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Study on temporal and spatial characteristics of available soil nitro-
gen, phosphorus,and potassium among the forest ecosystem of Mt.
Jinyun

YANG Wan-Qin,ZHONG Zhang-Cheng, TAO Jian-Ping ,HE Wei-Ming  (College of Life Sci-
enceSouthwest China Normal UniversityChongging  400715)

Abstract: Temporal and spatial distribution characteristics for the availability of soil nitrogen.phosphorus.
and potassium among four successional communities of forest ecosystem on Mt. Jinyun are studied in this
paper. The results showed that, (1)Except for available potassium of shrub-grassland.the content of nitro-
gen,phosphorus and potassium of soil profiles in different communities has evident gradients.i. e. ,humus
horizon (A) >>illuvial horizon (B) > parent material horizon (C); (2) The content of available nitrogen and
potassium of A and B horizons increases along the successional direction,i. e. ,shrub-grassland<Zconiferous
forest<<coniferous-broad-leaved mixed forest<Cevergreen broad-leaved forest. Except for shrub-grassland,
the content of available phosphorus of A and B horizons also increases with the successional direction,i.e. ,
coniferous forest<Cconiferous-broad-leaved mixed forest<Cevergreen broad-leaved forest. The content of
available nitrogen,phosphorus and potassium of C horizons shows no certain relationships with the succes-
sional law; (3)The content of available N,P,and K of A and B horizons in various plant communities has
evident seasonal fluctuations,the fluctuations depend on the element types and soil horizons.
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Table 1 Outline of successional communities of forest ecosystem on Mt. Jinyun
(m) (cm)
Plots Sites Altitude Orientation  Slope  Earth depth Community type Canopy density
S1 600 SE57° 19° 20~60 0%
Shaolongshi Shrub-grassland
S2 575 SE0° 25° 25~80 65%
Songlinpo Pinus massoniana forest
S3 ) . 735 SE20° 32° 25~170 P. massoniana-Symplocos 75%
Jieguanting
setchuensis mixed forest
S4 745 SE90° 5° =>100 85%
Luoyangqiao Evergreen broad-leaved forest
2
2.1
1996 3 ,6 .10 W12 s 4 B ,
(A). (B (&) s s s
’ ’ b} Imm ( ) ] ’ o
2.2
10. 00g ,105C 6h., s . 0. 25mm
0.1000g s 10ml0. 4NK,CrO;,170~180 C 5min , , s R
N 0. 25mm 2.00Ag 1.0gZn-FeSO,(1 : 5) s
2% 2ml, s s 10ml1. 8N
NaOH s N s ,  40C 24h s o
P 3 K ;N ;P
; K [11] B
3
3.1 N.P.K
2 s N.P 4 , (A)>
B (N K CH > (A)> @B . 3
o 3 s N.P.K (P<C0.01) r
<0.05) , s N.P.K

(Dicranopteris dichotoma)



8 : N.P.K 1287

s s K ., K s
K °
2 N.P.K *
Table 2 Temporal and spatial characteristics of the content of available soil nitrogen,phosphorus and potassium among

forest ecosystem on Mt. Jinyun

N P K
Soil Available nitrogen(mg/kg)  Available phosphourus (mg/kg) Available potassium(mg/kg)
Plots
horions Spring SummerAutumn Winter Spring SummerAutumn Winter Spring Summer Autumn Winter
A 47.6  35.4 41.7 34.9 18.8 21.1 27.5 20.1 35.0 31.1 33.9 29.5
S, B 21.7 19.3 19.5 17.8 11.7 13.5 14.4 12.3 29.2 27.5 28.5 26.2
C 15.0 15.3 14. 8 14.5 5.1 5.5 4.9 4.7 42.5 40.7 41.7 31.2
A 70.7 61.8 68.7 59.4 9.4 11.8 17.2 10.5 54.6 45.7 47.9  43.8
Se B 22.1 19.5 20.3 18.8 3.4 3.9 5.2 3.7 33.4 31.5 32.7 29.4
C 20. 0 17. 4 18.7 16.9 2.1 2.0 2.3 2.1 24.8 23.8 22.5 21.7
A 79.9  69.5 75.3 65.2 13.1 14.7 21.1 13.7 78.4 71.2 75.5 69.5
Ss B 38.1 35.5 37.7 34.8 3.5 4.9 5.3 3.9 39.4 35.9 37.6 353
C 25.7 25.5 24.7 23.3 2.6 2.7 2.5 2.4 35.0 34.2 33.5 34.7
A 137.4 121.5 129.9 117.6 35.0 38.9 42.5 37.5 80.0 72.7 78.5 71.9
Sy B 46.1  40.8  43.5 37.9 15.6 18.7 19.4 181 48.5 45.5 47.2 427
C 23.7 24.1 23.5 22.92.52.7 2.6 2.3 32.0 31.8 32.4 31.5
* 5 . The data in the table are average means of five samples,
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Table 3 Correlation conefficients between available soil nitrogen,phosphorus and potassium,

and other physiochemical characteristics

N P K
Content of
Soil depth Litters thickness Content of water Total N Total P Total K
organic matter
N o —0.881"* 0.410 0.881** 0.972** 0.970** 0.911** 0.329
P ) —0.706" 0.108 0. 587" 0.775** 0.872**0.833** 0.316
K ® —0.564" 0. 357 0.739* " 0.750" " 0.723* 0.758** 0.200

* P<C0.05 Level of significance; x x P<C0. 01 Level of very significance; (DContent of available

N;@Content of available P ;3 Content of available K
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