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Abstract Aims In recent decades frequent fires have destroyed large areas of coniferous Pinus massoni-
ana forests in Chongqing Southwestern China. Schima superba  a fire-resistant broadleaved tree species has
been widely planted on the burned areas. S. superba is thought to improve soil properties however little in-
formation is available from plantations exposed to acid deposition. Our objective was to examine the effects of
S. superba plantations on soil chemical properties in the acid rain region.

Methods We investigated soil chemical properties of a pure S. superba plantation planted on a burned area
of a former pure P. massoniana plantation in the Tieshanping Forest Farm of Chongqing City using a soil core
method. Results were compared with those from an adjacent unburned pure P. massoniana plantation which
was planted at the same time as the burned pure P. massoniana plantation.

Important findings For 0 - 20 and 20 — 60 cm soil layers in the S. superba plantation average pH values
were 3.61 and 3.77 and average base saturation BS values were 4.68% and 7.92% respectively. For
these two soil layers in the P. massoniana plantation average pH values were 3.78 and 3.88 and average BS
values were 9.25% and 16.32% respectively. Compared with the P. massoniana plantation contents of
exchangeable base cations K* Na* Ca?* and Mg*  and total P were generally lower in the soil of the S.
P* Fe’* and H* were significantly higher p <0.05
This study suggested that the S. superba plantation accelerated soil acidification. Therefore in the acid rain

superba plantation but contents of exchangeable A

region of Chongqing large areas of pure S. superba plantations should be avoided when using S. superba for
establishment of fire-resistant forest belts or for regeneration and transformation of pure P. massoniana planta-
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2004 5 20 300 g
100 cm 25 cm
10 cm 4 4
1.0m 4
1 0~20 20~60 cm K* Na* Ca’* MZ* AP* Fe* Mn’*
H I pH
K* Na® Ca®* Mg* AP* Fe* Mn’* P
IRIS Intrepid [l
20 H* pH
l mol L™!  KCl 1:2.5
-20 C N
N P
Win-RHIZO <2 mm
m m~2 ICP Project Coordination and Research Center
m*> m~2 em* m~? of German Forestry and Forest Products 2002
m~? 60 C 4 4
g
m~? SPSS12.0
1
Table 1 Survey of the sampling plots
Dominant tree
1 1222 5.2 7.8 11
Pure Schima superba 2 1278 5.1 7.3 12
plantation on the burned area 3 1167 5.5 8.0 5
4 1167 9.4 14.5 25
Unburned Pinus 5 1100 9.9 15.2 10
massoniana plantation 6 1333 9.1 4.1 53
2 2.2
2.1 pH 2
2
pH K* 57.24%
19.85% p <0.05
pH 0.17 0.11 Na* 9.90% 1.35%
Ca** 40.44%  43.74%
pH p<0.05 Mg 5.44%
1993 2006 Mg+ 63.47% p <0.05
pH 30.42%
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41.73% AB* 43.01% 25.39% p<0.05
38.54% Fe’* 72.64%  263.25% H” P 29.29%  3.32%
46. 13% 36.30% Mn** 87.93% p<0.05
97.28% p <0.05
44.52%
34.51% 4.68% 11.93%  25.27%
7.92% 9.25% 16.32% p<0.05
2.3 N P
3
N 6.33%
2 pH

Table 2 Contents of exchangeable cations base saturation and pH values in the soil layers for Schima superba plantation
on the burned area and unburned Pinus massoniana plantation

Exchangeable cati 1 - kg™!
Soil layer rehangeable cationemot & Base satur- L t
Stand . KCl
cm K* Na* CaZ+ Mg2+ Al3+ Fe}+ Mn2+ H* ation %
0~20 0.0202+ 0.0845+ 0.1652+ 0.0624+ 3.1183+ 0.0768+ 0.001 7+ 3.5754=+ 4,68 3.6l +
Schima 0.0019 * 0.0010 “ 0.0004 “ 0.0087 * 0.0113 “ 0.0062 “ 0.0003 * 0.0128 * ’ 0.01
superba plantation on 20 ~ 60 0.0147+ 0.1028+ 0.3744+ 0.0550+ 2.9292+ 0.0238=+ 0.0030=+ 3.3957= 7.9 3.77+
the burned area 0.0013 " 0.0022* 0.0056" 0.0049" 0.0084 * 0.0035° 0.0006 ° 0.0104 * ' 0.01
0~20 0.0472+ 0.0938+ 0.2773+ 0.0592+ 2.1805+ 0.0445+ 0.0143+ 2.4467= 9.95 3.78+
Unburned 0.0033 ¢ 0.0099 * 0.0084 ° 0.0090" 0.2146" 0.0044" 0.0027" 0.2080" ' 0.01
Pinus massoniana 20 ~ 60 0.0184+ 0.1042+ 0.6654+ 0.1505+ 2.1144+ 0.0066+ 0.1097+ 2.4913 =+ 16.32 3.88+
plantation 0.0025" 0.0035* 0.0074* 0.0102° 0.0006"> 0.0004 * 0.0087 * 0.0093 " ’ 0.02
3 + p <0.05 Values in the table are means of three replicates +
SE  data with different letters are significantly different p <0.05 in the same column
3 N P
Table 3 Contents of total N total P and organic matter in the soil layers for Schima superba plantation on the
burned area and unburned Pinus massoniana plantation
N Total N P Total P
Stand Soil layer em g kg! g kg™! Organic matter g kg~
0~20 1.0302+0.0853 * 0.2729+0.0071 > 26.2600+1.6739 ®
Schima superba plantation on the burned area
20 ~ 60 0.6973+0.0526 "  0.2577+0.0065 " 12.2787+1.2039 "
0~20 0.9689+0.093 1 * 0.3859+0.0128 *  23.4604+2.1986 *
Unburned Pinus massoniana plantation
20 ~ 60 0.9346+0.0720 * 0.266 5+0.007 8 * 9.8021+1.0351 °©

2 Notes see Table 2
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4
Table 4

burned area and unburned Pinus massoniana plantation

Growth characteristics of fine roots in the soil layers for Schima superba plantation on the

. . . . Root tip
Stand Soil layer Dry we,lfht Lengtﬁh2 Surfzace :arzea Vzmlumfs2 number
cm gm m m m* m cmt m no. m72
0~20 26.78 £ 153.84 + 0.384 3+ 77.60 = 20 701 +
Schima superba plantation on the burned area - 0.97 ¢ 6.83 * 0.0153 * 2.67° 1514 *
16.89 = 82.23 + 0.253 4+ 67.32 + 12 492 +
2060 0.41"° 419" 0.0%0" 3.48 © 718 °
Total 43.67 236.07 0.6377 144.92 33193
15.16 £ 85.05 0.258 0 63.12+ 10 016 =
0~20 0.65 " 5.10"° 0.0130 " 3.71 ¢ 1048 °
Unburned Pinus massoniana plantation ’ ' ’ ’
20~ 60 24.48 + 146.29 + 0.438 5+ 120.36 + 13 507 +
0.89 7.28 ¢ 0.0110 * 3.19 ¢ 681 *
Total 39.63 231.34 0.696 5 183.48 23 523
2 Notes see Table 2
3 .
Krug & Frink 1983
2004
H* pH
1991 2001
K Na Ca Mg P
1983 1998
10 0~20 20~60
cm pH 1998
K* Na® Ca®* Mg*
p AP* Fe'* 2004 5 2007 9
H* 3.66 cm 2.34
m 0.74 m 3.51 1.65
pH 2.47
1993 2006 P pH
1997 2001
6 2004
1992 <2 mm
Dyr- 2004
ness et al . 1989 P
2004
pH
2001 4
pH
0~20 cm 1.77 1.81
1.49 1.23 2.07 20 ~ 60 cm 0.69
Hallbacken & Tamm 1986 0.56 0.58 0.56 0.92
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