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Research on Characteristics of Phosphorus Loss in Bamboo ( Phylostachys

pubescens) Forest
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Abstract; The effect of different fertilization treatments on phosphorus loss under field conditions was investigated through setting runoff
plots in bamboo ( Phylostachys pubescens) forests. The results showed that, the average total phosphorus ( TP) concentration of the
runoff was 0. 59 mg/L,and the average bioavailable phosphorus ( BAP) concentration was 0. 22 mg/L during the study period. The
total phosphorus (TP) concentration of the 95% observed runoff samples exceeded 0. 10 mg/L. Compared with FFP, the SSNM
treatment reduced total dissolved phosphorus (DP) loss by 16.7 % , reduced total bioavailable phosphorus ( BAP) loss by 11.0 %.
Phosphorus was highly correlated with both rainfall and runoff. The largest phosphorus losses occurred in June, July and August, which
had the largest rainfall. Significant correlations also existed between particulate phosphorus ( PP) and sediment (R 0.73-0. 88).
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~8 6~12 1333 mm, , 9 .
15.3 ~16.2C. . , 300

, m’. :CK ;FFP N 465
, kg/hm*,P,0,112 kg/hm*, K,0 112 kg/hm’,
, , 2.5.9 ;SSNM N 207 kg/hm”,
95% , 70 % , P,0,105 kg/hm* ,K,0 95 kg/hm’, 2.9
5000 hm’. pH 5.9, , 20 cm, 20 ~30 cm.
45.33 g/kg, 3.36 g/kg, 2.57 m g/kg, 1.3
46.73 mg/kg, 10 cm, 2000 6 ~2010 2 33
3368 /hm®, , 25° ~35°,
1.2 , ,
2009 5 500 mL 3,
, (CK) . .33
(FFP) . (SSNM)3 ,3 1.
1
Table 1 Rainfall characteristics
/mm /mm-+h ! /mm /mm-+h ! /mm /mm-h !
1 2009-06-03 14.5 1.8 12 2009-07-23 19.9 3.3 23 2009-09-23 14.7 0.9
2 2009-06-09 14.5 2.4 13 2009-07-25 75.6 5.2 24 2009-10-01 45.9 1.7
3 2009-06-20 31.2 5.2 14 2009-07-30 73.4 2.3 25 2009-11-13 129.7 2.6
4 2009-06-22 23.1 3.9 15 2009-07-31 21.0 4.2 26 2009-11-18 50.9 1.4
5 2009-06-23 31.0 8.9 16 2009-08-02 21.1 4.2 27 2009-11-21 10. 8 0.7
6 2009-06-27 11.0 3.1 17 2009-08-06 73.3 12.2 28 2009-12-11 17.6 0.7
7 2009-06-28 4.0 4.0 18 2009-08-13 298.3 5.3 29 2009-12-16 42.8 1.4
8 2009-07-01 71.1 4.9 19 2009-08-15 19.6 2.3 30 2010-01-22 5.1 0.2
9 2009-07-03 23.8 23.8 20 2009-08-23 31. 8 7.1 31 2010-02-08 8.9 0.1
10 2009-07-07 29.8 5.0 21 2009-08-28 19.5 5.6 32 2010-02-22 6.3 0.1
11 2009-07-12 1.1 0.6 22 2009-09-19 112.1 3.0 33 2010-02-28 1.8 0.2
; , 2 , TP
(DP) 0.45 pum , 0.06 ~ 3.36 mg/L , 0.59
- (GB 11893-89) ; mg/L, 95 % TP 0. 10 mg/L,
(TP), 0. 1 mol/L NaOH 16h
(BAP) 0. 1 mol/L NaOH 16 h 2010 2 0.10 mg/L
, ; (PP) , 55.6 %. 1 ,2010 2
TP
2
2.1
(TP) ,
0.10 mg/L (BAP) ,
[22]

BAP



6 1593
2
Table 2 Concentrations for different P forms in runoff of bamboo forest
TP BAP
n
/mg-L~! /mg-L~! /mg-L~! /mg-L~!
2009 6 1.20 0.45 ~3.36 0. 65 0. 40 0.07 ~1.38 0.32 21
2009 7 0.44 0.18 ~0. 67 0.13 0.24 0.07 ~0.43 0. 09 24
2009 8 0.49 0.31~0.71 0.14 0.24 0.17 ~0.31 0.04 18
2009 9 0.82 0.48 ~1.00 0.20 0.11 0.06 ~0. 17 0. 05 6
2009 10 0.61 0.55 ~0.68 0.07 0.02 0.00 ~0. 04 0.02 3
2009 11 0.29 0.21 ~0.42 0.07 0.14 0.09 ~0.23 0.05 9
2009 12 0. 40 0.31 ~0.54 0.10 0. 06 0.03 ~0. 10 0.02 6
2010 0.20 0.14 ~0.29 0. 08 0.18 0.15~0.21 0.03 3
2010 2 0.14 0.06 ~0.34 0. 10 0. 08 0.01 ~0.23 0. 08 9
0.59 0.06 ~3.36 0.47 0.22 0.00 ~1.38 0. 19 99
TP (23,241 2 0.0313x* +0.292x +0.0163, R* = 0.98. BAP
, BAP 0~1.38 mg/L TP ,
, 0.22 mg/L, 90 %
BAP 0.02 ~0.54 mg/L 3
2.2 (2009-06 ~2010-02,n =33)/mg-m ~>
Table 3 Total amount of P forms losses in surface runoff of
bamboo forest(2009-06-2010-02,n =33)/mg-m ~>
DP BAP TP PP
Pi =6 X Vi CK 0.81b 5.08b 12. 19¢ 11.38b
, P, (mg-m~) ;¢ i SSNM 0. 85h 5.32b 12. 88h 12. 02a
;Vi i FFP 1. 02a 5.98a 13.13a 12.11a
V.=V /S.V, i S
) s
3.00
_|_
2.2.1 250 L y=0.0313x2+0292x +0.016 3
2009 6 ~2010 2 R?=098
33 , 9 el
 3). 3 g“
, 3 CK.SSNM  FFP | ﬂ 150 L
(PP) 93% . g
93% 92% , . . A 100 -
FFP > SSNM >
CK. FFP  ,SSNM (DP) 050 |
16.7 % , ( BAP) =+
Il 1
11.0 %. FFP  SSNM (PP) ;i - " o
TPj m~?
, . , SSNM i S /mg-m
’ 1 BAP TP (n=99)
’ Fig. 1 Relationship of BAP and TP (n =99)
[25]
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4 , PP
, Rk 0.73 ~
0. 88 , CK < SSNM < FFP.
, , PP
CK < SSNM < FFP , FFP
SSNM ,
4 PP (n=33)
Table 4 Relationship of PP loss and sediment loss (1 =33)
R
CK y = 0.408x -0.114 1 0.73
SSNM y = 0.4122x - 0.098 0.78
FFP y = 0.4387x-0.126 1 0. 88
3
(1)
TP 0.59 mg/L, BAP 0.22
mg/L, 95 % TP 0.10
mg/L,
.2010 2 N )
55.6 % 0. 10 mg/L.
(2) FFP , SSNM DpP
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