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Comparisons of Soil Properties between Cypress Nature
Forest and Accelerated Regeneration Forest in Chilanshan
Area

Yu-Fang Chang" Chen-Chi Tsai'”

1. Department of Natural Resources, National llan University

Abstract

The study area was located in the Chilanshan area in northeastern Taiwan. The study plots were set up respectively in
Cypress Nature Forest and Cypress Accelerated Regeneration Forest along the 130 Forest Road. The objectives of this study
were (1) to examine and compare the differences of soil characteristics between this two Cypress forests, and (2) to
understand the soil characteristics of accelerated regeneration forest and proposed as the database and basis for further
monitoring of the regeneration of cypress forest. The results of this study suggested that the main difference of soil properties
between this two Cypress forests was the soil organic carbon content, and the changes of other soil properties, including soil
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pH, exchangeable bases, cation exchange capacity and base saturation percentage which were derived from the change of soil
organic carbon. The similar soil characteristics of this two cypress forest were strongly acidic (pH<3.3) ~ higher soil organic

carbon contents, and lower base saturation (BS%<30%). The investigation of vegetation compositions of study plot

suggested that the stem and species of tree were similar in this two forest, and the stem, species, and basal area of timber and

shrub were higher in cypress nature forest, but the frequency and species of herb were higher in cypress accelerated
regeneration forest. The effects of soil properties of study plot on the growth of tree and timber (stem and species) were less,
but it is greatly and important in the growth of shrub and herb vegetation. Also, the effects of soil properties on the growth of

this two cypress forest were significantly in accelerated regeneration forest. In cypress nature forest, including soil organic
carbon, exchangeable K, cation exchange capacity (CEC), and base saturation percentage (BS%) were more important soil
properties affecting above-ground vegetation growth. Otherwise, the main growth affecting factors were exchangeable bases

(K, Na, Ca, and Mg) in cypress accelerated regeneration forest.

Key words: Crypress, soil, soil properties, nature forest, accelerated regeneration forest
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Table 1 Soil physiochemical properties in Cypress Nature Forest study site

Plot"  Bulk Sand Silt  Clay Tex.? pH o.c? Exchangeable bases Sumof CEC*' BSP°
density H,0O KCI K Na Ca Mg Cations
Mg/m? % g/kg cmol(+)/kg soil %
11 012(001) -° - - - 348(03) 2.56(0.2) 478(81) 1.04(0.3) 0.07 (0.04) 4.47(1.4) 2.13(0.6) 7.70(2) 29.1(2) 26.5(8)
111 013(0.05) -- - - — 322(0.3) 2.24(0.2) 398 (167) 1.07 (0.1) 0.08 (0.04) 2.30(0.9) 2.37 (12) 581 (2) 37.4(5) 155 (5)
21 012(001) - - - ~ 322(02) 2.30(0.2) 342(112) 1.21(0.3) 0.12(0.12) 3.64(0.9) 2.65(0.6) 7.62(2) 34.4(7) 22.3(2)
211 019(0.08) 57 27 16  SL 3.86(0.5) 247(0.2) 114 (114) 0.71(0.3) 0.02(0.02) 167 (1.9) 1.07 (1.2) 3.47 (3) 16.1(15) 23.3 (6)
31 013(0.10) -- - - ~ 305(0.2) 2.17(0.2) 463(46) 1.42(0.2) 0.36(0.08) 2.89 (2.7) 2.05(L0) 6.71(4) 35.2(5) 20.3 (14)
311 064(046) 43 32 25 L 282(05) 2.06(0.03) 74(86) 0.46(0.3) 0.02(0.02) 0.86(L3) 0.62(L8) 1.96(2) 8.6(6) 20.3(1l)
Average’ 0.22 3.3 2.3 312 0.99 0.11 2.64 1.82 5.55 26.8 214

*: Mean value of four sub-samples in each plot. The value in the parentheses is standard deviation (SD).
L 1=0~10 cm, 11 = 10~20 cm

: Tex. = texture; SL = sandy loam, L = loam

: 0.C =organic arbon

: CEC = cation exchangeable capacity

: BSP = base saturation percentage

: not detected.

2
3
4
5
6
":The average value was calculated from Plot L, N, P, Q, H, and 1, including surface layer (0-10 cm) and subsurface layer (10-20 cm).
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Table 2 Soil physiochemical properties in Cypress Accelerated Regeneration Forest study site

Plot"  Bulk Sand Silt  Clay Tex.? pH o.c? Exchangeable bases Sumof CEC* BSP®

density H,0O KCI K Na Ca Mg Cations

Mg/m? % g/kg cmol(+)/kg soil %
L1 059(0.12) 5 48 47 SIC 44(02) 34(02) 130(43) 0.29(0.1) 0.05(0.02) 4.40(2.8) 1.33(L1) 6.07 (4) 77.9(15) 7.4 (4)
LIl 068(0.11) 8 44 48  SiC 47(02) 32(02) 39(13) 0.14(0.1) 0.04(0.03) 1.72(0.2) 0.39(0.2) 2.30(2) 42.8(9) 5.4 (5)
N-l 050(0.12) 7 38 56 C 44(02) 33(02) 121(67) 0.31(0.2) 0.08(0.06) 3.87 (3.0) 1.12(0.9) 537 (4) 72.8(30) 6.4 (4)
N-l 073(0.15) 3 52 45  SiC 44(02) 33(02) 86(54) 0.25(0.1) 0.12(0.13) 2.60(0.2) 0.42(0.2) 3.40(2) 60.0(16) 5.7 (2)
P-I  058(027) 7 61 32 SICL36(02) 27(02) 219(224) 0.23(0.1) 0.07 (0.06) 0.59 (0.6) 0.80(0.7) 1.68 (1) 96.8(52) 1.6 (1)
P-Il 062(027) 7 39 55 C 39(03) 28(03) 132(166) 0.23(0.1) 0.11(0.11) 2.56(0.8) 0.84(0.8) 3.74 (3) 87.5(55) 3.5 (3)
Q1 067(0.13) 4 54 42 SiC 39(0.2) 29(02) 131(43) 0.25(0.1) 0.88(1.69) 1.64(2.7) 0.55(0.2) 3.31(3) 75.9 (18) 4.3 (3)
Ol 071(0.10) 4 52 44  SiC 41(0.1) 3.0(0.1) 155(142)0.18 (0.03) 0.06 (0.07) 5.05(0.1) 0.34(0.1) 5.62(3) 65.5(5) 2.7 (4)
H-l 039(0.10) 40 20 40  CL 39(0.2) 29(0.2) 222(75) 0.63(0.02) 0.06(0.02) 1.79 (0.9) 0.84(0.1) 3.32 (1) 45.9 (28) 9.4 (5)
H-l 0.68(024) 6 48 46 SIiC 33(04) 26(03) 107(27) 0.46(0.1) 0.14(0.15) 1.01(L2) 024 (0.1) 1.85(1) 18.0(7) 11.6(9)
Il 037(018) 14 46 40  SiCL 3.8(04) 3.0(0.4) 304 (134) 0.66(0.2) 0.09 (0.05) 574 (2.4) 1.65(0.7) 8.14(3) 49.1(15) 17.1(5)
Il 055(0.08) 2 49 49 SiC 42(03) 30(0.1) 90(41) 0.45(0.1) 0.14(0.14) 1.59(0.9) 0.50(0.3) 6.84 (8) 32.5(13) 23.7 (29)
Average® 0.60 4.1 3.0 145 0.34 0.15 2.71 0.75 4.30 60.4 8.23

*: Mean value of four sub-samples in each plot. The value in the parentheses is standard deviation (SD).

1=0~10 cm, 11 = 10~20 cm

: Tex. = texture; C = clay, CL = clay loam, SiC = silty clay, SiCL = silty clay loam

: O.C =organic carbon

: CEC = cation exchangeable capacity

: BSP = base saturation percentage

: The average value was calculated from Plot L, N, P, Q, H, and I, including surface layer (0-10 cm) and subsurface layer (10-20 cm).
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Table 3 Vegetation compositions in Cypress Nature Forest and Cypress Accretion Regeneration Forest study

site*
Plot Tree Timber Shrub Herb
Stem (species) Basal Stem (species) Basal ~ Stem (species) Basal Frequency (species)
area (m?) area (m?) area(m?)
Cypress Nature Forest
1 9(1) 1.51 361 (24) 5.28 363 (28) 0.22 270 (64)
2 19 (4) 8.20 188 (26) 3.09 296 (38) 0.16 300 (81)
3 5(5) 1.42 223 (24) 3.66 394 (40) 0.17 162 (40)
AVG” 11(3) 3.71 257 (25) 4.01 351 (35) 0.18 244 (62)
(Stems/ha) (m?ha) (Stems/ha) (m?/ha)  (Stems/ha) (m*/ha)  (Frequency/ha)
1 90 15 3610 53 3630 2 2700
2 190 82 1880 31 2960 2 3000
3 50 14 2230 37 3940 2 1620
AVG. 110 37 2573 40 3510 2 2440
Cypress Accelerated Regeneration Forest
L+N 5 (3) 5.21 78 (5) 0.55 71 (3) 0.07 478 (148)
P+Q 15 (3) 16.9 13 (7) 0.54 109 (1) 0.04 223 (98)
H+I 13 (4) 9.17 31 (15) 0.97 73 (5) 0.04 423 (145)
AVG. 11(3) 10.4 41 (17) 0.69 84 (3) 0.05 375 (130)
(Stems/ha) (m?/ha) (Stems/ha) (m°/ha)  (Stems/ha) (m*ha)  (Frequency/ha)
L+N 63 65 975 7 888 1 5975
P+Q 188 211 163 7 1363 1 2788
H+I 163 115 388 12 913 1 5288
AVG. 138 130 508 9 1054 1 4683

*: Tree = DBH > 35 cm; Timber = DBH 5~35c¢m; Shrub = DBH 1~5cm

* The average values were calculated from plot 1~3 in cypress nature forest and from L, N, P, Q, H, and | plot in
cypress accelerated regeneration forest.
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Table 4. Correlation analysis between vegetation compositions and soil properties in cypress nature forest and accelerated regeneration forest*

Soil Tree Timber Shrub Herb
Properties Stem Species Basal area Stem Species Basal area Stem Species  Basal area Frequency Species
Cypress Nature Forest
Bd NS NS NS NS NS NS NS NS NS NS NS
pH-H,0 NS NS NS NS NS NS NS NS NS 0.9946* 0.9936*
Organic C NS NS NS NS NS 0.9975* NS NS 0.9996* NS NS
Exch. K NS -0.9969* NS NS NS NS NS -1.000** NS NS NS
Exch. Na NS NS NS NS NS NS NS NS NS NS NS
Exch. Ca NS NS NS NS NS NS NS NS NS NS NS
Exch. Mg NS NS NS NS NS NS NS NS NS NS NS
Sum of Cations NS NS NS NS NS NS NS NS NS NS NS
CEC NS -0.9988* NS NS NS NS NS -0.9909* NS NS NS
BS(%) 1.000%** NS NS NS NS NS -0.9992* NS NS NS NS
Cypress Accelerated Regeneration Forest
Bd NS -0.9922* NS NS NS -0.9945* NS NS NS NS NS
pH-H,0 NS NS NS NS NS NS NS NS 0.9948* NS NS
Organic C NS NS NS NS NS NS NS NS NS NS NS
Exch. K NS 0.9976* NS NS NS 0.9988* NS NS NS NS NS
Exch. Na NS NS NS NS NS NS 0.9938* NS NS -0.9988*  -0.9945*
Exch. Ca -0.9956* NS NS NS NS NS NS NS 0.9954* NS NS
Exch. Mg NS NS NS NS NS NS -0.9999** NS NS NS 0.9999**
Sum of Cations NS NS NS NS NS NS NS 0.9998** NS NS NS
CEC NS NS NS NS NS NS NS -0.9935* NS NS NS
BS(%) NS NS NS NS NS NS NS NS NS NS NS

* Abbreviation: Bd = bulk density, Exch. = exchangeable, CEC = cation exchange capacity, BS = base saturation; NS = not significant, * = p<0.05, ** = p<0.01
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