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7 12
[11]
3
(8-9) 2~3km
(2] 5m P,0; 10% ~ 20%
8
[13]
1.2
1.2.1 2009 5 2010
8 5
1 4mx4m
5 (
1.1 ) (G
0~20cm
(0 ~5 cm)!™
( 5 cm) 0~5 5~10
2019.2 ~ 10 ~ 20 cm 500 g
2074.1h 15.7C ~16.1C =10C 8h )
2290°C ~ 2 340°C 229 ~ 234 20 100
1 032 ~ 1 205 mm 3]
F1 ERELXER | FLBERESHHE
Table 1 The dominant species typical hygrophilous vegetation and companion species typical hygrophilous vegetation in Chaohu hill
(%)
81 +4b
95t 2a
85+ 3b
51 3¢
P 0.05
1.2.2 pH (Fe-P) (O-P) (Ca-P)
CO, : 1:25 (Res-P)!'7)
SPSS 13.0 Excel
2
3] 2.1
Zhang  Jackson!'® 2 0~5 5~10 10~20cm
1 mol/L NH4Cl 0.5 mol/L NH4F 0.1 mol/L NaOH pH 7.03 ~8.34 6.25~8.25 6.04~7.96
0.3 mol/L Na3C6H507+Na28204 0.5 mol/L (1/2H2804)
4 000 r/min 15 min (0 ~5cm) (27.71 g/kg)
(GB-11893-89) (24.50 gkg) (22.13 g/kg)
(Ex-P) (AL-P) (19.34 g/kg) (7.28 ghkg) 5~10cm
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Table 2 Soil nutrient contents of typical vegetations in Chaohu hill region
(cm) pH (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg)
0~5 7.03 £0.17d 728 £021g 0.26 £ 0.04 ¢ 0.20 £ 0.03 f 80.51 £ 2.17d 2581 £ 0.83 ¢
5~10 625+ 022e 853+ 0.14¢g 024 £ 0.01e 0.18 £ 0.04 f 40.25 + 3.58 ¢ 18.66 £ 1.94 ¢
10 ~20 6.04 £0.13e 7.82+028¢g 0.19 £0.02¢ 0.12 £ 0.01 g 39.25 £ 236¢ 10.58 = 2.07 g
0~5 7.89 £ 0.09bc  24.50 = 4.88b 145 £ 0.13ab 041 = 0.019b 156.92 £ 12.1a  29.78 = 1.21bc
5~10 7.87 £0.12bc  19.64 = 2.05d 1.07 £ 0.03cd 0.24 = 0.02¢ 126.6 = 9.3 b 27.04 = 0.59 ¢
10 ~20 7.75 £ 0.08bc  18.52 = 0.83de 1.0l = 0.07cd 0.26 & 0.02 de 90.32 = 5.4d 26.89 + 0.66 ¢
0~5 791 £ 0.11bc  22.13 = 1.78¢ 1.25 £ 0.25bc  0.39 £ 0.025b 115.12 £ 27.7 be 27.92 +2.33¢
5~10 7.68 £0.12bc 1842 +255de 1.18 = 0.18¢ 0.34 £ 0.008 ¢ 92.34 £ 145d 22.04 = 0.89d
10 ~20 7.72 £ 0.06 bc  14.60 = 2.23 f 0.94 £ 0.07d 0.21 £ 0.03 ef 91.12 = 8.3d 15.09 £ 0.54 f
0~5 7.82 £0.09bc 27.71 £3.32a 1.58 £ 0.20a 0.45 £ 0.023 a 161.13 £ 222 a 40.75 + 0.74 a
5~10 7.66 £ 0.16bc  23.63 £ 095bc 1.38 £0.07b 0.34 £ 0.005 ¢ 112.72 £ 103 ¢ 2743 £ 0.52¢
10~ 20 7.55 £ 0.07 ¢ 20.12 = 1.13¢d  1.05 =2 0.09cd 031 & 0.04 cd 108.51 £7.5¢ 30.18 = 0.63 b
0~5 834+ 0.14a 1934+278d 123 £023bc 031 £0029¢d 9122 £ 11.2d  28.14 + 1.02 be
5~10  825+0.09ab 17.11 £235¢  1.15+£0.04c 029 £0007d 8223 +79d 2292+ L11d
10~20 796+ 0.11b 1372+ 0.78f 089 £0.09d 023 +003ef  8.54+3.6d  23.06 £ 0.56d
10 ~20 cm 8.53 ~23.63 g/kg 5~10 cm
7.82 ~20.12 g/kg Fe-P (85.97 mg/kg)
0 ~5cm (75.33 mg/kg) (62.29 mg/kg)
1.58 g/kg (61.46 mg/kg) (57.47 mg/kg)
10 ~20 cm Fe-P 67.15 ~44.31 mg/kg
5~10cm Fe-P
Fe-P 5~ 10 cm(68.50 mg/kg)>0 ~
5~10cm 10~20cm 5 cm(63.88 mg/kg)>10 ~ 20 cm(54.48 mg/kg)
Al-P 0~5cm  10~20cm
Al-P 45.65 mg/kg
0~20cm 3436 mg/kg 5~10cm
Al-P 44.96 mg/kg
Al-P Al-P
2.2 Ex-P 0 ~ 5 em(35.56 mgkgy>5S ~ 10 cm
(32.73 mg/kg)>10 ~ 20 cm(30.51 mg/kg)
3 O-P
5 Ex-P 0~5cm 0~5cm O-P
5~10cm (4.44 mg/kg) 135.07 mg/kg
(4.35 mg/kg) (121.54 mg/kg) (102.88 mg/kg)
Ex-P 2.88 mg/kg 2.60 mg/kg (89.12 mg/kg) 30.46 mg/kg
10 ~20 cm Ex-P 3.63 ~ 2.67 mg/kg 5~10cm 10 ~20 cm O-P 0~5cm
3 Ex-P O-P 32.90 ~

0 ~ 5 cm(3.84 mgkg)>5 ~ 10 cm(3.33 mg/kg)
>10 ~ 20 cm(3.06 mg/kg)
Fe-P
0~5cm

Fe-P 87.56 ~ 51.73 mg/kg

120.89 mg/kg  30.58 ~ 73.97 mg/kg
O-P
Ex-P 0 ~ 5 em(95.81 mgkg)>5 ~ 10 cm

(78.25 mg/kg)>10 ~ 20 cm(59.75 mg/kg)
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Table 3 Contents of phosphorus forms in soils of typical vegetations in Chaohu hill region
(cm) Ex-P Fe-P Al-P O-p Ca-P Res-P
0~5 410 £ 0.62ab 61.36 £+ 8.08 d 27.64 £ 095cd 3046 = 1.07hi 14.80 = 1.42a 62.64 £+ 2.38 gh
5~10 4354+ 0.18a 5747 £3.68de 24.13 +0.86d 3290 £ 2.16 h 1637 £ 0.79a 48.77 £ 1.09 i
10~20 363 £032b 4431 £849f 24.07 + 4.48d 30.58 = 3.04 1 14.09 £ 1.21a 5931 + 6.45h
0~5 338+ 021bc 87.56 +x 621 a 45.65 = 1.20a 102.88 =2.83¢ 1773 £ 0.78a 157.79 £ 561D
5~10 341 £0.16bc 6229 =476 cd 34.13 £ 6.64bc  48.16 = 3.64 ¢ 16.30 = 1.06 a  78.69 £ 2.86 fg
10 ~ 20 3.61 £024b 50.74 £2.89¢ 3436 £ 1.58b 7044 £ 436ef 16.09 +0.79a 87.73 £ 5.68f
0~5 444 £ 056a 6252 £2.62cd 32.17 = 3.32bc 135.07 = 2.84a 16.80 = 1.28a 142.99 + 6.84 ¢
5~10 298 £0.18c 7533 £ 824D 31.46 £ 3.95 be 120.89 £ 9.03b 18.01 = 1.25a 90.33 & 3.65¢f
10~20 2.67 £ 043¢ 6091 £5.03d 31.61 = 428bc 7397 £ 4.68¢ 16.17 £ 236a 98.68 £ 6.79¢
0~5 441 £029a 5624 £843de 42.15+238a 121.54 £ 1.57b 1928 £ 141a 207.39 = 3.68a
5~10 332 £036bc 8597 £ 723a 4496 = 2.74 a 99.86 £ 9.68 ¢ 17.36 = 1.87a 91.51 £ 5.08ef
10 ~ 20 2.68 £0.08c 67.15 = 3.68¢ 3221 = 4.68bc 5894 £ 2.58f 16.38 = 0.98a 129.64 = 12.36d
0~5 288 £0.19¢ 5173 £ 1.14¢ 30.17 £ 1.84 ¢ 89.12 £ 4.19d 18.80+ 0.98 a 121.18 = 9.64 d
5~10 2.60 £0.06c 6146 +249cd 2895 +393c¢ 89.46 = 12.35d 1531 £ 0.88a 93.21 + 2.67ef
10~20 273 £0.25¢c 49.27 £3.08ef 3032 +267bc 6481 £ 5.03f 1892 = 141a 70.07 £439¢g
Ca-P Fe-P AI-P
81 Ca-p 0~5cm 3
10 ~20 cm (19.28 mg/kg) Ex-P Al-P O-P Ca-P TP
(18.92 mg/kg) Fe-P  Res-P
Ca-P 14.80 mg/kg  14.09 mg/kg
5~10cm Ca-P 2.3 o ~
18.01 mg/kg (17.36 mg/kg) 5 cm)
(16.37 mg/kg) (16.30 mg/kg)
15.31 mg/kg Ca-P TP O-P
Ex-P 0~ 5 cm(17.48 mg/kg)>5 ~ Fe-P 21.38 33.78
10 cm(16.67 mg/kg)>10 ~ 20 ¢cm(16.33 mg/kg) Ca-pP 0.55
Ca-P Res-P
1 5 Res-P Res-P Ca-P Fe-P O-P Al-P
0~5cm 10 ~20cm 29.40 58.47 17.48
207.39 mg/kg 129.64 5.38 11.26 4.68 Ca-P
mg/kg (62.64 mg/kg  59.31 mg/kg) Ex-P
5~10cm Res-P
9321 mgkg (48.77 mg/ke) 2.83
Res-P FeP AP O-P CaP 0.60

0 ~ 5 cm(138.40 mg/kg)>10 ~ 20 cm(89.09 mgkg)>5 ~
10 cm(80.50 mg/kg)

(Fe-P Al-P)
(O-P Ca-P Res-P)

5~10 cm Res-P
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Fig. 1 Characteristic contents of phosphorus forms in soil-rock
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2.4 7z Ex-P Fe-P Al-P
( 0.78 0.59 0.677) O-P Ca-P
4 Res-P Res-P
(Ex-P ) “
x4 EPRELXAEEHREE T RFS SHETHEIXR
Table 4 Correlations between soil nutrients and phosphorus forms of typical vegetations in Chaohu hill region
Ex-P Fe-P Al-P O-p Ca-P Res-P
Ex-P 1
Fe-P 0.78%* 1
Al-P 0.59* 0.677** 1
O-P 0.01 0.447 0.597* 1
Ca-P 0.081 0.188 0.514 —0.629* 1
Res-P 0.16 0.264 0.659%* 0.721%* 0.566* 1
pH —0.442 0.247 0.487 0.666* 0.568%* 0.508
-0.25 0.496 0.846%* 0.807** 0.632* 0.832%*
-0.21 0.488 —0.386 0.658* 0.078 0.775%*
0.116 0.542%* 0.763* 0.891%** 0.664** 0.877*%*
0.071 0.523* -0.367 0.126 0.361 0.361
0.488%* 0.28 0.668%* —0.531* 0.594* —0.768%*
* P 0.05 ** P 0.01
4 O-P Ca-P 2]
O-P Res-P Fe-P O-P  Fe-P
(Fe-P  Al-P) Ca-P
O-P Res-P Ex-P
3
[23]
(
211 5 (0~ (O-P Ca-P  Res-P)
5 cm)
pH [24]
O-P Fe-P Ca-P Fe-P
Al-P O-P 3
(Fe-P  Al-P)
(O-P Ca-P Res-P) Res-P “
3 i Ex-P Fe-P Al-P
Fe-P Al-P O-P Ca-P
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Distribution Characteristics of Soil P as Influenced by Different
Vegetation Type in Chao Lake Mountain Areas

CHANG Long-fei'?, WANG Xiao-long'", NIE Xiao-fei' , LI Heng-peng', HU Feng’

(1 State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, China; 2 The Qingzhen Branch of Guiyang Tobacco Monopoly Administration (Corporation),
Guiyang 551400, China; 3 College of Resources and Environmental Science, Nanjing Agricultural University, Nanjing
210095, China)

Abstract: Top soil P concentrations and P forms under five typical vegetation types were analyzed in the low mountainous
area of Chao Lake. The results indicated that soil of the secondary Masson pine forest had higher contents of soil organic carbon,
total nitrogen, available nitrogen, total P and available P. In contrary, mine tails bare land had both lower soil nutrient levels and
soil pH values. Among all the five sample lands investigated, the top 20 cm soil was detected extremely low in both Ex-P and
Ca-P. Specifically, soil plant available P (Fe-P and Al-P) of the shrub land and secondary Masson pine forest land was
significantly higher than other lands while concentration of soil inertial P (O-P, Ca-P and Res-P) was found higher in grassland
and secondary Masson forest land, where the place was featured by a stable community structure. A higher Res-P was detected in
5-10 cm soil for the artificial forestlands, while all the three P forms were lower among all soil layers for the mine tails bare lands.
However, the ratio of Fe-P and Al-P in total P concentration was the highest in mine tail bare land which indicated the serious
erosion occurred. Overall, contents of Ex-P, Al-P, O-P, Ca-P and TP decreased with soil depth increased but no obvious pattern
among soil layers. Additionally, a significantly positive correlation occurred between soil Res-P and other soil P forms. Moreover,
positive correlation was also detected among soil mineralized P forms, namely, Ex-P, Fe-P and Al-P as well as soil nutrient
conditions and soil P forms while negative correlation was observed between available P and O-P as well as Res-P.

Key words: Chao Lake, Soil nutrient, Soil phosphorus forms, Rock phosphorus forms



