w5 R

2018 (5)

dOi H

10. 11838/sfsc. 20180525
2% P R T 2R X + B M B R R 1 Y =2 i

FEAE, BKEW T, Mg, WA, R
(LML KRB, JERT 100083)

B O EMVEREIR MY A HUBEE A, RPN TR B0 22 R P S RN TR] pH RN RE - S R M e R O
AR MBSO BRI L o S B S e S pH RLX A ] ST R G R SR R, JEMR pH {4 ~ 8 By RIREA,
IRE T AERSTR R T 0P . FTERIRER 22 iR MUB 2 i 3 AN [R] 8 3% 25 AF T IR Ve Wi R g% R AR 1k, 25 5R 3R,
R MUB 22 thifig 26 AF T ARG 2 ) BRI R P8, B G2 il ) pH (B AR TESE TR FR 622 vl Ffy 4
PRELZE VB R PE R, ANIR] pH (B PRl A8 AN ] e 22 T e S P ol R g 15 12 5 R RO AR R 2, TR ] MUB 2% o
WA AL S R BB o, BESE-PR, Sia%I8, #HA7 TIERMIERRRR MG M E , wIiEJe it ] MUB

G

KA PRYEBERRNG ; BRMRERZE MM, FrERIRERZe sl ; MUB 2P, Z2vhifl pH (H

RESEKS. S154.2 XHERARIAAD: A

- SFERA R 1l T K A A LI %) B IR TR R R
fE AT i B b R E AR, SR
PTG P SR T A R — R A ke N
U, R ER v o b 0T A S R S T Y
fiX, X -ERREMEAREE L, BT
ARBRA B DA A v S IR AT — S Y X
B, BRI, X - SRR B 2 A, R
SR AN — i K W B IR R AN, TR
pH B2 PIRCRIRL FE S R BE 05 1 T i T HE o, &
3 300 AR BN J A S ) R TS B R T

P2 I I S 7 — o B S5 itk AT ey, Horp
pH H-55 B4 4 B Fe e 1k LA S i I 90 ) 25 R ) 2%
PIMASEDT, X A B Wl 76 2k 0 0 5 a5 A W
mi T pH (X TG M A AR, ek Ry
Frid b A pH A T Zh i sy 52 e, 38 SR —
TE B G2 WPROR SRR UE IS FR IR, AN [R] 2%
WS S M = AT BN R, RIS E R pH B
A RE LA B S5 A FS A ) 22 1 B PRI X

P T pH BR824 2 06 14 s e A 1 Bl 3, 3E
WS pH {E4s T HEBERR G o> IR MEWERR MG (EC

WKimBHE . 2017 -11 -23; REEITHHER: 2018 -03 - 18
BE4mH: BFREAFLITR <R EssESBE 50
EHEED (2016 YFC 0503401 —04) ,

EE B e (1992 -), %, WLAAMMEA, Mid, FEHR
+HEZ, E - mail; 2065710010@ qq. com,

BIFEE . IKEIE, E - mail: gengyuqing@ bjfu. edu. en,

XEHE. 1673 -6257 (2018) 05 -0163 —06

3.1.3.2) FImMERERREE (EC 3.1.3.1)", HAl
] PN A0 2 35 T T Wl T R O M 1 T IR AN — . R
AR S W I IR BE 45 T 5, I AM 2R B 2R A pH
R 5 MBSERERZZ ol "~ , a2+ IAN pH A
6.5 B MUB 2% Wpfi 2 I s - 498 1% 14 1l 1 1l 0 1
BOBE R R IR AP0 A, AR E LUK
P AR B pH A 1 K/, BEBE G IS PR IS0 22w
W, M LHERRVERE RIS L Y Wk, BR
- SR T 1) I R PR AR T R AR, AN
I BIF9 5 P B 88 1) 15 35 4 1k 2 2 on Ak iy, el 4
X ELAA () - 3 P8 B pH (E SR v FR 2, 18
Bz RGP, XA — B g - R R
R A8 T 92 3 T I R A TR e, R, AR ISR
e AR pH (B 35, B 98 A W) 28 b i e pH {H
XoF TR A T T OO R S, A P Y
S TR B T TG 2 1) 3% 73 2R AR A i

1 #MRlEHE*®

11 14
AW ERE 6 PP 18, 1 pH (H M FR$—
FERZ BRI (FE20K) W5E, + 3 LR &
TRAMAE IR AL - Ak, B E
RAPUCHE A, E2NCGEM, WY Bk 15
B R, 9 RO R R R S AN A I e, e
AR SRR BRI, OB E ",
BRSO FUAR R T A SR LR 1,
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xz1 IEHEMNELRER
H {l b 2K o A WP %
TR TREH e p EERIR 3 A B L AR SRR
(H,0) (g/kg) (g/kg) (mg/kg) (P mg/kg) (K mg/kg)
FE1 YLV R4 L FaR: 4.22 21.29 1.70 70. 00 8.43 210. 00
2 W e B 4.95 9.48 0. 86 60. 00 11.12 170. 00
3 JbE /GRS ki 6.38 27.15 2.18 24. 00 4.72 130. 00
K4 pa)iJE pigrs:] 6.18 4.34 0.42 32.00 8.53 104. 00
FES BN Hif) + 7.13 16. 35 2.61 30. 00 6.19 100. 00
6 Higdu LAk YR RS 8. 82 30. 67 2.04 40. 00 14. 89 80. 00

1.2 Wk
1.2.1 pH H 52 m L+

HR P TR [ KR 7> 358 pH (B M 4 ~9 (IYER, LU
FA 2B el pH (E S ~ 6 MIBEIREG & SN B M
R, BRI pH E 04, 5 Fle, 33
ABEEE . SR PR AL T H A I 2o A
J Iz 3 Fh2EAY 43908 50 mmol/L i 2 £k 9%
M (fRIFR ACEB) 778 | 50 mmol/L #7162 £5 2% v
W (fRTFR CITB) ™™ LA Je ol aft i) 38 FH 2% oo (77 Bk
MUB) > K4l pH {EFNZE MR Ah ISR, AT
FEHRT 9 Fhgz w3 72 5500 S Bl 7E Y
pH {EE R th 5] A S B X Bl 42 = hE i) T4, A
W5 EH 0.5 mol/L BEFZ A1 0.5 mol/L NaOH 77
ACEB 1Y pH {8 ; F 50 mmol/L #2150 mmol/L
FPREERR IR CITB &Y pH {E; 0.1 mol/L HCI FlI
0.5 mol/L NaOH #&75 MUB f# pH {H.,
1.2.2 ZEFIpysEHE

PR - R 10 5 M D o AR R, B R
JNE5 R RS RN 0. 5 mol/L CaCl, 1 0. 5 mol/L
NaOH R F B, AN 2R & H,
RS AV & & R, %0 0.5 mol/L
NaOH Ji5 7] 5| K 5 o K S mi s e Lo .25 51 . 1
I, ABFFEEOH 0.1 mol/L, pH {H N 12 f Tris £ 11
S
1.2.3 i

WEIEZ RO [2] ha@mdrk, ROt
S HEE R — 8 (C H,NNa,O,P - 6H,0, CAS %
5. 4264 -83 -9) NIKY, W T IE AR Bk,
B, FRECL. 00 g Hrfif 38 S0 8 mL 28 Ml
F1 mL XY FEFEBER IR RA RS, BIRR
5, T3TCHHiFR 1 h, HiR4 R )G, fEIRA
WA 1 mL 0.5 mol/L ) CaCl, Al 4 mL 0. 1
— 164 —

mol/L BY Tris 2% K (pH fE12) &KikRh, &t
UEJE, 7410 nm PR SFME T AT LA, 22T
E TIEERTE MR R RS A S R, SRS REE
55 - HERE R B S PR A Y X R, RS SRAS R
IR SR BE R — 4, AR /DNET 1 g AR S
BRIP4 (RERSBEMY ) 1 wmol Ja % + 1R W
PRI M, B M EAA pmol pNP/(g - h) .
1.3 HdlRgeitatr

T AR 8 F Excel 2007 #3478 8, H
SPSS 19. 0 ¥ A i# A7 B Ge it 43 Mr o R V- 349 (H
+ bR 25 3ROR 1 HE IR VR W R W 0 1 . AN W) 1 g
T A T T G 0% 4 25 5% >R One — way ANOVA #E47
geit o b, ZhiE P 2 5 2 P R H Dun-
can ¥ (P <0.05) . pH {H F12% vh i Ff 25 5 Bl 1%
M 59 238 HAE >R H Two — way ANOVA #4758 11 43
Br (P<0.05), 3& T 2K EJy2mit1ir pH
1B . % h R R 28 R (8] A A X T 76 P 52 i) %) 9 9
(P<0.05),

2 HRESH

2.1 RIREGFREAM T 4 He i M wl B il 05 1 A0 X
Gy

FEAE G AR pH ERFFRAAET, AS
(14 6 A~ A 22 ) T P ol T il 1% 2 1) [X 43 BE AT — A 1Y
XA (F£2), SEEFEBRRRRG EMEUERE, 78 pH
B4 1S PR, FEL, 2. 3 F14 MR
B T 41 7E CITB 4508 T fei; 7% pH {E 6 B, 6 4>
- RERR T W R TG R A FE ACEB 55 3% & F &,
AN TR] A 2 1] A S Pl R T T 1 ) X 0 BE R
AR R E—E 255 . Hdr, 7 pH A
4 RS ZAFF, RIE AR R - e R M IR S PR A X
SYBEYSAE CITB A 2, 6 A~ REI B G P Y 22



rhE SRR 2018 (5)

FXAMFHI R a, b, e, ed, ed, dFla, b, e, d, 6, NFETHZAERVEBERREHG LI X 507511

e, f; TI7E pH H 6 &M F, LARMIMRVEREIRAETEYE  Na. b, o, d, BOHAL 2 FhZ2 b ry 25 57 1922 AL A
RIXIMEETE ACEB 5P 3, X8y a, b, XFE,

c.d, e, fo BEMUBTIS, it pH{E N4, 5k

F2 OREEFREMET HBRRIEREREE [ ol pNP/(g - b) ]

it 15 P
T pH {H 4 pH{E S pHE6
ACEB CITB MUB ACEB CITB MUB ACEB CITB MUB

FE1 0.29£0.04d 5.22+0.30c  4.38 £0.76c 10.08 +0.38d 14.00 £0.20d 6.86 £0.82¢  19.00 1. 12¢ 2.79 +0.53¢c 7.70 =0. 30c
FE2 0.74£0.01d 4.30+0.19cd 1.96 £0.48d  7.91 +0.33e 8.74 +0.19¢ 4.81 £0.10cd 13.91 +0.43d 3.15+0.35¢ 7.33 +0.62¢
FE3 0.28 £0.01d 14.22 +0.72b 13.27 £2.81b 28.36 +1.60a 30.51 +1.33a 15.60 £2.70b  30.64 +2.23b 7.59 +0.46b 16.40 0. 83b
FE4 3.09£0.90c 4.74 +0.68cd 3.70 £0.09¢d 13.02 +0.35¢ 15.51 £0.20c¢ 3.48 =0.51d 7.56 £0.03f 0.34 +0.1le 4.40 =0.26d
FE5 9.08 £0.11a 25.15 +0.66a 25.36 £0.21a 20.01 +0.40b 21.03 0. 81b 31.30 0. 18a  40.96 +2.40a 8.61 =0.41a 28.76 £2.83a

FE6 4.60+0.88b 3.82+0.03d 5.43+0.54c 8.09 +0.45¢ 6.67 +0.65f 4.96+0.98cd 10.62 +1.45¢ 1.86 +0.09d 3.64 0. 12d

T RPBER AP « dRififnze ;. FSVBERS /NS T REARRIFRRZREE (P <0.05),

2.2 AN[E] pH {EAME T 3Em B IR s 1 i A2 Ak

EEXTR — 22 shil A 25 T, B pH YA
1k, ERERRPEBERR RGP AR LR S5 R (%
3), NE3IHLUFH, hpHEH4 2 5H, HE1, 2
F13 76 3 FOR R PR 5 1 T T - 398 iy e ekl il
WA RO IEAE, AR LIR B 47 ACEB %44 F
R, TEMUB &M N, TitE4, 5 16 763 Fis
[F) G2 MR SR R AR —3, Hirh, #E4 File YR
PERERR R TE MR (L MUB 5040 FRBUN T, H
AR B A A T N

fEpH{EH 5 B 6 W, A1, 2 3 LIgEmmiEu
PR RSk B Y7 ACEB Fil MUB 4544 F K iF AR,
£ CITB &4 TR ffE, FE4, 5 F16 fEARRIREE 4%

£3 AFE pH EFRGTHIEREHBREEETNL

TR AR, o, FE4 78 MUB 204 T Wi
WRTRRNG 15 A8 fb o RN IE(H, M S f6 78
ACEB 404 F R MIEME, BMAIREN T, X6
Fh EAETE ACEB A1 CITB £5 44 T 1 R 1k ol 192 1 015 P
AR, ¥ImT MUB P S50 T A AR AR

LR — AR S, EZ Pl pH A 4 22 fL F
6 ff, TIEIRIEEREEG MM 2ZE AR (%£3), B
FE4 A8, N TR] A TR 1 T G 056 e 1) W 2 (38 1
ACEB 14 F i K, ZZ4LE RN 6.01 ~31.88;
IMAE MUB 45 F i 2 (0 B/, A8 AR A 1. 79 ~
5.95, BEEPEAEIERIZE, Wik, 7ElEAE pH HAY
A DX TR N, AN (] A P P Tl 8 0 12 ) 722 £ s B
AERIZES.

[ wmol pNP/(g - h) ]

T M
T+ ACEB CITB MUB
Al A2 R A1 AZ R Al AZ R

FE1 9.79 8.92 18.71 8.79 -11.21 11.21 2.48 0. 84 3.32
2 7.18 6. 00 13. 17 4. 44 -5.59 5.59 2.85 2.52 5.37
k3 28.09 2.27 30. 36 16.29 -22.91 22.91 2.33 0. 80 3.13
4 9.93 -5.46 9.93 10.76 -15.17 15.17 -0.22 0.92 0.92
FES 10.93 20.95 31.88 -4.12 -12.42 16. 54 5.95 -2.54 5.95
6 3.49 2.52 6.01 2.85 -4.81 4.81 -0.47 -1.31 1.79

W Ay FoRpHIH 4 ~5 —ANIALEHE R, A, Fox pHES ~6 —PDIAAIEEMAE(L; R: FOK pH{E 4 ~6 BHE N2,

2.3 ARIRIZE 48 P L Bt 0 A 57 1
Geit
RV P4 PR R, 7 0 ol R 0

PRI GETTH M 45 UL F 4. 7F ACEB 8555 & 1FF,
T P R R O P A 22 B A pHL (L A B8 i T £
K, pHH 6 B 22k B KAH (33.40) . HiALS
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RN, ESR pH (B4 4 I A R 1 i 1R g 05
HASRECH 1.08, & T pH{E S5 Al 6 B4R
REL

TE CITB 5540 T, AIF] pH {H 2 ] 3R 4
RRR TG R (1 V- XM W25 AR 5 2R 5000 28 A s
B Crf ) MR T A it T 2 ) ST 2 A 2
£ pH {H 5 BB op 25 0F Rk B KAE, AT R
/N, AR 0.51,

A% T ACEB F1 CITB 22 vhie, FH} MUB 2% vhik
SRAFIN A2 B 6 AN AN ] A 1 TR 1 0 T il 0% 4 114 °F- 2
B, WEFEMAE S R AR, Hd, Mg
W pH fE M 4 284030 6 B, 35 R 1k B I il 1% PR A
LRGSR 23. 39 ~27. 82 A8 R B A
FEIEFEZ 0.80 ~0.92, HILFE R, H MUB 2 Ml
DU B AN]R8 S 3R B0 2% v i o
H5 2% Mk pH (HAELTEE

®4 TIEMUEBREEEERITOW

SEXEC [ wmol pNP/(g + h) ]

W22 [ wmol pNP/(g + h) ]

SRR (CV)

S
pH fH 4 pH {5 pH {H 6 pH {A 4 pHHS pH{H 6 pH {H 4 pH {5 pH1H 6
ACEB 3.01 14.58 20. 45 8. 80 20. 45 33.40 1.08 0.52 0. 60
CITB 9.57 16. 08 4.06 21.33 23. 84 8.27 0. 84 0.51 0.91
MUB 9.02 11.17 11.37 23.39 27.82 25.12 0.92 0.91 0. 80

2.4 pH {ERIZZ RO R IR B TG 2 114 S [R] 52 1
pH {2 th i 288 J2 R B T - S8 1l R il
RESR S5, 8 S R 52 i 2 S IR I T
o IR R Ty 2R W], G2 Y pH (E =

%, FRRLLL B B AR ) 8 38 R+ R

EAAN, FE1, 2, 3 fl4 d, pH {EXF + 5
T A Tl 2 it 1 A 720 P 52 T R 88 R 1 92 iR B 2 L
M THAZHW WAL ; MAERES 16 1, pHH
(R RE A AR B AR G B /N, XU pH (B RN 28 i il i 26
Xof - SRR PE RS Mk 1 S AR B, 5 e Y R

BERREGG PE R84 (£ 5), EXARE LW AKX,
x5 pHEEZMiExHEREFEZMHNERTESHT
R F 1 FE2 FE3 F 4 FE5 F6
pH i F 393.93 704. 16 190. 27 682. 12 65.77 16. 50
P 0. 00 0. 00 0.00 0. 00 0. 00 0.00
E i F 81.92 157. 15 17.00 199. 65 168. 31 65.54
p 0. 00 0. 00 0. 00 0. 00 0. 00 0.00
pH {H x ZE W F 338.62 371.73 126. 99 310.93 338.79 36.43
P 0. 00 0. 00 0.00 0. 00 0. 00 0.00
3w 385 B2 M ORT pH (B, BRI T =R R U7 2540 BT &

3.1 L IFERRAR G A SRR I WA I Tl A 1) 52 i)
TR T A S i, HOE PRS2 22 1 g
PERRREI , AR EE T 6 FioAS[H] 4 28 Y +
R, RIS Bl Z MR i, AN pH {E
ZAF T LR PERS BRSPS oK B

B, RRELHFE (F=1675.28, p=0.00) X+
PERFRRBEG PER R B 3 (38 6), HikJE pH A
(F=708.94, p=0.00) X% 0EAREm, 1L nh
TROFP X WG A 5 i B2 B de /N (K =125.58, p =
0.00) (F6), HIt, FEAIFZE MR E 1Y + iR
PEWEIREG2Z S, BARRICHEER.,

®6 ZMikpH EMMEES LHEEBN TIRBEERMHN=EEIH

pH fH Znhi LA pH i x Zi pH fi x L Zni x LAE pH {H x Z i x T4
F 708. 94 125.58 1 675.28 793.41 79.11 63.74 78.59
P 0.00 0. 00 0. 00 0.00 0.00 0. 00 0.00
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AR ) - A8 R I Tl T A U 2 v IR Y P T A
FRARZ, (EXF - 3E5E pH (EFIA ML TS b A5 E
W, SUPTIHEE M AR T, 4 pH (EAL, +
EANUR S RS R IRE L 2, R R
i 6 PR ARG A, MiRE 6 BY pH (ER, A PR
1%, - HERR PE B R TS A X AR, X pH
B A HILA AN - 48 R P % T G 0% e 0 A7 A DGk )
Br, S5RFW], T3 pH (| A LS AR M 0 72
WA SS , BT R stz 2
P A2, T 8 58 ) AN [R) 4 38 S R R A7 7 275
W 2ES, ARG S pH E X A e P 0 2 il
(s L B 4% . BT 38 A & pH E AT 3 52
TR T TR T TR RO, AE R M 5 TR
(R XS 2R PR pH [ R E R, Rk
FHE ARG A9 - e anma vk + | A KM S T R
W%

3.2 pH EFIGZ wpIROT - S98  1H l F Tl 03% : 1) 53 Th

pH (R (078 A AT G 255 b i A S5 Wl 1R IO 1
A, FERE IS PE AT E H, pH Y K /INE i 92
WP, BERRER % vhil pH HISFEI N 3.6 ~5.8, H
WYz R pH (E A S W E 4 5 R M B R S
PRSI EARHE Y B, BEZE s pH (B A9 A,
IR R R S AR R T, R SR
K pH {E A 5 IO R 5 2% v il ok 15038 IR 88 25 PR 1)
e, LAk, FERSERERZZ P AT, FORIE pH
B3 LI 2 4 AS [) A 22 ) - S e Tl R i 72
S RBURZIAAL . BIFEZE w45 E S pH A 5 5K 6 A
5 S 2Ry W 0,52 F110. 60, TAE pH {E A 4 B
RN 1,08, IXTE—E AL L5 B i T
Hek

FPEE TR £ 28 th A 0 B Z R g2 vp i, H
pH EVEFFE 3.0 ~6.6 Z [0, WRIE pHEN S F
YER— Al i pH fH, A B R 22 vk A X
FhILG, B A SRR T 2 2 T P 7 2% ol pHL 1B FR
4 35 AN BT, MifE pH {EH 5 5] 6
B2 R R, SN]SR
BT, FEANIE] pH (B FE PN 9 A2 £ R B S5 T e 6
GE PR AARE = T MUB 220

MUB J&—®l) 352 v, 22 vhil pH B B2
2.6 ~12.0") ) FERR Bl B2 BT M A I R R
INR pH {8 6.5 B, 4 SemRvE ok B i 15 Ph e ™
N 3 BRI, A A ) 0 10 T e O R I 0 2
IFA S pH (EHE N LIS, XfFE—ERE

L UEEH pH {E 6. 5 HASZ T A 80 il pH B, 78
VEER 3 FhEE P, MUB 28 0P 514 F TR vE
WERREG T ML 57 R BU7E 0.80 ~0.92 Z [i], A[H] pH
{EZ (B985 BB AR AT RS, B A 22 n
WA S A28, ik, MUB 2 ohi A7 1 F A )
A AR A, BT AT g s T
FHEEEAFIN 1458 pH (B 1Y 22 vh BREE 00 58+ 18 0 12 g
FIBLIR, 26 H MUB 22 il e A B A 4

4 £5ig

DRy AR R )N S SRR P A TR RO P 14 5 R
AAF, R 3 PRI, I E T 6 R
[FIRAIE A T SRR VR IR BT P . ATIEA R, R
F MUB Z& ofife 25 05 nl 3R B0A R 19 AR X 0 P 571
HASZ MR pH ERYARCTCR, 10078 i R 8 2% o
BORFHRIRER G2 B 5 1E T, A TR LR R R VE IR
it DX o3 JEE 7 97 52 2 vhif pH (BRI A 8, AN [)
FEZ I] SRR IR DR B VR AL S R BN, BRI ER
GNP IR Eh 2 vl 25 A T, ANTR] pH {EE
DAL 52 BB AR iR ] MUB 2% i 2K
IS R g2 ok, HaHFRR, AR
TR ARG 1 He g, Ak, ] MUB 2% of
RO 7 - PR VE R TR TG 1 R 5 B e, BT XS
A BB pH A RE 2 35 5 M) e S PR O TR O
AARBL, £+ e IR Al 1 I €, Rk — 20T
JE3E B 2% VBRI pHL (B PRI B ST

SE Lk

[1] Dick W A, Tabatabai M A. Hydrolysis of organic and inorganic
phosphorus compounds added to soils [J]. Geoderma, 1978,
21 (3). 175 -182.

[2] Dick R P. Methods of soil enzymology [ M]. Madison: Soil
Science Society of America, 2011.

[3] JAFLIE. RHEEEE (M), dbst. BRAiat, 1987.

[4] Dick W A, Cheng L., Wang P. Soil acid and alkaline phospha-
tase activity as pH adjustment indicators [ J]. Soil Biology &
Biochemistry, 2000, 32 (13): 1915 -1919.

[5] Schinner F, Ohlinger R, Kandeler E, et al. Methods in soil
biology [M]. Berlin: Springer — Verlag, 1995.

[6] Verchot L. V, Borelli T. Application of para — nitrophenol (pNP)
enzyme assays in degraded tropical soils [J]. Soil Biology & Bio-
chemistry, 2005, 37 (4). 625 -633.

[7] Saiya — Cork K R, Sinsabaugh R L, Zak D R. The effects of
long term nitrogen deposition on extracellular enzyme activity in
an Acer saccharum forest soil [J]. Soil Biology & Biochemistry,
2002, 34 (9): 1309 -1315.

— 167 —



rRE SR 2018 (5)

[10]

[11]

[12]

Garcia — Pérez ] A, Alarcon E, Hernandez Y, et al. Impact of
litter contaminated with glyphosate — based herbicide on the per-
formance of Pontoscolex corethrurus, soil phosphatase activities
and soil pH [J]. Applied Soil Ecology, 2016, 104. 31 -41.
Criquet S, Braud A, Neble S. Short — term effects of sewage
sludge application on phosphatase activities and available P frac-
tions in Mediterranean soils [ J].

2007, 39 (4): 921 -929.
YeDH, LiTX, Ya HY, etal. P accumulation of Polygo-

Soil Biology & Biochemistry,

num hydropiper, soil P fractions and phosphatase activity as af-
fected by swine manure [J]. Applied Soil Ecology, 2015, 86
(86): 10 -18.

Harrison A F, Pearce T. Seasonal variation of phosphatase ac-
tivity in woodland soils [ J].
1979, 11 (4). 405 -410.
Yavitt ] B, Wright S J, Wieder R K. Seasonal drought and

Soil Biology & Biochemistry,

dry — season irrigation influence leaf — litter nutrients and soil
enzymes in a moist, lowland forest in Panama. [J] Austral E-
cology, 2004, 29. 177 -188.

. Rl HE (M) dbE REHOL R

Effects of buffer on soil acid phosphatase activity
TANG Xiao-gian, GENG Yu-qing”, CHEN Yan-xin, GAO Shao-min, YANG Yu-guo ( College of Forestry, Beijing Forestry
University, Beijing 100083)

determining the soil acid phosphatase activity.

— 168 —

[14]

[15]

[16]

[17]

[18]

A, 2000.

KA. LHERE XTI (M. dEaT: R E AL T AR
1, 1986.

Sanchez — Hernandez J C, Sandoval M, Pierart A. Short — term
response of soil enzyme activities in a chlorpyrifos — treated meso-
cosm: Use of enzyme — based indexes [J]. Ecological Indica-
tors, 2017, 73 525 -535.

Lucas — Borja M E, Hedo J, Cerda A, et al. Unravelling the
importance of forest age stand and forest structure driving micro-
biological soil properties, enzymatic activities and soil nutrients
content in Mediterranean Spanish black pine ( Pinus nigra Ar.
ssp. salzmannii) Forest [ J]. Science of the Total Environ-
ment, 2016, 562: 145 -154.

Wu Q S, Zou Y N, He X H. Differences of hyphal and soil
phosphatase activities in drought — stressed mycorrhizal trifoliate
orange ( Poncirus trifoliata) seedlings [J]. Scientia Horticultu-
rae, 2011, 129 (2). 294 -298.

Turner B L. Variation in pH optima of hydrolytic enzyme activi-
ties in tropical rain forest soils [J]. Applied & Environmental

Microbiology, 2010, 76 (19) . 6485 —6493.

Abstract: The soil acid phosphatase is closely related to soil organic phosphorus mineralization. The choice of buffers and pH
may result in different results of enzyme activity determination. In order to figure out the change of regulation, the acid phos-
phatase activity of different soil under acetate buffer, citrate buffer and MUB buffer were measured. The results showed that a
stable soil sample sequence can be obtained by using the MUB buffer solution, and it is not related to the change of pH in the
buffer solution. Under the conditions of acetate buffer and the citrate buffer, the variation coefficient of soil acid phosphatase
activity was drastic changes in range of different pH among different soils. But the variation coefficient of soil acid phosphatase

activity under the condition of MUB buffer was large and trended stationary. In a short, MUB buffer solution was proposed for

Key words: acid phosphatase; acetate buffer; citrate buffer; MUB buffer; buffer pH



