 | 11.8~17.7 | 12.2~18.4
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Table 3. Chemical Properties of the Plantation Soils
PH Exchangeable (me/100
Samgling Tree O.M. | P:O; xchangeable (me/100g) | g0,
. Species 115 ’ )
Location Age H,O (%) {ppm) K Ca Mg {(ppm)
Pinus rigida
Kyong Gi Do pi 6 5.20 1.55 0.18 1.38 0.38 56
nus
rigida X taeda 19 5.36 1.28 0.14 1.61 0.80 99
Pinus rigida
Chung Nam Do pi 6 5.22 1.93 - 0.22 0.89 0.35 100
nus
rigidax taeda | 16 | 4.99 | 245 | 8 | 028 | 1.70 | 1.3¢4 | 98
Pinus taeda 6 4.57 1.03 0.14 1.00 0.47 31
138 4.90 2.48 8 0.13 0.77 0.26 91
Pi gid
Jun Buk Do P’_'ms rene 6 | 5.06 | 097 | 16 | 0.a8 | 131 | 031 | 51
rilg?;tslx taeda 16 4.94 5.48 17 0.40 3.11 0.91 153
. 6 5.16 .90 - 0.15 2.31 0.53 89
Pinus taeda
18 5.21 2.07 8 0.14 1.85 0.76 54
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Table 4. Correlation Coefficients Observed between Concentrations of Nitrogen and Phosphorus in

Needle by Species and Leaf Age

— Leaf Age
Species

Current Needle

Over-Winter Needle

1-Year Old Needle

Pinus rigida
Pinus rigida X taeda

Pinus taeda

r =0.645139%*
r =0.159290" °
r =0.208350""

r =0.436224*
r =0.390334*
r =0.373108""°

r =0.596272**
r =0.655363**
r =0.685026**
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