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Potential Risk of Phosphorus Loss from Main Non-Wood Forest Soils in
Xitiaoxi Watershed
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Abstract:  Objective  Studies on accumulation and potential loss risk of soil phosphorus in non-wood forest soils are essential
to management of soil phosphorus and control of non-point source P pollution in watersheds. So a research project was carried out
in the Xitiaoxi watershed. Method In the project, a total of 105 soil samples were collected in the main non-wood forests, such

as moso bamboo (Phyllostachys heterocycla (Carr.) Mitford cv. Pubescens Mazel ex H.de leh.), white tea (Camellia sinensis (L.)
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0. Ktze.), chestnut (Castanea mollissima Bl.) in the watershed for lab analysis of concentrations of water-extractable phosphorus
(WEP) and simulated-acid-rain-extractable phosphorus (SARP) and some main soil physico-chemical properties such as total
nitrogen (TN), total phosphorus (TP), total potassium (TK), alkalyzable nitrogen (AN), available phosphorus (Bray 1-P), readily
available potassium (AK), pH, soil organic carbon (SOC). Acid rain set at 4.75 in pH was simulated and prepared with sulphate
acid and nitrate acid. Correlation analysis and regression analysis was performed of the obtained data to determine influences of
soil physico-chemical properties on the risk of phosphorus runoff loss and threshold of soil available phosphorus. Result In the
survey area, soil TP content varied in the range of 0.22-0.73 g-kg™' (0.42 g-kg™' on average) and Bray 1-P content in the range of
0.93-313.2 mg~kg’1 (30.87 mg~kg’l on average) with coefficient of variation reaching up to 204.7% and the soil samples over
40 mgkg™" and below 5 mg-kg ™' in Bray-P content accounted for 17.14% and 38.01% of all the analyzed ones, respectively; soil
WEP content varied in the range of 0.03- 38.15 mg-kg™' (2.64 mg-kg™' on average) with coefficient of variation reaching up to
267.5%; and soil SARP content varied in the range of 0.03-42.91 mg-kg™' (2.86 mg-kg ™' on average) with coefficient of variation
reaching up to 268.6%. It was found that soil WEP and SARP were significantly and positively related to soil organic carbon
(SOC) and TP (P<0.01), and negatively to soil pH, with determination coefficient (R*), however, being only 0.266, 0.251, 0.280,
0.262, 0.187 and 0.190, respectively, which indicates that they are relatively not much affected by these soil properties. The
relationship between WEP, SARP and Bray 1-P could be described by the piecewise linear regression equation, which

0.0569x-0.043, x <93.63 ﬁm\VEPwﬁthbdng0992OC0996Landy:{0057Lx_0021Qx<87ﬁ8ﬁmSARP“Mh

0.148 3x —8.601, x > 93.63 0.160 4x—-9.079, x > 87.68
R? being 0.991 (»=0.995). Hence, the thresholds of soil Bray 1-P was reckoned to be 93.63 and 87.68 mg-kg ', respectively, based

was y =

on WEP and SARP and the latter was 5.95 mg-kg ™' lower than the former. Conclusion All the findings in the study demonstrate
that both the phenomena of phosphorus deficiency and excessive accumulation exist in the non-wood forest soils of Xitiaoxi
watershed. Soil Bray 1-P, TP, organic matter and pH are the main factors affecting the potential risk of phosphorus runoff loss and
Bray 1-P is the most significant one. Acid rain enhances the potential risk of phosphorus runoff loss. As the studied region is one
that suffers from frequent acid rain, the content of soil available phosphorus should be more strictly controlled.

Key words: Xitiaoxi watershed; Non-wood forest; Soil test phosphorus; Threshold; Simulated acid rain
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PLE, HAEBRW XA 20%, BRWTE Y mE!,
VG 25 R 37 3 T T Y P G A N T B
2012—2017 4E4E4 %K pH #£ 4.60~4.98 28], 6
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Fig. 1 Map of soil sampling sites in the main non-wood forests
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&R I B R Excel 2010 3k fh# B8 VR &, JH SPSS
20.0 fiAH I 48 bR (8] A AR OCHE b . HIETE MRS
Bray 1-P 22 [H] %22 5t 5C 2 F F 43 Be 2 P [l I A5 70 1)
&, A HROT .

_jat+bx,x<a
at+bx+c(x—a),x=«a

K, y MEHEEMERE, mgke';s x N Bray 1-P,
mg-kg s a MNASR LAEEE, b, c ABIARIEE
LTTRERR ; a Ko Bt 101 )3 7 R A 47 a5 BT %t
J0f) Bray 1-P &, BPBIME, mgkg'.

2 4 R

21 BAEERRBEFHRIEELABMERSESE
BHEE
PR DX B 105 AN PRk 4 00 SE A A M
CEEBL IR 1 s, £33 SOC & 9.00~26.35
gkg !, R 16.5943.65 gkg s+ pH3.55~5.92,
SN 4.6940.45; TN, TP, TK &85> HI7E 0.72~
2.07, 0.22~0.73, 3.57~22.80 g-kg ' Z ], FIIH
394 1.3840.33, 0.42+0.11, 9.81+3.56 gkg ';
T3 AN, AK FHEHITE 74.10~265.7. 48.00~
379.5 mgkg ' ZM], FEMEHIHN 152.2439.90,
138.5+69.02 mg-kg ' SHAMFERM L, Bray 1-P %
AR, JEETE 0.93~313.2 mgkg ' ZIA], F
¥4 30.87+63.18 mgkg ', AR RFUATIA 204.7%.

*1 AERXIE 105

GBI, 2 17.14%09 3% Bray 1-P & &t
40 mgkg™', EHLA 38.01%M 11 Bray 1-P &%
F 5mgkg ',

ST P Al 1) G ) SR FH 2 1 K RS AU TR R
R, 4R 2 s RHOKEERE (WEP) &
## 0.03~38.15 mg-kg ', FI¥HN 2.64+7.06 mgkg ™',
W RECH 267.5%; BAURRFTREHE (SARP) &
i 0.03~42.91 mg-kg ', FHIH 2.86+7.69 mgkg !,
A5t R KN 268.6%. SARP & EAR T WEP, H
ik ) B WK (P>0.05),

22 TEBERRANKS TIEFUABNXR

SrBRAERIA AR, EHOKIR RS RS
A R S A R

R>=0.9916

_]0.056 9x—0.043, x < 93.63
Y=10.148 3x-8.601, x >93.63

Gt R g R0, [ 5 R A 3 Mk B b
KT (P<0.01). INEI 3 ILIE W, AL A —
SEAYEEYT I, RHRERIAY Bray 1-P &8 93.63 mgkg ',
4 Bray 1-P{% T 93.63 mg-kg ' i}, WEP & 1% Bray
1-P AREAR N, UAZREBLRPR R 0.056 9; 24 Bray 1-P
3t 93.63 mgkg ', WEP & isisdhn, EAREKH
A : Bray 1-P &1 10 mg-kg ', WEP 3111 1.48 mg-kg ',
PIELRBRIEIGIN T 1.61 f%. I, Bray 1-P &g
93.63 mgkg ™ ATVE R I X dok 32 B4 P AR 4 e 2K
TR BIE . Gt BdER, BRI EEL TRt
1% Bray 1-P i A AAE AL 5 G 12.38%.

ZFRTIRERBALER

Table 1 Basic soil physico-chemical properties of the 105 sampling sites in the main non-wood forests under survey
e 2e sSocC/ TN/ TP/ TK/ AN/ Bray 1-P/ AK/
Soil properties (gkgt) ot (gkg!) (gkg!) (gkgt) (mgkg™) (mgkg") (mgkg™t)
FH{E Mean 16.59 4.69 1.38 0.42 9.81 152.2 30.87 138.5
PrifE2E SD 3.65 0.45 0.33 0.11 3.56 39.9 63.18 69.02
H/MH Min 9 3.55 0.72 0.22 3.57 74.1 0.93 48
Fx KA Max 26.35 5.92 2.07 0.73 22.8 265.7 313.2 379.4
A5 ZECV/% 22.02 9.51 24.04 27.25 36.35 26.22 204.7 49.83

IE: SOC, TN, TP, TK, Bray 1-P. AN, AK Jpjl/m LIEAPIR . A &8 28, A%, miEAESHE . .
Note: SOC, TN, TP, TK, Bray 1-P, AN and AK stands for soil organic carbon, total nitrogen, total phosphorus, total potassium, available

phosphorus, alkalyzable nitrogen, readily available potassium, respectively. The same below.
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and asterisk in the diagram represents the outlier and extremum, 30
respectively. 25
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Fig.2 Water-extractable phosphorus ( WEP ) and simulated-acid-

rain-extractable phosphorus ( SARP ) content in the soils

45

F (P<0.01). SARP 7 it = T WEP, HIL [FR
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Fig. 3  Relationship between WEP and Bray 1-P

F2 LTIESE. B EUHSSIREREUERHXR
Table 2 Relationships of total phosphorus, available phosphorus and active phosphorus with basic physico-chemical properties of the soils

+ 3 #% Soil test phosphorus

T
Soil properties TP Bray 1-P WEP SARP
soc 0.697" 0.549™ 0.516" 0.529"
pH -0.296" -0.481" -0.433" —0.436™
TN 0.829™ 0.433" 0.408" 0.420"
TP 1" 0.546" 0.501" 0.512"
TK -0.027 -0.318" -0.280" -0.273"
AN 0.717" 0.401" 0.387" 0.403"
AK 0.395" 0.354" 0.399” 0.395"

. IR 0.01 KB EA G *3RIR 0.05 K- B EA . Note: **Correlation is significant at the 0.01 level; * Correlation is

significant at the 0.01 level.
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