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(Metasequoia glyptostroboides) (Cryptomeria
fortuner) (Neosinocalamus affinis)
+ (Acer buergerianum+
Cunninghamia lanceolata)
20 70 80
(610 ~ 660 m)
(50 cm )
(670 ~ 740 m)
1.2
1.2.1 20 m x 20 m 3
2010
28 ~30 (Alnus cremastogyne) 1
F1 PRXEFEBERER
Table I The basic situation of the study plots
(_ /hm’) (m) (cm) @) (m) @) @)
1 600 10.5 16.4 0.7 650 NW5 <2
1200 13.2 13.7 0.6 730 NW35 16
1400 22.3 18.3 0.8 610 NWS5 5
1500 13.9 12.5 0.7 610 NWS5
500 12.5 6.2 0.6 680 NW10 35
- - - - 650 - -
/hm?
1.2.2 G,/ 100 SCD; kg/m*
18 G i gkg SD;
0~20 20~40 40~ glem® H; cm
60 60~ 100 cm G, % 100 cm m
(SD) (5009 "
G; 0 1 m 1 m?
123 pH SCD SCD kg/m? 513
1.3
(TN) Microsoft Office Excel 2007
(TP) (AN) SPSS 18.0
(AP) Olsen (AK) (one-way ANOVA) (Duncan
(LY/T1228~1239—1999) )(P<0.05) Pearson
2
(SOC) (SOM)
SoC 1.724 (LY/T1237—1999) 21
(SCD) 2 (TN) (TP)
(AN) (AP) (AK)

SCD SCD, = CI‘X SDI X Hi X(l —
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TP N
TP (5.97 ~ 7.94 g/kg)
2.1.1 (P<0.05)
TN
(0 ~20 cm) TN
(1.80 g/kg) (1.27 g/kg) 1.5
2 TP
N (P< 0.05) TP
0~ 40 cm ( 40~60cm ) (3.47 ~ 3.94 g/kg) (20 ~ 100 cm)
0 ~ 100 cm TP (2.23 ~ 4.06 g/kg)
TP
TN (P<0.05)
( )(P<0.05)
T™N TP
TN TP
TN TN TN TP
(P>0.05) TN TP
F2 TREHEZETLIEMN,. P. KEE
Table 2 Contents of soil N, P and K under different vegetation types
(cm) pH TN (g/kg) TP (g/kg) AN (mg/kg) AP (mg/kg) AK (mg/kg)
0~20 4.54(0.06)a 0.77(0.08)a 3.59(0.39)a 81.89(10.79)a 58.05(21.47)a 74.84 ab
7.59(0.21)c 1.80(0.47)b 7.94(0.31)b 73.15(23.92)a 64.97(22.18)a 183.45¢
4.86(0.28)ab 0.80(0.07)a 3.90(0.67)a 48.09(9.46)a 42.69(15.97)a 122.37 be
4.59(0.25)a 0.93(0.18)a 3.94(0.50)a 69.52(16.96)a 40.71(11.13)a 76.82 ab
8.34(0.02)d 1.27(0.07)ab 6.74(1.23)b 67.53(4.88)a 18.63(2.60)a 85.44 ab
5.23(0.16)b 0.78(0.04)a 3.47(0.09)a 60.14(5.39)a 35.01(4.20)a 3948 a
20 ~ 40 4.77(0.12)a 0.41(0.08)a 2.48(0.13)a 38.27(11.52)ab 12.60(4.82)a 46.46 ab
8.17(0.26)c 0.79(0.07)c 6.53(0.24)c 58.02(18.46)b 29.23(15.08)a 91.07 ¢
5.25(0.32)ab 0.49(0.04)ab 2.96(0.28)ab 15.09(0.86)a 14.89(4.32)a 76.41 ¢
5.12(0.18)ab 0.60(0.03)abc 3.33(0.21)b 31.60(2.59)ab 16.88(3.55)a 68.90 bc
8.59(0.06)c 0.71(0.08)bc 7.06(0.09)c 26.81(7.64)ab 12.52(0.52)a 70.82 be
5.55(0.25)b 0.51(0.09)ab 2.42(0.39)a 27.82(10.11)ab 12.87(2.60)a 36.21 a
40 ~ 60 4.84(0.05)a 0.38(0.05)a 2.23(0.17)a 35.71(6.03)a 13.40(3.25)a 33.26 a
8.09(0.22)c 0.62(0.02)b 5.97(0.45)c 20.16(3.19)a 13.82(1.50)a 72.68 b
5.41(0.36)ab 0.50(0.03)ab 3.26(0.47)ab 18.41(7.56)a 18.99(6.24)a 76.81 b
5.30(0.24)ab 0.58(0.08)b 3.60(0.57)b 29.06(8.08)a 26.20(10.57)a 64.96 b
8.56(0.06)c 0.56(0.06)b 6.95(0.18)c 16.74(5.52)a 12.85(1.35)a 82.52b
5.61(0.18)b 0.44(0.07)ab 2.44(0.13)ab 25.16(5.43)a 11.21(1.92)a 30.59 a
60 ~ 100 4.95(0.11)a 0.32(0.06)a 2.34(0.59)a 24.08(10.00)a 14.46(3.03)a 30.54 a
8.07(0.23)b 0.60(0.02)c 6.07(0.24)c 19.13(4.16)a 14.36(0.65)a 74.38 b
5.62(0.41)a 0.56(0.09)bc 3.31(0.38)ab 21.02(8.10)a 28.75(12.20)a 74.61 b
5.56(0.36)a 0.52(0.07)bc 4.06(0.50)b 23.08(8.11)a 23.30(4.03)a 68.76 b
8.56(0.02)b 0.54(0.06)bc 6.82(0.28)c 16.90(4.70)a 11.29(1.98)a 82.76 b
5.54(0.13)a 0.38(0.03)ab 2.77(0.24)a 17.33(6.74)a 15.97(2.52)a 36.78 a
1) 2) P<0.05 n="72
2.1.2 0~ 40 cm
AN AP AK TN TP AN (73.15 ~ 81.89 mg/kg)
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AN (30.54 ~ 46.46 mg/kg)
(48.09 mg/kg) AN
26%
(P<0.05)
AN ( 60.14 ~ 69.52 mg/kg
27.82 ~ 38.27 mg/kg)
40 ~ 100 cm AN
AN ( 17 ~ 35 mg/kg) AP
2.2
AP 3
18.63 ~ 64.97 mg/kg (SOM) >
> > > > SOM
(177.49 t/hm?) (98.22 t/hm?)
AP 2 SOM (105.52 ~
AP 113.14 t/hm?) TN
3 AP > > > > >
TN (11.45 t/hm?)
(5.66 t/hm?) 2 TN TP
AP ( 11.29 ~ > >
29.23 mg/kg) > > >
AP pH ( )
AK TP
102.58 t/hm*( ) 85.40 t/hm?( )
( ) AK (74.84 ~ pH TP
183.45 mg/kg) (39.48 mg/kg) 33.73 ~ 51.76 t/hm’
(183.45 mg/kg) (122.37 mg/kg) 33%~50%  40% ~61%
(P<0.05) AK SOM
(P<0.05) (36.21 mg/kg) ( )
AK
R3 TREHLRLIFEHE SOM. TN, TP {#E(t/hm?)
Table 3  Storages of SOM, TN and TP in whole soil profiles under different vegetation types
SOM TN TP
0~20cm 0~ 100 cm 0~20cm 0~ 100 cm 0~20cm 0~ 100 cm
41.35(42.1) 98.22 1.73(30.5) 5.66 8.01(23.7) 33.73
97.97(55.2) 177.49 4.46(38.9) 11.45 19.64(23.0) 85.40
41.23(39.1) 105.52 2.26(26.7) 8.44 11.01(22.7) 48.46
65.63(44.2) 148.64 2.55(29.7) 8.59 10.81(20.9) 51.76
61.74(45.9) 134.50 3.59(33.5) 10.71 18.97(18.5) 102.58
42.74(37.8) 113.14 2.07(28.0) 7.38 9.16(22.1) 41.39
(0 ~ 20 cm) (0 ~ 100 cm)
SOM
> > > 2.4 SOM
> ~ SOM
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55.2% 45.9% 44.2% 42.1% 22.97 g/kg (P<0.05)
39.1% 37.8% 1/3 ~ 1/2
N SOC 1.6 1.8 21 24 2.7
SOM TN SOC 8.48 g/kg (9.39 g/kg)
1.73 ~ 4.46 t/hm? 90%
(26.7% ~38.9%) SOM
(33.5%  38.9%)
(26.7%  28.0%) TP
TP
> > > >
>
TP TP 0~40cm
18.97% ~23.7%
SOM
2.3
2.3.1 C/N 1 SOC
SOC socC 2.5~ 5.8 g/kg
SOC 30
SOC
SOC > > SOC
> > > SOC
o g _ 12 scp @ 0~20 cm
25¢ B Y A 16r 4 ON _ -
s0¢ R b B UM B 10 o0 0 om
20 0ok 12| | {20 @AEA WAL [ 60~100 cm
_ g1 B mkE ik g %
2ist At il . . 2
B LT z 8i g 288 a =
S 10 O ::};:g 2A & 2
2 | a s i o i
5 agp e 282’y ol 27
: A 4 -7 ]
oL | g 0 | % ] oLtk fiia it [
0~20 20~40  40~60 6 0~20 20~40  40~60  60~100 UAEMAEAR IKEZ ik
1JZ (ecm) 1JZ (em) F BT
1 ARBEHLELTIELFHEKGSOC). B/RLL(C/N). TIEBNKZEESCD)MEEDH
Fig. 1  Soil organic carbon (SOC), carbon / nitrogen ratio (C/N) and soil carbon density (SCD) of profile distribution under various vegetation types
C/N (6.56 kg/m’)> (5.94 kg/m’)> (5.67 kg/m?)
C/N 4.8 ~ 14.2 SCD
(9.9 ~ 14.2) 40 cm C/N 48~179 SCD SCD
C/N socC 12~1.8 SCD (5.86 kg/m?)
C/N 1.5
(P<0.05) 2.5 (P<0.05)
2.3.2 SOC SOC SCD
(SD) SCD
(SCD) 40% ~ 56% SOC
SCD SCD
(10.49 kg/m?)> (8.63 kg/m*> (7.78 kg/m*> 38% 20 cm SCD
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16% ~ 24%
[15,19] [22] 3
3
3.1 130 + + 80
+ + 35
+ + 3 0~
(14-15] 80 cm SOM TN TP 282.27 12.87
13.59 tthm> 370.69 15.58 7.74thm’> 154.12 8.42
10.69 t/hm? SOM TN
[16] 30 SOM
[17] 35
[18] TP
( (SOM TN TP)
) pH 4.6 ~ 5.6 > > >
> >
( ) pH 7.6 ~ 8.6
pH
TN TP
[15,19] (
[19] TP)
[22]
3.3
[14.20] SOC
SOC (23]
SOC [24]
[14] SOC SOC 7
32 SCD
SD SOC
SD
[18,21] SCD SOC
[25]
[19]
1.47 kg/m*>  9.17 kg/m’
[18] 3.74 kg/m*  19.05 kg/m**%
SOC
SOC
SOC
SOC SCD

SD SCD
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Effects of Different Vegetation Types on Soil Nitrogen, Phosphorus,
Potassium and Organic Carbon in Rainy Area of West China

HU Hui-rong'?, HU Ting-xing'", TAN Jiu-long', CHI Xi-wen'
(1 College of Forestry, Sichuan Agricultural University, Yaan, Sichuan 625014, China; 2 College of Environmental Science and
Engineering, Southwest Forestry University, Kunming 650224, China)

Abstract: The rainy area of western China is located in the transition zone of Sichuan Basin and Tibetan Plateau. It is an
important ecological barrier of the Yangtze River Basin and also a key region for the project of returning farmland into forest. Six
vegetation types, such as Alnus cremastogyne stand(AC), Neosinocalamus affinis stand(NA), Cryptomeria fortunei stand(CF),
Metasequoia glyptostroboides stand(MG), secondary forest(SF) and sward were investigated in order to understand the effect of
vegetation restoration on soil by 30 years. Soil samples of each type of vegetation were collected and analyzed. Results showed as
follows: In different vegetation types, contents of soil nitrogen(N), phosphorus(P) and potassium(K) were different, and
significant differences were observed in topsoil (0 — 20cm), the contents of both total N (TN) and total P (TP) showed the trend as
AC > NA > CF > MG > SF = GL. Sum of contents of available N (AN), available P (AP) and available K (AK) showed the trend as
AC > SF =~ MG > CF > NA > GL. The contents of N, P and K in forest soils were higher than those in sward soils. Among them,
contents of TN, TP and AN, AP, AK in the topsoil of AC were 1.80 g/kg, 7.94 g/kg, 73.15 mg/kg, 64.97 mg/kg and 183.45 mg/kg,
respectively, higher than those of other forest lands. Soil organic matter (SOM) and TN storages showed a similar trend in the
topsoil and profiles as AC > NA > CF > MG > GL> SF. TP storage was slightly different, but which in AC and NA still were the
highest and in SF was still the lowest. In all woodland, SOC concentration and soil organic carbon density (SCD) showed obvious
surface aggregation, but no obvious change in the vertical profile. Similar change trend of SCD was observed in topsoil and whole
profile which was AC > CF > NA > GL > MG > SF. On the whole, in the purple soil region, vegetation type and soil parent
material were two major factors on formation and development of soil fertility. It indicated that soil fertility and carbon fixation of
AC forest were good, and the conifer forest CF was better than another one MG after 30 years vegetation recovery.

Key words: Vegetation types, Nitrogen, Phosphorus, Potassium, Soil organic carbon, Surface aggregation
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