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THE O IL ACIDITY AND NUTRIENT CONTENTS,
AND THEIR CHARACTERISTICSOF SEASNAL DY NAM IC
CHANGES UNDER 3D IFFERENT FORESTS
OF D INGHUSHAN NATURE RESERVE

XiaHanping YuQingfa ZhangD egiang
(South China Institute & B otany, ChineseA cadeny o Sciences, Guangzhou, 510650, China)

The il acidity and contents of several nutrients, organic matter, hydrolysable
N, available P, K, exchangeable Ca,M g, and their seasonal dynam ic changes under 3 differ-
ent forests, P inus massoniana forest (AM F), pine and broadleaf mixed forest (PBM F), and

monson evergreen broadleaf forest (M EBF) of D inghushan N ature Reserve w ere investi-
gated Soil pH was ranked in the order M F> PBM F> M EBF, and increased w ith il

depth and the seasonal changes T he reason for the above phenomenaw asprobably soilmi-
crobes,w hich had a significant correlation w ith il pH. Soil nutrientsw ere the highest in

M EBF, second in PBAM , and lowest in PM F. In the same il profile, they w ere the high-
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est in the surface horizon, and decreased w ith depth except exchangeable Ca T he seasonal

changes affected significantly available P, but did slightly organic matter.

Key words forest «il, il acidity, il nutrients, dynanic changes of nutrients,

Dinghushan N ature Reserve
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Fig 2 Contentsof il nutrients and their seasonal dynam ic changes under M EBF
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Fig 3 Soil nutrients and their seasonal dynamic changes in surface layers under 3 different forests
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Table 1 Correlation matrix for soil chem ical properties in 3 different forests
(0 20am) (0 60an)
Surface horizons(0 20an) n= 12 W hole il profiles(0 60an) n= 36
pH M N P K Ca Mg pH M N P K Ca Mg
pH  1.00 1.00
M -0.80* 1.00 -0.76* 1.00
N -0.81* 0.80* 1.00 -0.82*  0.90* 1.00
P -0.51* 0.42 047  1.00 -0.57* 0.72* 0.65* 1.00
K -0.84* 0.89* 0.95* 0.35 1.00 -0.86* 0.79* 0.89* 0.44* 1.00
Ca -0.33 026 051 009 057 1.00 0.3 017 040 003 0.58* 1.00
Mg -0.61 0.92* 0.86* 042 0.8* 036 1.00 -0.61* 0.84* 0.84* 0.54* 0.77* 0.33  1.00
* 1% Significant level at P= 0. 01
3 , )
3 2 , Ca ;
N P K
3 , ,pH
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Table 2 Effectsof different forest typeson the cham ical proper ties of
il surface layersunder 3 different forests
Forest type pH O.M. N P K Ca Mg
4.10a" 4.72a 173. 8a 1. 66a 64. la 0. 184a 0.132a
M EBF + 0.40* + 0.36 + 15.2 + .44 +5.1 + 0.029 + 0.013
4. 16a 2.96b 95. 3b 1. 81a 37.7b 0. 130a 0. 062b
PBM F + 0.03 + 0.33 + 8.7 + 0.47 + 3.5 + 0.024 + 0.009
4. 3% 1.82¢c 66. 9c 0. 66b 25. 5¢ 0. 151a 0. 043b
A F + 0.03 + 0.13 + 5.8 + 0.19 + 4.0 + 0.023 + 0. 005
+ , (p= 0.01)
Contentsw ith different letters in the sane common are statistically different(p= 0.01).
* + 95% . .M eant 95% confidence Iimit. The same below
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Table 3 Effectsof season change on acidity and nutr ients in surface sils
M onth 1 Jan. 4 Apr. 7 July 10 Oct
H M F 4.30bt+ 0.06" 4.42a+ 0.03 4. 40at 0.05 4.43at 0.06
P PBM F 4. 16at 0.03 4.19at 0.08 4.11at 0.07 4. 18a+ 0. 06
M EBF 3.99b+ 0.09 4.04bx 0.04 4.18at 0.05 4.20at 0.05
M F 1.98at 0.33 1. 64at 0.29 1. 82at 0.27 1.82at 0.26
O.M. PBM F 2.33at 0.28" 3.32at 0.79 3.12at 0.80 3.07at 0.82
M EBF 4.9%t 0.66 4.78at 0.76 3. 96at 0.65 5.18at 0.98
M F 78.2at+ 18.4 59.4a+ 9.9 66. 8at 10.7 63.2at 7.7
N PBM F 96. 3ab+ 9.1 122. 1la+ 13.0 82.0bx 18.3 80. 8b+ 20.3
M EBF 206. 8at 35.2 203. 2at 25.3 145. 1b+ 22.3 139. 9b+ 20.0
M F 0.28b* 0.26 0. 85ab+ 0.44 1. 15a+ 0.43 0.35b+ 0.24
P PBM F 0. 80ct 0.19 2.86at 1.24 2.23abt 1.21 1. 36bct 0.59
M EBF 0.82b+ 0.21 3.4lat 0.85 1. 61bt 0. 61 0. 7%z 0.19
P F 40. 7at 11.5 23.1b* 4.6 19. 8ot 3.4 18.5b+ 2.9
K PBM F 41.5at 8.1 41.4at 7.0 34.4at 8.4 33.5at 6.9
M EBF 73.5at 11.2 67.5abt 13.6 60. 3abt 10.2 55.0bt 5.3
P F 0. 243at+ 0.049 0. 115b+ 0. 019 0.127b% 0.022 0.119b+ 0.043
Ca PBM F 0. 228at 0.058 0.120b+ 0.011 0. 102bct 0.019 0. 072c+ 0.027
M EBF 0. 231at 0.047 0. 221ab+ 0. 062 0.127b% 0.022 0. 158ab+ 0.088
PM F 0. 051at 0. 009 0. 047at 0. 007 0. 032a+ 0. 008 0. 041at 0. 020
Mg PBM F 0. 053b+ 0. 009 0.097at 0.014 0. 048b+ 0.011 0. 052b+ 0.02
M EBF 0. 119bc+ 0.012 0. 153ab+ 0. 033 0. 092c+ 0.018 0. 163at+ 0. 024

*

(P= 0 01,

row are statistically different(P= 0.01). The snae in Table 4

3.2
3

[19 21]

[8,19 24]

[23, 24]

Contentsw ith different letters in the sane

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



6 : 3 651

4
Table 4 Camparison of il acidity and nutr ients of different layer sunder PBM F
Depth (m)
0 20 20 40 40 60
1 January 4.16+ 0.03b 4.27+ 0.04a 4.28+ 0.04a
pH
7 July 4.11+ 0.07b 4.29+ 0.04a 4.27+ 0.08a
1 January 2.33+ 0.28a 1. 09+ 0. 16b 0.80+ 0.13b
o.M
7 July 3.12+ 0.80a 1.05% 0. 16b 0.87+ 0. 16b
1 January 96.3t 9. la 61.7+ 9. 1b 43.4+ 11. 3¢
N
7 July 82.0+ 18.3a 38.6t 7.7b 32.8+ 7.1b
1 January 80+ 0. 19a b b
=]
7 July 2.23% 1.21a 0.59+ 0.29 0.35+ 0.25b
1 January 41.5+ 8.1a 34.0+ 9.5a 41.3+ 11.7a
K
7 July 34.4+ 8. 4a 26. 8+ 6. 6a 27.5+ 8.4a
1 January 0. 228+ 0.058a 0. 225+ 0. 046a 0.222+ 0.051a
Ca
7 July 0.102+ 0.01%a 0. 096+ 0. 031a 0. 114+ 0. 050a
1 January 0. 053+ 0. 009 0. 040+ 0. 007a 0. 042+ 0. 09
Mg
7 July 0.048% 0.011a 0. 027+ 0. 005b 0. 028+ 0.008b
5
Talbe 5 D ifferencesand seasonal changes of microbial biomassand acidity in 2 forest sils
Coniferous forest B road-leaved forest
(Cmg//100g) (Cmg/100g)
M onth M icrobial biomass pH M _icrobial biomass pH
1 45.80 4.36+ 0.04 68. 23 4.10+ 0.06
4 44. 47 4. 47+ 0.07 65. 64 4.17+ 0.05
7 44.61 4.43+ 0.03 61.72 4.25+ 0.04
10 35.75 4. 48+ 0.05 55. 14 4.31+ 0.03
42.93 4.43+ 0.03 62.78 4.21+ 0.03
M ean
6 (kg/tm?. @)
Table 6 Camparison of litterfall nutrients return to il by 2 different forests
. P K Ca Mg
Forest type L itterfall
AR F 5900 43.54 1.69 16. 06 10. 92 2.65
°M EBF 9200 129.7 6.0 43.2 31.3 12.9
a , [23]

Including 2 parts, litterfall and understory production,. from reference 23

b , [24] Only litterfall, from reference 24
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