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WE: AT MEHZTEA Phyllostachys praecox # X 3B F AR LB R R M, WHT T 4 16 2 7 KR4 10 e A
FEAM R LS, B FRBRAMW EREA A Langmuir 58 7 £2 , sFE A LR 69 R K BIE B K AR
HAFTTIHET, BREAW. 103 FTHARG I HABRE45%TFHH 169.25 mg kg™, A Langmuir 5 & 7 42 & 4
b, AR MK B M I F KT (R = 0.987 ~ 0.999), Fr A A & 4 3o 3 69 B RSB W -F 81 R TR (Coy) 1B Z AT
T 002 mg-1"; AR M4t (Dps) T AL A 46.18%, k& 69ik 8294%, A 7 A3 ey DLW 2 3 k16 RAL(2500%), +
BAMBL CaCl,P 2R EFRBEATE, FTHARIEL ABF R KO A LB B A 52.52 mg-kg, 10 HeAfsb b A
O I AR T s KR TT AL, RS ERZ “BIA 8 554, @it Langmuir 7 #2 , KA FH A L3E 0
WAEFHZH 8.14 ~ 64.66 kg-hm™, F3# % 2741 kg-hm?, B2 £ 2429
K. BB, T4, BIEEE, RMA, RAHR
RESES, S714.8 MHERARERD: A XEHS: 2095-0756(2011)05-0687-07

Soil phosphorus and potential loss in Phyllostachys

praecox stands with intensive management
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(1. The Nurturing Station for the State Key Laboratory of Subtropical Silviculture, Zhejiang A & F University,
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Abstract: To reveal the soil phosphorus (P)status and its leaching risk for Phyllostachys praecox stands under
intensive management with winter mulching and excessive fertilization, 10 compositing surface (0 =30 cm) soil
samples were collected in typical sites located across 5 villages in Lin’an, Zhejiang. The soil P loss threshold
value and its potential for Ph. praecox stands were then determined by isothermal adsorption-desorption and the
Langmuir isotherm equation. Results showed that the average available phosphorus for the ten soils sampled
was 169.25 mg-kg™. Some good fitting Langmuir equations with R* ranged between 0.987— 0.999™ were yield-
ed. For six sites, Equilibrium Phosphorus Concentration at Zero Sorption (Cpp) = 0.02 mg-L™; the average
Degree of Phosphorus Saturation (Dps) of ten sites was 46.18% with 82.94% being the highest and seven sites
being higher than the critical value 25% greatly. There was also a significant linear correlation (R* = 0.835™)
between the CaCl,-P and Bray-P. The threshold Bray-P for phosphorus leaching from soils was 52.52 mg-kg™,
and with nine out of ten sites were higher than the threshold, and the highest was 5.45 times greater than this
threshold. By application of Langmuir equation calculating the phosphate requirement for Ph. praecox stands
was 8.14 — 64.66 kg-hm™ with an average of 27.41 kg-hm™= [Ch, 2 fig. 2 tah. 29 ref. ]
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B, Ay g s KRS Je 25 QL i, X KR E &R iy stk © a7 3 A ol
ARG YN, 2010 A E R E G e HEROR v, BVRURE B 40 R 472.89 T3 ¢ R 42.32 7 1 Hop
ok B AR TR 9 433K 270.46 T3 v 1 28.47 J7 v, (N BB 57.19% M1 67.27% ., 7 P DI T R A A
NU 28, F o0 M X AR Y . B IR TR KR B SR AR O T . B
I SRR BR R F, MoK BB TR B KT 0.02 mg- L, EDWLH & & 90k, TR ae LU 220
MBI R I KR TR, B, AR E & IR0 B A Tl LIEFR bk, JLHEXRT
BER W AR . WL LA K Bl 3R 15 45 1 BT H 22 Z B E b B AT IR R A LA
RO & AR LT, LU R AR AR RN, T Y AL e I — I PR, A I 0
B . Langmuir 25 5 % 07 L ok SR AE - S W B e W i i, 3 o ab D R AT AR B A5 1 0 3 1) g K
W B B () I BEF AR BE (D), 5 FR B (Rue) , R SO BT A VR B2 (Cono) . TR “BRIMH” S5 25
AT A Sl 3R 0 R B KU E AT P o E AT Phyllostachys praecox J& W B B A A AT, 7ERITLIH £
MEHHHE A EILFR, FrEAMRRE SRS, R EM YK, (LIEMA YU %A ) i1
A E A 3 t-hm?-a™ A1 100 t-hm2-a", @M AL O AR R R, SR E R,
WEoEHG 0, BT A I 0% T A RO 5T i 2 B 3 436.67 mg-kg!, Lt R at T AR AR 2 Ak g S+
1 A S T R 4 4R (67.89 ~ 86.78 mg-kg™)™, HAT, A KRR TR M T K L & P TEKFE Oryza
sativa FIGEE A H 38, Xt T8 A RO AR DA HRGE . BT AN AXT A LETE
Py AR e R (I 23 A5 4k DL RO JE K AR i S ma 6 AT T RFSY, HOC TR ATAR R R KRR
H” DA ARERE, MR, Bk, AR50 IO I 4 1 KA TR AR 5 SRR T 10 A 1R FE M
TS SRR, B R TR TR AT T AT, i de S TR T AR G B I R s SR 1 K A TS e A it
RIS
1 MBS Tk
1.1 FEHEXHR

SRAE X VB TEWT VLA WG 26T AR, & A6 G e KU . AR P 3 Bk o 1 628 mm, Z 418
KRN 15.8 C, 7 HEAREA 28.1 °C, 1 AP0 R 3.4 °C, M i i R A0 AR ity J5 I A< TR 29 301 Ky
41.9 f1-13.3 C, “FIH BEECH 1939 h, JTCFEA 234 d, HEERA N R E T A L0,
i, HRER, KRR EE S . SRR A L 1,

1 TEREMERFR

Table 1 Basic properties of soil of Phyllostachys praecox sampling fields

Gy CREEMLE SBEWN) fE(E)  pH{H  AHUE/(g-ke™) BRAEE/ (mg-kg) AR (mg-kg™)  HALH (mg-kg™)

1 FEHERT 30°28'43"  119°40'20" 3.8 38.2 296.0 227.0 112.0
2 HALF 30°21°077  119°39'3" 3.7 41.7 208.0 286.0 176.0
3 AALF 30°21°197  119°37'57" 4.5 33.6 328.0 163.0 272.0
AR 30°18'53"  119°43'35" 5.3 36.1 143.0 185 25.0

5 Tkt 30°24'06"  119°41'517 4.7 55.1 268.0 68.0 350.0
6 FHoht o 30°24'31" 119°42'15" 3.9 33.7 166.0 216.0 186.0
7 M 30°26'38"  119°32'44" 4.3 41.0 183.0 155.0 195.0
8 FBHES  30°28717"  119°35'22" 4.0 64.4 262.0 194.0 203.0
9 EBAA 30°20006"  119°42'28" 4.3 56.5 218.0 186.0 375.0
10 EBIRE 30°21'56"  119°43'53" 5.3 27.5 157.0 179.0 150.0
1 {E 4.4 42.8 2229 169.3 204.4

bRl 2 0.6 11.3 59.8 73.1 99.9
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12 tHRERSTHZE

T 2008 4F 10 A, HA GRS STk 2 SURE R, REEREEN 30 em, L RS KT 3 i 5
A BT B3 pH RAKRIERR B THE (£ - K = 1:5); 8 PR FH 345 R B0 A 44
By BRAERCR YR s A AR A HCL-NHF 3242, CaClL-P ] 0.01 mol-L™ S LE6 MR, #HER L
ok MU R AR R EOR$E, JAEEE TR ri i 5 5l R A Excel F1 DPS #4447 58 11507 .
1.3 ZBEWHHLE

R 10 3 LAERE 2 mm G fE, AREC 2.5 g(#% 7 43)F 100 mL g0, Sl in A& w0, 5, 10,
20, 30, 50, 75 mg-L" [ 0.01 mol- L™ SAAL45 % WK 50 mL, [FJWPANIA 3 W HA, M RUEDTESh, 1825 C
ARG 24 h, R S I S A R B S R (C) o MR R IR S VA VR T o A B0 AR Ak T AR R
WL B o (X)) BT VR O o 43 B B B R i LU (B (C/X), T Langmuir S8R 5 /. C/X =
CIX o + 1/ (kX ) RAUA, A5 N0 S R o X, AR N ZRAE y Bl B RO BREE 1/ (k- Xow) , WISRAG 525
BREHE KM FE ko kX PRHEKZE WHEE ) Cyy (maximum buffering capacity) . 5345, #4512k 7 # Fn
ERSE, R LIORAT 5 R Roe, B2 S0 BR T B 5T BV v, W BRI R BE Do 5P 4845
Horp, Rop J2& R H A L HEBS 7K £ ST AL RE S 0036 b, BIASIR S Hpom i 2o 0, B3 A 0.01 mol-L™
FACE I AR DU B AR s Des 248 RIS = SR KW R0 Lo(E, B HIEREA R, Coo
S SRV TR R 0 0 Ak 1 R B A R 0 A A B O R A R, B ARTELR B R S X R Ag s

2 HEREHM

21 EHAZEEMH T EBMERRESE

Xof il T IR 5 SR 10 He s AT bt 1 el R AR SR BL A I 45 AR WY (3R 1) . 3 &0 T 24
$h 18.5~286.0 mg-kg™', F-#4K 169.3 mg-kg™, 10 Yy Frpkir, AL 100 mg-kg™ 1y 7 2|5 £
SECRY 80%, oA 3 HLER AT AR 1A RO B 200 mg kg, TR 2 Bl 1Y 2 SR bR TR 2 B
XY 4 SFEHLIY 155 £ 0 BR T 4 S hEH, oAb RE b A 38 0% 7 S50 i i o0 B8 e = Y 3 3R A o i)
— AR UE (40 mg-kg), Hoh 2 S REME RN T —JARMEN T2 5. BT, FEATOMRGHb AR K R i A
MEAZHEBEAZER T, REBERERR. WILE AR, MUSEIRET SR, 1M
LR T 30 A A B 455 A, 0 3 B
22 KEAZEEMHRITERETERRMEFE

FH Langmuir J5 & 40 & 25 T 58 19 S5 IR W BHRRAE ,  HOM DG M 25 3K B 2 3% 7K F (R? = 0.987~0.999) ,
Ut B FH 2 7 R R FAE B 77 AR - 9l 28 R B R AE 4 b S LA A S BRI AT Y o 38 2 R A HF M - 1Rk
R A N PEM e R, R 2 AT E L, 5 BB X B 285.7~714.3 mg-kg”, V344 433.1 mg-kg”, 45
FEHL ) X o (K, TS I BERE 1 0 RN AT X SRR k {H B2 4B FI 2 0.051 0~0.353 8, V-1
0.162 5, HI/NEZS HIEMR . MRES SRR, kB, R R eR; Cw ik
INH SR 2 SREHE L0, Oy 18.28 mg-kg”, fR KIK 7 SAEHL, Ky 196.08 mg kg, K 73.09 mg-kg;
Rop {25 AL TG L N 1.910~9.940 mg-kg™, FH#14 5.175 mg-kg™; Cioo N 0.07~1.81 mg-L", F1%k 0.77
mg- L7, 33X R AT DL R PEAN 8 2R U 2R I KU KN, R 1 Cpeg IO(ELBR R, 8 B 3R 2F A 338 37 VA
5o, MR EEAR; S 580 Dy 2.59%~82.94%, V-3 46.18%, Dps (H AR T 245+
SRR AR R RR B, AT DL AR TN R R T RE . WA IR A R E , Rov, Crvco 1 Dys {EBE 135
A RO o Ay B B g o 2 S AR 3 Roe, Crvoo B Dis (H I M B

AT A O 0.2 mg- L i = HE (0 W il it 0] DIVE IR B S HAn i, FRO 4
S it e AR TS B i (Pa) o 33 Langmuir J5 B oR A4 H AR - HE A0 bR vfE 75 B 7 72 8.14 ~ 64.66 kg-hm™,
3% 27.41 kg-hm™(#% 1.00 mg-kg™ A1 F 2.25 kg-hm? 15, FEf, @ LIE W, Cw EHKH S
ST S R, TR R LA R . HAT, AT B, AR R A IS 2 250
kg-hm?-a™ Zify, & aiwsfm2 R 157 kg-hm2-a™ (N : P,0s: K0 = 16 : 16 : 16)"7, 24 Jy bRl W it
) 2.43~19.29 f% . R, NOIZARYE T PR L 58R B i85 20ROk B 2 T A &, XA AT DLk S i 25 5
ZFER, (Al B8 B A BR B 75 2 g XU
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Table 2 Phosphorus isotherm sorption characteristics of soil of Phyllostachys praecox stands

R Langumnir J7 %2 R Ko/ k G/ Run ! Com | % P
(mg-kg™) (mg-kg")  (mg-kg") (mg-kg') (kg-hm™)
1 C/X = 0.003 3C + 0.050 3 0.987 303.0 0.065 6 19.88 7.378 1.49 7491 8.83
2 C/X=00029C+00547  0.990 344.8 0.053 0 18.28 9.940 1.81 82.94 8.14
3 €& =00026C+00132 0989 384.6 0.197 0 75.76 2.938 0.19 4238 3280
4 /X =0.0014C+00113 0993 714.3 0.123 9 88.50 2.255 0.61 259 3886
5 /X =00023C+00065 0995 434.8 0.353 8 153.85 1.910 0.07 1564  64.66
6 /X =00035C+00151 0999 285.7 0.2318 66.23 7.293 0.29 7560 2848
7 C/X = 0.001 5C + 0.005 1 0.987 666.7 0.294 1 196.08 2.682 0.14 23.25 42.86
8 C/X = 0.002 0C + 0.039 2 0.989 500.0 0.051 0 25.51 7.293 1.69 38.80 11.36
9 /X =00026C+00261 0998 384.6 0.099 6 38.31 5414 0.94 48.36 16.90
10 /X =0.0032C+00206 099 3125 0.155 3 48.54 4.646 0.48 5728 2119
T 0.992 433.1 0.162 5 73.09 5.175 0.77 46.18 2741
R 0.004 142.8 0.099 6 56.44 2.594 0.64 25.69 16.27

23 EAZEEMHLIEBRRREEST

- 2RI A R I A R S I S BRI AR e 23 AN RIERE R AR TR R . R+
SR BER MR IR B 22 AR K, KABER R 1) Olsen-P 2 29.96~156.78 mg-kg™, Hesketh S5HF5EIN A"
ANTR] - S B 2R IR R A I B AT D 10~119 mg-kg™o XIFIAE S OWEGE T 425 LR IR FRAE , > T3k
JZ 1 Olsen-P 57 & 7 803k 23 mg-kg™ W, BERIFIR R o KA L85 A58 UG SR - R,
Olsen-P 50~75 mg-kg™, Bray-P 90~140 mg-ke™; M7 RS 5T, WA Olsen-P 35~45 mg-kg™, Bray-P
75~115 mg-kg™"?", B S Hh 4 3wk 2 K A i 1) Olsen-P {2}y 56.00~76.19 mg-kg™ >/,

BFFEIA N ™, £ Olsen-P 15 CaClyP 2 [i45 % 45 3 (F M6 HE . T LU 0.01 mol L' 40 fL 55 ik
EREBER AL R AL, TR B 2 R I KBS o 4l E R GR A P« -4 Bray-P it i 40 504
ik, CaCl-P JL-FK 0, 4 Bray-P # i 5 —HUEHI, CaCl-P FFIf 2RI N, 5 Bray-P 4 B 3528 M6
%, W CaCl-P 2h3E O (%4l 55 Bray-P @ B 7 FE, SROGRRTE X 4l EAERIE, 758 5L ARk
(%) Bray-P llfi %A &y 60 mg-kg™,

AR 10 Bk s (9 4 A S0 o i 0 Bl 18.5~286.0 mg-kg™, CaCl-P 5t i 70 £ N 0.096~0.497
mg kg (LBR T CaCl-P i /3800 0 /Y 4 5 14F), DIAT & B it 70 B0 X Bl CaCly-P B it 73 B8 Y
B, PEATERAERIASAT, SREHD7RE: y = 0.002 1y - 0.110 3, R*=0.83527, n=9( 1), &K%
B . B PR S A RO T i 3 B CaCly-P BT 7 B R B VAR OG, SR BiR 7 RS X B 52
H 52.52 mg-kg™, AR RV FR AT AR R AR B R R A A A R, [, FTRUE B, 90% At
b AT O B O] s T R I FUE, Horh R i 2 SRR C IR BIZ CBIET 1 5.5 5.

M 10 B AT AR L) 13 Coveo (7, A3 60% A M IS E 8 38 T /K PR LB B B 9 AL B 0.02 mg- L7,
X R E TR R A — AT, AT DA ™ KR K R B BRI . e n] DL . AT AR e
RHAMWRKWWmAERE, KAKEBE, MUSH T EBRRRE, I H SRR LS s M miae 1, M
T3 3 B T R

BHEFEHE 2 Y R B N (D) 83 25% ), B3 28 B9 U HE R 3 F ik, — ot
A8 Dis 2 25%AF g e 2R i 2% i I FUEL, 10— FBOA & A 3R Dis I FHE Ny 25%~40% . DA
g RO, Wi U A A - A RO B 0 O T SR A S AR N, ARG R EGK 0.850(1#12) .
10 B 1 A 558 7y ol W BEE 40 0 B2 - I (EL Ry 46.18% , fe i YA B 82.94%, 7 7 Y L HEMY Dis {H C £ I
BTG BE 25% o X AHE— 2D UL, TR R e R A R, A AR AR R I R XU
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Figure 1  Relationship between CaCl,-P and Bray-P in Figure 2 Relationship between Bray-P and Dy in soil of
soil of Phyllostachys praecox stands Phyllostachys praecox stands
3 4k

WM TEE A2 ERUT, R R ™ E AR . 10 B P MOR A R i B R T 2 R
HEOTECR 169.25 mg-kg™, TR H A AU TR A — bR E (40 mg-kg™), He IR B — AR HERY 7.2 i,
I Langmuir S5 77 B AU, HH PRI B B K (R? = 0.987~0.999), 4 6 HUAE i i) i 2 i W Fff -
7 50 2 K BE (Crpeo) {ELIZE C 8 b 17 7K AR B8 o0 2 9k 82 7 SR AL PR M (0.02 mg- L"), @l W B 4 1 2 (Ds ) - 24 18
h 46.18% , F i Ik 82.94% , A T Y b Wl U R0 R RE (B 0 8 I 3 v T R A RN BE B i R 25%
A MBS CaCl-P AR W F LR M AH G, L P & 0 I 9 05 B, SRAS R AT AR 4 & AR R TR A AL
W “BIME” S 52.52 mg-kg, A9 HOREHh B9 ROBE TR 0 B0 T Tl FUE R m i 2R B B
(1) 5.5 f o LA JoT e B oA 0.2 mg - L7 Bof Ay e WA o 2t 4 Dby il NES it P & 09 4K 90 o 38 3 Langmuir 75 #25K 15
BT L ER bR T B BT 8.14 ~ 64.66 kg-hm™, P37 27.41 kg-hm™, K, HARMEAR &R
R R WA RE, VI X AR 2 B G A B, PR AE R Vs i R R A KA R LRSS
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