50—257 H
06/2010

R4

PRATACULTURAL SCIENCE

27 % 06 #j
Vol. 27. No. 06

TEMEVMEDNSENARAERE

K &7 AR

CL PR MOl 2 AR BE o B 6502245 2. 22 JH 2 Bt ROy BHE 24 B Ol 2290 730020)

WE . SRXATEFRBNILRBRAD AN T OREREDAD IR RAEDNED TR P RAEDED TR
A58 R BBATHAFRALER FEELRT LEBRADAN IR R AAELEF BN EA T EE
P SRR AP AL AR R R R LR M AN A TN YR RAT TR, AN . RSB LEMAEN A

MEOARME LBATT L,
KPR IEMADNED T B 15
HE K-S QI36. 96 MERARIRED A

U BRSO B 1 9 1 [
LA BT R 3 B R 0 Y — Ry A i o
MOMBUZEY . R IEBUEY RS P R BUN
F 5 X107 pm® A Y E R BRI LA L
JBEHR 43+ AHL R AR Sy 4y TG AR ) TR 0 AR 2R S A A
FEAEN . B W A 35 A 40 1 2 4
oy s LIERUE Y 2 0 RO A S - IRIE Ty
R R AR EEAREZ — . ETIEES RS
s R Gl W e R R A LR R Ry (C
N.P.S %) H AL MG 8 )1 96 2 54 LB
3 fifk I8 GRS BT I R 47 3 o BE A R SR 0 2
SRR AR LR T AL R O A
XA % 73 % Al A BILJS AR A TS e 0 1 i
Aoy EERE T L A i S R I e AR
DF VAR B I ~3 4T Sy i R
X PRBE AR A R A N ) Y R AR R R AR
(P VANV &= 2P R (A R P& RS
bR IRRE B AR R A S R BT R A L A
Carter K 4 SERUA P iR Sy TR R 51 Ak
(4 R MR R AR AL AR AR . B AR BB
VF 22543 FIAE R O 8 B 5 3 A Al iy R
PR Z— WO CL N 3 A7 R 1 P A A 3 2 F 5 1Y
Pz,
1 TEMEMEDERK

b S A W A R b A BT P TR R
RSy e e SR B LR

XEHE:1001-0629(2010)06-0050-08

AW AR N AR bR C W E NS AT T
TR IR E Y e YR A R
FAE T DATE 58 4 AR A 22 A0 R e s 4 6
/NEY AR, T Holt ™ i % 438 1 8K A W A< 6355
2 A VR L O 6~8 4R S R
MLRR & 5 A B 2% A8 A0 (0 4 3504 W A i =t e
GBI RET 5100/ 24 %,

- BEGRAE W A W i A 4 v A A X AR
Ko — R A HLRR A 126 ~ 5% (H ik
Wik S5AEB RGNS C, IR L 5 R i
REGHAEY B £ b, B & B — & AE 100~ 600
mg/ kg, i 76 5 4 b0 @535 1 500 mg/kg™, +
e YRR S R AR R AR £ R 110~
2 240 kg, H 5+ HEA WL S EA O 3R H 1%
A A kAL 16 42~2 046 kg/hm®, 5 1
A HURR I 2% ~4 %10, 5 E AMR IE 45 1 04
T o AR W A W A X I S B g AL
J7 T AR RURR [R] B R AN 32 T LR B
ISR W A ik AR 38 A W 48 bR i) — KA
P HM R ESRG .

EAF AT T E D A EY &
A5 Ak oA B b i o LR Mt BF M B 5

< Wk H 1 .2009-07-21
B4 H 973 W H B (2007CB108902)
PR T Ik B (19749, 4, F g AR 3, PR, 11,
F2 AT el AR L SR IR
E_mail:chengxia0211(@163. com
WEEE &M E mail: zhibiao@lzu. edu. cn



06/2010 B B 2 27 % 06 B 51

A LT 78 fb s A AR — 000, R g S R R
T IEE Y Y R A AR KRR . N [ A A 2R
TR PR G b 138 43 2B k) 22 R 0l A B R Y
A AL P i B AN [ L 0 B 28 S ) LR VR
) 0 AR ) s DL b B A T 1T 35 4% 5 ) B Ak
PE YRR G Bl . A TRI R A 3 AR W A
Yy B R 25 ROk B — R S YD
B i 3] g R R SR AR A R % R A 20
kg/hm® %] 1 340 kg/hm*, Ifif FRAAE L R 5
b F R RE L AR LS R AR S R G R
A A o e ) 2 3 R Ll Hb R AR B R (1005
mg/kg) , H R A T H 5 (568 mg/kg) . f F€ B )
Ml (362 mg/kg) ", 3k A R A 4 S R 4 e
PR 22 5 SR R MUE Y AEY R 2ZE R .
St 4 AN [F) SR SR A E A W A e i
546K . KEFFF (Stipa grandis) ¥ JE K T 2 2
(Leymus chinensis) ¥ 7 KT iR L& # (Artemis-
ia frigida) 5K F Vb MR B 55, BB AN ) £
A Y T AN [R) Lk 288 TR 1% L AR A ) 1 3 A R
AL ES PIEAGHR S A —EXR BN FER
iR A S T A ML B i e AT A
T 0 A W e L R R VD M A R R TR 10 ~ 20
em KF#JZ 0~10 cm Fb, Hofih 55 5135 R + 38 5%
A ) A ) e Tl 38 B 2 A s b 7R R
ke 118 v 30 AR A AN [k A R e R e, R
WAy s Bk 3 B A R B T B B > R B VR Y
BE> RORBEVE B BE > B B B B A PURR
I A ST A 2R R O R
S T A A LB PR 8 0N 1 WY SR IR ) AE A
PR G R AR B IR . TR I R TR AR B
R R W A W e R IO AR > AR > T
A= FE AR >R A A A o
K F B R e A HERE A4 i S Ak A 4
KAt TE SR o8 M E YR T KREMWE
I N T HMEY AR ET ., (HZ)
VY ST ) I T R T 0 DA SO 1 S AR )
A ) i A8 1 3 3 Ry YR AR R PR > TR A >
FAE U UK A AR B B [ AR R AR R G A A

FHAEAR R 7E 1 3 P s 2 A ) AR AR B RS 2l
T LUK 3R B AR R AR B . DT AR HE A
AYIBY R EEE B IR T b AR T R G I i R
AR o B . SR A B
MREEARA] R g AT MR ZE K A RO FR 0 R
R MR E KGR R T HIEMAEY
1% Ak e T 1 25

AN TR)RF ABRAE 75 20 3R A P AR )
B EEWAIR . — BT R Y
il S 2 R T A W M AR S, A S
FUAR A OCAR T A HE R AbCR I Cln A 398 P SR AR 45 48D
AR AE RS 1, 5 5 5 B0E A Y KR ol
A R R T BG40 9 g BEULBA T
P4 BB b R R O SR R A AR
BRI N K BB (830 mg/kg) » HUk & 51
(361 mg/kg) FAkHL (200 mg/kg) , 5 [ 5 K (186
mg/ k)" . BE X A S AR W A ) R RR R
BOAK H R 5 REEE A e Bt
AR WS AR e Y T
N BAE A IR Y R R T A0l
A P B8 52 B 25 AR AL DA R B G BRI

Jiti A X B2 4 A i 1) 5 T 5 e AE L
REE RV A 56, — 2L 5% DA Ay it JIE P 48 73 £
SRR P AR R 0 A R
BHRP M S ARPHAR DY PR EE Y HER AN
Jit A Bt £ A S AR RE 5 A AL AE I 5 e FED #65 mT 42
e MR W A A S PR Ry e AT S A A AR K
T AR R A i R R S W3 n L W] Re AR i 1
SR W ARG DT B v SR ) A
7 P51 X /N 22 B R B R R A S B R 4
A T it R 2 A A C e A 9 3R B AR HE BB R AR T
TR A R I T R A K TR
It T A IE Y @ IE D R HAE S R Ge b AL s 1
il T R W P 32 R RO it AR IE X
AR YA 0 B E T R A it P A A fei
T HEARAS  pH (H T BB A 25 R P
55 . 1 B AT HLY B A R R R,
FEI A L T AL 2 TR W A ) 8



52 PRATACULTURAL SCIENCE(Vol. 27. No. 06)

06/2010

L, WS W AT B B 0 R PR R
S AR A ) HE W e 1 5 R RS b AT A 4R
e T S ) A ) Tk R ) AR v R T K
R (FE RS g A b, S Ak BE W] RS
R W A R A LA E G it AR IE A
SR O AR IE S Al A A R G
it AR L AT LA 4 # 4 F G At A= 1) 2B KL 38
TV IR R FOAR 3R 40wy, R T AR 2 T - 3 A
YRS AR T E Y A R XA R A
ARG A A X SRR Y A )
il 14 552 T A~ B S, 7 bt A I AE S RT 4 R f  k
Pkt Al A RS FF A H RKONE HE 0K 0 A
FFIA HH 2 it JE o ] 42 5 A ™ . Sy Ah . 0
BT G I IR P A e k B T A B T
FEEE B s mt e H S A R mREE SR
5 U A - Bl - b R e e A
Yy R A N S B R R

- HECE W A i e W] DA S bRCHE - SRR
FEARET . PRI AR XM b B T B RR AR TR R T
AN ) P R AR O IR A T ARk BT L) A 4
T ) A= ) i e 92 B Ry R ARG e 1 A% 30 TR L
) R T S 2 ) A ) A i ik P L R AR
iy R S A PR L T B i 245 S 1) D IR AE T A
BARYOR AR (& R TF B, 4 58 % 2 A BLI5 A
A LRSI BRAT R AR T 2 M AN K 53 AR
AT M b H TR A 4l /N T R T 2 b b ) A A
JER A - HE TR B H R b T HR - 3 I
s LA bk SRR A R T AR TR S R R
AT RE A 2 e 1 R LR

A TR it R ) - B AR A W AR ) R R
TR ) 0 A B SO - S A Y A R Y
AR IR < 50 BRRAR BE O X AR L L IE AR R AL A E
23R A0 M 1 A 0 2B A R ) R R 15 00 ~
270 4026 ~53 61 A 2% 1y My AR 4
=N RN LR T N BN T E
WInT A A RS NS R NR R
JR 223k 8 AF A [ 5 BE 1 B0 T 4 IX Y A
YA W) &k (122 mg/kg) B3 AR T X IR (189

mg/kg) . 4 X (171 mg/kg) Fl 1 H X (213
mg/kg) . A A IE B A RLE B
Bl - A W A i ke ) 1S s DR Ry R TR
WA RS WY, TG T A Y
U R (P U U o (1S &1
ol AR T R SRR A e . NS R
I )15 20 DX LG A R B 1) o X - SRR W AR
BRBEAR T 52205,
2 TEMEYEVESR

TIEMAEY EY R RS TIERARN D EHE
fift 55 P o L2 A ML TP I O TG BRI 20 40 AE
AN S A B E EE R EN .
B EYRA S HIELEREW 20 ~6%. 5
T 0 26 i Bl AR L S (] - S S 0 R AR AR PR B
T A Y AR AR R, B 40 ~496
kg/hm* (F # 225 kg/hm®), #t H1 40 ~ 385
kg/hm?* (3F ¥ 195 kg/hm?). #fk #s 130 ~ 216
kg/hm* (GF- 170 kg/hm®) , j& 1Y i #J2& 5 b K
TRk b T AR

I W W RAE ) A X B R AN
K AH A Wil 5 AR W R AL i R R K Tl A -
HHMAR MR THEDEEMAR RV
APy R RS MRS ED . MAEY R
RLCAE W) 3R AR R e R R 10 £ . AR R 4 I
rh L A W R ) R R AR A b H Al Y
HRMZ . Joergensen SN L Y A P A
Yy A AR T 1 AR B B oL SR B AT
WA AERKNTE., LEBEYAE RN
Tl iy e 3 AR PR 2 T Ak VR T R TR
BRUER . TIEZHT AR FEZR A T IEMA Y
RVBET . LB A A S &R TR
PP R RS VR R A S R, L2
Wi - R R AL R o AR Y R AR s 5 ) -
ALY RRN SR, LEMAEYEYRERS
WEZPIRET HIEP AN R[S g
AR T R A S ORI B IR A OG OE
R,

TERRMR T F 5 R JEH ) 3 A AR AR R 4



06/2010 Bk BE 2 GE 27 & o6 D 53

- et A A R B L b 2R MK e (68
mg/kg) » ik 55 (46 mg/kg) . i FE ) i
ik (38 mg/kg)™™ . F 75 W K [R) 4w 25 AL ) £ 3
WA A Y & BRI NIRRT HARTHEAKR
Fodb R F 4 1Y, 2R 5 & B BE
DA [ A T 5 2T A S A W 2R W e R AR Il K
FH i T 5 AR HR 3 1L vy 8 B b 3R T AN [+ 2
KA LAY Y & A —3. R E X
3] 4 ST W A P R 1 R R Bl A R 26
B e o AN [F) B i 2SR ol T A W B 7 L 1 4
FRAR A BT S S 5 55 1 25 ST T RS UEY)
BomAm e m 25, Bk, SR g g T 41
b R B AR A

AR W A RN I B A& E R AR R
TR it JIE S AR L Rk B A R 1 i R 23 5 ) - B L
AP EY R AMEGES T, PIRAR R EE DA
B2, Horp 93%~97 % I LA B RAFAE . 72
EMER T4 1% ~3% 1y + 34 LA s
b B TEHLA BEE R T . AE B o 3 4 e
T BRI AR X, T B AT R A RS A
W S AHERE LM E Y AR AR T
89. 6%, SAEGHAEA L, bk V% B4R
T EERE Y A R RN A K
FERE AR RE 5 RS FE LR IR % 3 I A it A Bk
Bt A HLAE LA AL TC AL AR A B A A K
il A3 FH it B 34 BB v - A R )
Ro RN AL BE b, 4 G AR Py 6 U B A 4 o, OHG
Hh B it £ T A A 2 Ak B e, A B ARCAE 0
JIE 7 VA e Ak JIE i A S A B 2, (H R
SELIE AT R it AR IR L AR T R E
Ao R TR AT b T S 3 AR R R
Wi A R e RS AR SO T

B s e - SR E AR R AR S E . N
ST RUNRE R R 2 0L 8 A AS [ 5 B A JIOARC
X (60. 9 mg/kg) FIH H X (48. 5 mg/kg) +
B R B S T R (36, 1 mg/kg) AR
BUX (34,0 mg/kg)M o i A 442 06 457 %o P 52 oty
) RO A B . R ) AR R R

BRI A 8 (43 mg/kg) » HUORFEHIX (27 mg/kg)
A IX (24 mg/kg) , HHCIX AR (17 mg/kg) .
Rk B B M OB L R W AR R A AR
WX e, H L 0~10 em f5e i, BEE 2K, &
TR A U B R R A W R e,
it U0 G A AR T AR A Y R A T
X HE SXEDEYRR TR T 79%5% .
3 TEMEMEMERS

- R A YR b R R R AL 2
2 o A R A 1 3R L AN 1 TS ML A
A OB . MR OA: W e ) R RS A 5 B Y
[ B o 38 2oE 5 00 T R AR [ A B AR 4+
e, A e Y i e £ b L U
o A 0 1 B A T (AN BBk A ) L B O A
Rl 0 2 A L B8 5 A A A T L WA G
MU » [) A 308 ok ol A 4 o & 8 w3 40 TE ML 1) A
Py [ 52 5 DT A R s 20 - 8w I L% 1 9k 2 A
- X Wl A [ B R A A . R
BLEE h — /N A7 7 T L v, £ 58 HLk
FELIBERR IR S Y N AETE A W AEY
W e R A VLB — . 5 R AL LS
AR L 350 A 0 A W 1 B TR 4 5 0 Ak S A 9 v R
FH A 800 o 028 0 26 W e 2 L s M A
e AR A3 s B AN T SO Y T AR 25 UL
H5 - 58 R0 A T

MY A RN &R SRR, R
AR AL I S 10~100 kg/hm” o B i 5 5L T 7T 8 2o
100 kg/hm*, + 564 W A= 9 o Wl ol o o 4
W2 4%~23. 3% i A HLBER 500 ~4T0%0. &
F A n] 31 B A AU (Bray-P B¢ Olsen-P), £
B R P HE L AN 40%~602%2,
M Megrath™"™ (g iff 53 45 S 22 BH . 78 75 Ak 1 52 A
Hiy 3 R R N R A PR D e
SRy 17 BRI B 3 o i A A A AL B AR E L O
R IUAER b, SRR W A ) mE S A HL
B 3 20, B b 88 op UL BE &7, WD 3k 19 04, {H B
WOCR B IS o S A W AR ) R A PLRE Y L
ol 70U B A AL R B — 2k et T RE A

Brookes



o4 PRATACULTURAL SCIENCE(Vol. 27. No. 06)

06/2010

Yy N FETEL. 6 8 Fh AL + 3 p L B 1 4E
TiiE i 23 kg/hm®, X AH Y THEHL Y 3 % (7
kg/hm™)"", VEYI RS #F i A o FE b - A
A Wy e W T A A TR SO A Y TR A Wy
3~5 A5 R P AN A R B — iR
5 5~20 kg/hm?, HA + AW AW & ok
1096 ~5026"0 . [R bt 1o 26 4 A o Wl A O 9
- SFEW A W %) A AP A ) A G BR O TR
L,

B OU T i B T g 3 M S Gk 2R
A AR R AN ) b B T A W A 0 1 3
Jntn A 6] L 3 AT fe 5 A W) B kil 2 i Y 22 R R AE
AP AR R A LIS 9 1k F0 o0 fife i B AN [A) A
RFR RN A G F 2 A HLAE S A 0 1 1 2
AL T FERE AL HE U W R i B K o A L
™A 1 B JCHL B SR Ak T A W A W .
MG T A AR Wi . 1 0Tt FH Wl S g
P E T HEGOA: W B ) BG S TR U e P A R e D)
BEAG St Wi . IR W A R R AE b
FIH; B BB =2 8] G 5 38 72 Ak (R it AES (A A8 2 A L
BRGSO TR ERe L ERAEYEY &
B0 AR B R T R R I AR X
TREEMF TR SR EE LERIHERZE L
e Wy ) R N T 29. 6 007

A TR A B S R ) L S G AE W A= W i R B A
AR FHEAKTARBRTHEARKTFH,
T 2 8 X AS ) R 7 286 IR Y A
BERBK HA S T R, B2 8 4E R
[F] 56 3 ) RS s S W A ) i R AE X BRI
U R f e N NI (E T = Rl A
Jife e B st S AR AR T b MR W R O
3y DX Bl A 0 A ) B LT R IR T 62060
4 MRERE

T I AE Wy 2R AT R A A B A R
AW IXZR I 2 SRR AR e R A R T L
BEAR v AR - SRR ) A W A AE L N B
AR L BRI Y A W AR SR AR X B D SR
JUTAE2K W& G0AE W A ) B i D 2 7 72 AN W ek

BE IR 5 AR IR IE A PLFA 3. (4 £
ST AR W A ) R B4 G S B (L [ IR X A
[ A= 25 AR G0 AN R R 7 sS4 1R S Bl 9 A
Yy A S iz i 2 . KT R R EE YR
bR F AL S R PR L HE A7 AR 25T A AR 4 BRI
507 TR AR RE 2R T R Ok 7538 U1 T R LU
TR

D gt — AN Rty A A AR A KA A
B BE AN [R] - e AN [R] A ETR B S A [R] B A
it - S Bl A W A ) i B 2 O A LB AT O

2 X8 5 W) - SR B A ) A W v RS W E 1Y
7 FEAT RABETE A L B BR8]
P o i H A DR G e Wy R i L SR A B e A
X SR A A i T

3) SR A [A] RUBE TR - 38 Bl A 0y A Wy i 9 2 T
PR B ] 4 AL BRI 5

B AR TR A RREY AT E
LEEFAER LT AR

5% Uk

[1] Jenkinson D S. Determination of microbial biomass
carbon and nitrogen in soil[ AJ. Wilson J R. Ad-
vances in Nitrogen Cycling in Agricultural Ecosys-
tems[ CJ. Wallingford, England: CAB International,
1988.:368-386.

(2] ATfE. 2. AR UL & L RUAE Y & R
PRI L3 PR, 1994,22(6) :42-50.

[3] W& i, Pk, 46, R[] FioAs o ) 22 4 3 i AR
Wy Ak RO M AR AR RRAE (T, 4, 2002 (4)
197-200.

[4] Henrot K, Robertson G P. Vegetation removal in two
soils of the humid tropics: effect on microbial biomass
[J]. Soil Biology and Biochemistry,1994,26:111-116.

[5] Khan K S. Effects of cadmium,lead and zinc pollu-
tion on microbial biomass in red soil [D]. Hang-
zhou:Zhejiang Agricultural University,1998.

[6] Paul E A. Dynamic of organic matter in soils[J].
Plant and Soil,1984,76:275-285.

[7] Paul E A, Voroney R P. Nutrient and energy flow
through soil microbial biomass[ AJ. Ellwood D C,



06,/2010 2

W

2 (5 27 4% 06 ) 55

(8]

(9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

(18]

Hedger J N, Lutham M J,et al. Contemporary Mi-
crobial Ecology [ M]. London: Academic Press,
1980.215-237.
Nielsen N M, Winding A. Microorganisms as indict-
ors of soil health[ R]. National Environment Re-
search Institute, Denmark. Techinal Report No.
388,2002.:11-37.
Kennedy A C, Smith K L. Soil microbial diversity
and the sustainability of agricultural soils[ J]. Plant
and Soil,1995,170:75-86.
Somova L. A,Pechurkin N S, Functional, regulatory
and indictor features of microorganisms in man-
made ecosystems[ J]. Advanced in Space Research,
2001,27(9):1563-1570.
Anderson T H, Domsch K H. The metabolic quo-
tient for CO, (qCO,) as a specific activity parame-
ter to assess the effects of environmental condi-
tions,such as pH,on the microbial biomass of for-
est soils[J]. Soil Biology &. Biochemistry, 1993,
25:393-395.
Carter M R. Microbial biomass as an index for till-
age-induced changes in soil biological properties
[J]. Soil &. Tillage Research,1986(7) :29-40.
Pankhurst C E. Biological indicators of soil health
and sustainable productivity [ AJ. Greenland D J,
Szabolcs 1. Soil Resilience and Sustainable Land
Use [ M]. Wallingford, UK: CAB International,
1994 .331-351.
WA T H 2%, B K Bk 5 A A AT X
IR A Y R R B ]. R R,
2002,39(1) :89-96.
HRET B B AR S R [ g T R i 0 AR
Jem R L EBEY Y R RS
4R .2006,26(5):1486-1493.
BAS JE AR T  f SCHE L S R A BTG B IE T At
o A A R R R R T RS2 R LT DL A
EIRS BRI FR,2008,14(4) :700-705.
AR JER T i SCHE S5 1 RS FE 8 RK I AL X
o A Py RCRN S M s [ . AR ek 2
. 2008,23(2) :138-142.
Sparling G P. Soil microbial biomass, activity and nu-

trient cycling as indicators of soil health[ A7, Pank-

[19]

[20]

[21]

(22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

hurst C,Doube B M,Gupta V V S R. Biological Indi-
cators of Soil Health [ M ]. Wallingford, UK; New
York: CAB International , 1997.

FBC B0 o BRSSP R T L I A A ) A ) R R T
IR WY 2235, 1997, 17(2) :61-62.
AL R, B R R A A RAE A
R AR W R AR 0 BRI LT ). A R, 1999, 36
(3):413-422.

X 5 50 45 o AT el 3K L 4. AR A 21 3RS [R] A B K A2
TR AR A A KR R L)L
#4.2003,40(6) :937-944.,

S E L CmE. AR L 3 B A R R g R
PG PR A ik R (T AW A AR
2008,32(2) :465-476.

Holt J A. Grazing pressure and soil carbon, micro-
bial biomass and enzyme activities in semi-arid
northeastern Australia[ J]. Applied Soil Ecology.,
1997(5) :143-149.

Sparling G P. Ratio of microbial biomass carbon to
soil organic matter carbon as a sensitive indicator
of changes in soil organic matter [ J]. Australian
Journal of Soil Research,1992,30:195-207.

Smith J L,Paul E A. The significance of soil micro-
bial biomass estimations[ A]. Bollag ] M, Stotzky
G. Soil Biochemistry[ M]. V. 6. New York: Marcel
Dekker,INC,1991:359-396.

Al PR 3r. IR W A W i e LT SR 40 R R A B
A P L] +4,1997,29(2) :61-69.
ToA s vh R S EG A, . A E REAS
OV LT Fa AR R 2 2411996, 19(4) £ 45-51.
Doran ] W,Parkin T B. Deflining and assessing soil
quality[ A, Doran J] W, Coleman D C, Bezdicek D
F.et al. Defining Soil Quality for a Sustainable En-
vironment[ M |. Madison, WI: Soil Science Society
of American, American Society of Agronomy,
1994 .3-21.

Rice C W,Moorman T B, Beare M. Role of micro-
bial biomass carbon and nitrogen in soil quality
[A]. Doran ] W,Jones A J. Methods for Assessing
Soil Quality[ M ]. Madison, WI;Soil Science Society
of America,1996:203-215.

AR L O TR B A R R IR AR



56

PRATACULTURAL SCIENCE(Vol. 27. No. 06)

06/2010

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

WFoE ()0, MR Aol K22 %417, 2002, 23(1) : 29-31.
B, 5K 4 it vy 2K AR kR T R A bR AT o
of b A W A R ) AR AR LT DL B s AR R 2
IR CH SRR MR »2008,32(5) : 71-75.

VN NEE &7 A T AN S e B NI R & ¥l fa
by 5SAE IR E R TR X AL,
2008,26(3) :167-170.

R WI AT - BH L T TEAR L 5. RS [l A e 2 R xS
AR R B T R R i R [T, 4 MG R,
2008,39(1):189-191.

TwE e W AT L S AU TR R £ R
FA O 20kt A e A s e LT . ARl 36 8%
Bl 2224 ,2006,25(1) ;143-147.

s R N N NG ) S w o=
7 2+ B R A e R 2 L) . sk R
2.,2005,22(10) :13-17.

5 E L BGE K BT SR L0HE e B RO T+
A DL AR W A W i s AR AELT ). B A AR
%4 ,2006,17(3) :429-433.

FARAK . 4K BT A SF TR EE WA XK TR R Oy
O A A Y = R L) ] A
1 ,2006,26(7):2261-2267.

TR =R = S| g Y (P 3 Lo SR o o
kR A B 2 LT H R Ak B E
2006,12;3-6.

TWEE BRI AL K. R R R O e R A
Py RN TG e R Y e [T % BUR A R
2007,13(12) :28-30.

B W R, B H . KWE AR A HLIE X £
HERE S Bt e A g LT o A TSk
A 242007, 15(3) 1 48-51.

Treidi BE AR Lk 10, 45 K 100 At Ah e X 41 e
IKAE £ R A A A R T T R T 2 A R TR
[J]. +4£.2007,39(5) . 772-776.
PREAZE, B R  REARE L 5. B BIR RS + k)
AR R B R B KRR BE R LT ] T R X
AT - 2006,24(20) :48-51.

¥ 7 B 7 R . R TR it A Ak U+ 1
A= ) HE ) B R B O R A 2 [T, £ 48, 2006,
38(3):309-314.

R A 1 O N i =0 B O = S U T
fIRAE S 4 1 e AR o AR o bk i g ma LT . AR S

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

#42 .2006,26(3) :808-814.

KA MU R F ARRHAESRSE L
BEWE Y A R AR BT ST DL v A S AR
%4 .2006,14(1) . 81-83.

K dl s SR B SC, TR B, L R A T K E X AR L
B SR A e B - S MR s [ ],
A RO 4R . 2008,16 (1) :67-70.

Dar G H. Effects of heavy cadmium and sewage-
sludge on soil microbial biomass and enzyme activi-
ties[ J]. Bioresource Technology, 1996, 56 141-
145.

LRI R AT 36 R HE R W AR AR
H A S E Sy 38 bR LT, # VTR 2 BE 22 i, 2002, 19
(1):17-19.

KK BRI T RSB FL T 0 AR XOR [R) BB
WRAEMEY R SIE ) X RZHRIT] AS¥R,
1998,18(2):218-222.

Northup B K, Brown J R, Holt J A. Grazing im-
pacts on the spatial distribution of soil microbial
biomass around tussock grasses in a tropical grass-
land[J]. Applied Soil Ecology,1999.13:259-270.
Bardgett R D,Leemans D K, Cook R,et al. Season-
ality in the soil biota of grazed and ungrazed hill
grasslands[]]. Soil Biology & Biochemistry, 1997,
29.:1285-1294.

B L Wi S8 S Rl RO o B R A A 5 8 C
N.P & &0 [J]. S 254 .1998,6(2) :90-98.
Holland J N,Cheng W X, Crossley Jr D A. Herbi-
vore-induced changes in plant carbon allocation;as-
sessment of below-ground C fluxes using carbon-14
[J7. Oecologia,1996,107 : 87-94.

Mawdsley J L, Bardgett R D. Continuous defolia-
tion of perennial ryegrass (Lolium perenne) and
white clover (Trifolium repens) and associated
changes in the microbial population of an upland
grassland soil[ J ]. Biololgy and Fertility of Soils,
1997,24.52-58.

BT 5 A R . 2 R R B 5 R A TR R
T I A R R R ] R A SR
GRS LM, (55 5 4. Jb a0 Bl h R4, 1995
70-78.

AR . AN [A] T A6 X v T /N R B B TR SO



06,/2010 2

!

2 (5 27 4% 06 ) 57

[60]

[61]

[62]

ik M A 52 ma [T ], B 2 4. 1999, 7(3) .
223-227.

5K 260 W L K A S S TFDBCHCR BE RN L
Bl AR W kB L) O R,
2003,11(4) :343-345.

R AR e 4 FEI A L T T S5 TR R R ) ) B L
FERUEM B FIBUEY A BT ] NN
IR 2 22 4R CH SR B 22 DUSCRD » 2008, 37 (2)
237-240.

S L R B R ST L SR O R R X R S A A
YA R AL BE S LT ] BB R AR A R,
2006,26(11):1921-1926.

HEIR S E T, Kleber M, 25, 78 [¥ 74 5 7 2k 22
WEXLEMAEY Y E RO R SR,
1997,17(5) :493-496.

Brookes P C,Landman A,Pruden G,et al. Chloro-
form fumigation and the release of soil nitrogen: A
rapid direct extraction method to measure microbial
biomass nitrogen in soil[J]. Soil Biology & Bio-
chemistry,1985,17:837- 842.

Joergenson R G, Anderson T H, Wolters V. Car-
bon and nitrogen relationships in the microbial bio-

mass of soils in beech (Fagus sylvatica 1..) for-

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

ests[ ] ]. Biology and Fertility of Soils, 1995, 19:
141-147.

2 1L Bk . S8 e DR D R A ) R R
FRAELT]. 2547 ,2002,39(1) :97-104.

1 B BR T5 8 b i 22 A5 AR AT T L 2 R
T IS [) 6 b 78 - 8 R il A AR AE L) ). R 2R 4R
2010,19(1) :67-74,

A, WA, AL o R RUE IR R
HF0J]. 3 5555,2000,9(2) :158-162.

DK« 3 485 81, T2 10 L AN TR) 4G R K S o AR B A A
YRR A s B RS R ] . R R S AR
224} ,2000,6(4) ;476-480.
WHZE AR X, 2. A HLEHLAE R} A it
o Y A A A A A A A B I UK AE 1Y S
Ml [J]. F 4R, 1994,31(3) 287-294,

Brookes P C,Mcgrath S P. Effects of metal toxicity
on the size of the soil microbial biomass[ J]. Journal
of Soil Science,1984,35:341-346.

B L AR A AW RS R fr o AR b R ERUAE Y
BT )] K AR FF2 4, 2000, 14(3) 1 96-99.
XUSE I o i R 3E 2 o7 45 A RS R R AR
) A R R B B RSk it S Y R R AL L A
AL B AL 5T . 2003, 24 (4) : 278-283.

Research progress of soil microbial biomass in China
ZHANG Cheng-xia"?, NAN Zhi-biao*
(1. Faculty of Landscape Architecture, Southwest Forestry Uaiversity,
Yunnan Kunming 650224, China;
2. College of Pastoral Agriculture Science and Technology,
Lanzhou University, Gansu Lanzhou 730020, China)

Abstract: Research progresses of soil microbial biomass during recent years were reviewed in this pa-

per, including microbial biomass C, microbial N, microbial P. The necessity of soil microbial biomass

C, microbial N and microbial P in the nutrient cycling was emphasized and the effects of planting, ro-

tation, grazing, and fertilizer application on soil microbial biomass were discussed. Finally, this study

proposed the key points of soil microbial biomass research in the future.

Key words: soil microbial biomass; carbon; nitrogen; phosphorus



