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Effects of returning maize straw into field on dynamic change of soil microbial biomass C, N and P under dif-
ferent promoted decay condition. ZHANG Dianxue!*?, HAN Zhiging!, LI Dongpo®?, LIU Wei!, GAO Shuguo!,
HOQU Dongjun!, CHANG Liansheng! (! Department of Agronomy, Hebei Normal University of Science and
Technology, Changli 066600, China ;®Institute of Applied Ecology, Chinese Acadenty of Science, Shenyang
110016, China ;3 Soil and Environmental College, Shenyang Agricultural University, Shenyang 110161, Chi-
na).-Chin.J.Appl.Ecol.,2005,16(10):1903~1908.

A 2-year field experiment of wheat-maize rotation was conducted on a cinnamon soil of east Hebei Province to
study the effects of returning maize straw into field on the dynamics of soil microbial biomass C, N and P, and
their relationships with soil nutrients and enzyme activities. The results showed that under the condition of re-
turning maize straw combined with applying chemical fertilizer to adjust straw C/N, the application of effective
microorganisms could increase soil microbial biomass C, N and P in each crop growth period, advance their peak
time, and better regulate soil nutrient supply, compared with no application of effective microorganisms. Soil mi-
crobial biomass had a significantly positive correlation with soil enzyme activities, but its correlation with soil hy-
drolysable N and available P was strongly affected by crop growth and fertilization system.

Key words Cinnamon soil, Returning straw into field, Promoted decay condition, Microbial biomass, Dynamic

change.
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REF 1999 £ 9 H = 2001 4£ 9 A MR IH
BeRG AT BEEED A/ E-EXRAE, NEKFHATL S
5, EXGBFHAENR S 5, M ETEEY . 41 500 iR
gL, LA RN FHR 15.47 g kg™ 1T 1,
WMAEYR C663.7 mg-kg T4, MEWR NT71.2 mgrkg ™!
T4, MEPEP32.1 mgrkg ! F, BHBE 86.7 mg-kg !
T4, F8B15.3 mg- kg ' T4, EEH 68.5 mg-kg ' T
1, pHe. 7 K EXR A TR BR 8 W LB B0 6
KRG, EHFVEBR 436.0 g- kg ' TE, H 9.1 g- kg ! THE, B
(P,05)3.1 g- kg ' FE, #(K,0)16.6 g- kg ' TE, C/N
47.9,C/P 322.1.

2.2 RKBigit

BHERRER 6 T8, 3 KEBEH. KAWL, MEE
Hamx5.5m, HLEHR:(LDNPK(CK), (2)N,PK + EKH
OB C/N A 15: 1) (N;PK + C), (3)N,PK + EXK# (I8 C/N
H25:1)(N,PK + C), (4)N;PK + Ek ¥ (I8 C/N H 35:1)
(N;PK+C), (5)N,PK + EXFE (I C/N & 25:1) + {2 7
(N;PK+ C+PD), (6)N;PK + EkFE(H C/N A 35:1) + {8
J&# (N;PK + C+ PD).

MR IB AR (CK) : N 225 kg*hm "%, P,Os 105 kg-
hm 2, K,0 90 kg hm 2. R AL R ENBER %,
BEARR & UREERAETES A RARE, #8
AFEAE SmEEFAE P.K EHEM CK R, RIEAE
7£ 225 kg-hm 2EERE B, MK AEIE(RE) S HIHAY C/N K
15:1,25:1 1 35: 1. B8R4 N N, N; R &2 A
AEAE. BEFMIFREEARFGEDHF, TERSE
Streptomyces microflavus \Aspergillus niger £ ¥ F& M
BB RIS B AR 4 500 ke b " H(RATFE). E
K R R LB, A A N 240 kg-hm ™2, P,Os 120 kg-
hm™2,K,0 105 kg hm ™2, £ 4b ¥ i A 1 4 (5] .

BHXHAVEERA, KE3~4 e, NEEFHETH Y
M THEBAYEFCONFAERRERAARTRS
FZLE#8, REBLEZEGE#EERARN 1/3 k&
e YR TR R, &, EMEE R RN 2/3 B
FEEE,ANTAMMEEGEE. EXaTe HER 1/2
FUBYEZEIEHA, 1/2 A E B BEEXw U o BE K. 1F
WK AR REE, EYE RS/ R BT,

2.3 S

FIEETEEFTMRERKFTRESLHEEZR(O
~20 em) L HEER, REZEART.2L 1 mm fFEH, 45
MESH L EEEYR CNP.BEERBBRRA.FAB
. &Rt A AT (1999 &£ 9 A 28 H, HATR
). RHT(1999 4 11 A 13 H.2000 4F 11 H 18 H) . & H

2.1

(2000 £ 3 A 17 H.2001 4£ 3 A 20 H). 3K ¥ #1(2000 4 4
HA16 H.2001 4 4 B 17 H) . FE R (2000 4 5 A 19 H .,
2001 £ 5 A 20 B)/NERIRAI(2000 4 6 A 20 B 2001 £
6 H 19 B).EKWIEEA(2000 4 9 A 26 H 2001 £ 9 A 28
H).

T EYR CNP RARAG BREEBREIELY),
BB KBEREHERAFEKEN 45%, 7 25 CTHE
F7d HEFEHE CNHO0.5 mol- L7 K,80, 28 (1:
K-1:4), BEEP CRTAERRE-HMNEZ, T
BRGNS AL HEIRE, T RMEDR CNERY
EAMKREELPE 0.5 mol- L™ K, 80, B WP C NI R
ZEFVZEABE], Be=2.64Ec, By = En/0.54, Heb Ec 1
En VEZIHERABEXIH#ERBECNERZE. 1K
EYRPRAZMHESR, 0.5 mol- L™ NaHCO, £ (£ : 7K
-1:4), BB P PR E BB LG, Bp=Ep/0.4,
AP Ep VEZEITHERRTH P SREX L HEREP
HPpZE.

BErile JELEBRATERAET (20 T,
20 min)P BB R A R BB AMH T B (37 T, 24
h) B2 BRE SR A AR R R 32 (37 T, 24 W) e M BERE R
AN _HHEEG7C, 2P T HEEYESY
SRR RRAE R EEN),

3 ERE55

3.1 MEMSEFRIEMEYERER A BEE
) 5

MFE 1A UE S, iR 2 48 & 408 a4
W& C.N.P MR EHKREBME, UE—FHEE
e (FED . /M E &£ F B BRI, RE
B EEE, B ESOEMAEYE CNP S
B EEST NPK 438, WA KB FEHEN K
AR THEYOSE EXHLAE S, NJPK + C,
N,PK + C #1 NyPK + C 3 b S & 0 A + s i 4 40
BC.N.PEERHAEEEER, N,PK+C+PD M
N,PK + C+ PD 2 M 4b 8 & BF #A 3B M & C.N.
PEBERINYEAEEEKF; B/ADFWKLMN,
N,PK+C+ PD fl N;PK+ C+PD b EME C
EEMSEBEHBEANEEZS T N\PK + C,
N,PK + C #1 N;PK + C 4b 38, /N W3R HA I 2= B s
MEASTRFMES L EMEYR NP SR, U
AP EERMAATGESME T, NPK +
C+PD #1 N;PK + C+ PD A ¥ B #F & F N, PK +
C.N,PK + C fl N;PK + C &3, /NEFFIE MM E
KWHEMRERAE B FEEN BT, WHEEX
MHEELH, kB ERNPKLEEAT, A



10 #8

K% R R &R THFFC B DR R BR AR S TN Em

1905

#1 ELELHNEHER A RELHS

Table 1 Dynamics of soil microbial biomass C, N and P under different treatments(mg-kg ™" dry soil)

1354 1999~2000 4 2000~2001 4E
Treatments E3:0f " By FE  hEWER FokiE £ B By Fie  NEBER ERiE
Before Starting  Jointing  Blooming =~ Wheat Maize Before Starting  Jointing  Blooming =~ Wheat Maize
winter harvest harvest winter harvest harvest
M BB Microbial biomass C
NPK 685.7°  760.0°  836.2°  897.1°  760.5®  667.8° 691.4°  753.2°  844.7°  883.9°  751.3®>  674.2¢
N,PK+C 902.9® 1015.1° 1138.7° 1293.2% 1252.6*  865.2°> 1037.1° 1124.3® 1236.5° 1367.8®° 1325.7°  927.3b
N,PK+C 918.6° 1007.7° 1169.4> 1321.5® 1263.9° 892.0® 1008.3> 1136.2® 1227.8% 1354.1® 1321.9°  928.6"
NsPK+C 898.6° 1012.9® 1139.5> 1307.1® 1250.9° 867.1® 1015.3> 1115.5° 1243.9® 1348.6® 1324.3*  943.4
NPK+C+PD 1085.7° 1341.9° 1508.1° 1557.9° 1406.8° 1059.6° 1192.5° 1458.7* 1593.4° 1632.7° 1487.6° 1124.3°
NsPK+C+PD  1071.3* 1340.3" 1472.0° 1551.5* 1395.2* 1038.2*  1204.6° 1431.3* 1567.1° 1614.3* 1463.5° 1108.1
P EA Microbial biomass N
NPK 76.9° 80.8° 82.9° 87.6 72.4% 70.34 75.4> 81.1° 84.2¢ 89.5° 74.7° 71.6°
N/PK+C 107.3®  116.0°  121.9*  130.5*  121.2°  95.3% 123.0°  129.4°  132.0° 137.1*  127.3*  101.5°
NPK+C 106.0°  117.3>  124.2® 1356  119.5*  94.8% 118.5*  131.5°  130.5®  139.2*  126.6° 99.1°
N;PK+C 105.1*  116.9®  120.0®  132.9*  119.2° 90.4¢ 119.9*°  130.6>  132.2>  139.2*  127.1° 99.4°
N;PK+C+PD 121.8° 142.4*  152.1*  144.8  128.8*  111.5" 134.4*  156.7*  162.9°  155.3*  138.1*  119.2*
N;PK+C+PD 122.4° 136.3* 149.6* 142.1° 126.9*  108.4% 135.2% 154.6° 160.1° 154.8° 136.6* 117.8*
WP BB Microbial biomass P
NPK 42.7° 40.3° 38.5¢ 36.19 32.8° 31.4° 2.7¢ 39.8¢ 39.2¢ 35.8° 32.50 31.9%
NiPK+C 66.4° 71.5° 75.4>  69.2%  6L.7° 58.8% 75.7° 79.7° 81.3% 73.1% 65.6 63.5*
N,PK+C 67.5° 72.5° 75.9% 68.5% 62.0° 60.1° 74.1° 81.2° 83.5" 73.2% 65.1* 64.0°
N3PK+C 65.8° 72.9% 74.1° 67.4° 60.5 59.1° 74.7° 79.1° 81.3" 71.3b 64.9* 62.6°
N,PK +C+PD 82.3¢ 98.7° 9.1° 78.7% 68.6* 65.8* 91.7 108.9°  104.1° 83.7° 74.0* 71.2¢
N;PK+C+PD 81.8° 99.3* 93.2° 79.3° 68.1° 66.2° 92.0° 106.8° 101.1° 81.9" 72.1° 70.1°

L.S.R 5% £ 8 B F 1 Different letter means significant at 5% level.
FEFFARME C/N X LM AEY R C.N.P HEMIZH
ER, MERETHEF C/N 20 EiE A REFUES
T AEYR C.N.P SR, BARERA TR
TG EE, RHFLIEARY TG RNER.
3.2 MiEHAYRKR A BEHSTHYER
ME1AIUEY, EEATIAN, £ 58
MAEYMR CHIIETHBER RE—8, BHFHE
FOMEZARELE L EHAEYR CHERIANE
BR-FIEPEZEST L, TP EHEIES S, B
/INEWORAAE BT T B XA W7 F & 4h B - 3
VIR C A Dot BB P e A BT AN ] .
NPK 4038 5 #& F-L A B 8/, WU R EY
BRERELHAIMEDRENGZFHA CERRE
B HE—HEFES, 2 ESEFHRMAY R
CERBERKBELA. EBHAMAEYR C #M
BEARASHBAKB LA FORAZEDIETEREL
FEEEMM R KEER SR HEY CFF
HRRUAMAES AR XM TS N EE T
B, LIEAKRRAEE T HAEDEN RIEYWE
KABRFRAS WG L, 4 BT & sE TR
HGIESIER, BUEYR C I LA N EFE
H-BORARUE Y B C TR, WFE A ER R 1E
;KT W XU EEH b, NEE
BHRNIEMEYE CHRAREITTHBER
WA BB 43 K 2 #K B N,PK + C.N,PK + C
N;PK+C b # & ¥ —%, N,PK + C+ PD fil N;PK

+C+PD A FEBEBAMHE. HP, £ HLEMEY
B CHEMAE— RS IE A H B ER FHA-&
B, NABTHZEM AR CHENERSE, X
—BASELELENAEYR CHEMEERRER
Koy, RAEHHEERTHYERBNER, BT 080
NG FEVNYRE LB MEY KB R LFH
U720 B C RIS N R 40 B 2 (] R,
KA A YR C A ME R N N,PK+ C+PD
M N3PK + C+PD 20 ¥ KXF N, PK+ C.N,PK + C fl
N;PK + C £h3 . 55 BRIt S i 1A 25 4b 38 3 B A B+ ]
A, N,PK + C+ PD fil N;PK + C+ PD 43 H B F
LZA-R2 58, 25 2 MR NRE RN, BS
AT —E, HE SR VAR NS THE
#/ N,PK + C.N,PK + C fil N;PK + C 4b ¥ #3% fn
BN, PK + C.N,PK + C fl N;PK + C 4h ¥ & 77-#&
SHAME G- R TEMEY R C Ny E,
TRV IR L KR F S0, A AY
B CHMERIT N,PK+C+ PD fll N;PK+ C+
PD AbEE R A &, H X FIEM-WOR A A &
CHTRIBERNFEERBTRE, HWHENE
FIEAA-BOR A A M A BRI, X R /NER
BRI HSAEERAEYR CIRERKSE
BEKFHEEZ — SEWE C 3T ERR
TRIBEMAEYHBE SREEEERESITTANK
B, AP L R R MR E MR TR R A
RIBAGT LEMEYR CHNDTEN, BA
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NE-EXRERPAN, SLEREDE NG
NETHBENFETER. AE 1 TUFH, NPK.
N;PK + C.N,PK + C fl N;PK + C 4b B A5 {k s #h—
HH5ESEMEDE CHEETASIEME; ™
N,PK+C+PD fl N;PK + C+ PD b B AME N
NEBUEESHEAERE, RANEHMH-KY
B—H A, A FROYPEIRKEETFHTRE, &
HEYER NI EGENEFHE NPK+ C,
N,PK + C fl N;PK + C &b B/ 7 —/ 84 885 41,
EHMEYR N EFERS, S nES S
FalHE FE AR &, B8 87X et A H a4
MIESHE NG, 2B EY R N AR ESHEET
e, EREMAEYESBEFTIBETNEEN SR
FROTER R, AR R MR BV R ab
Z a5 A B B 30 25 78 10 3R I e A (8 Tl M 1k
Yy 3 B E K RE E AN i v B R 1) v R T 1)
YRR AR BAR MY T (FEEM 2 KER)H
e Tor AT BT A, A B N §Y3
MEREMED M BAENRE, T KB IEEED
BE;MRTHE, (FHFFEFHRE R, X 2
MM AR N I 6 B B Sk 4 1 4 R i R
A, XET A ERY E5ERAEXARE
B8

NE-EREFERAR, FEEHEY R P 3
ST EBRERHE AR I1WUER, NEEFTH
M, NPK &R G EF-Z07 LH, FLARTEE £
AEHIRSE, ZE-HEE TR, X5hFBEE
HAE A X5 fEFFIE 4 E A+, N PK + C, \,PK
+CHI N;PK+C AL BRH N EHMH- RV —H L
F, FRTHEIN2EETNES ST RK;
N,PK+C+PD Ml N;PK+C+PD #hHERUEH N B
RSN, FTRSPXIRSSE TR &
KE RS AR TR E N, SHEYEN
— B EHMEDRP EHERP, X 2 MOE &R
HimnEN e TarE RN NE. 52 ER
[, FEFF R B 50% ~ 70 % K 7K i HEBE (100, 38
SBMEERHIHE2BRBHER, BHEFE
BCHENBRE—RBA DB ED B -
B 2R+ B MEYEPWIHISTARE

BH, it P (2 F8 7R 458 4 A 4 3 B R A9 o B FR B B F /D
FRES LT E M, 25T N BRI RR B,
BFRBHLE, BEF/DERTHAZIE. A
NEXNBHERERBFEARE, SRR EEEFH
FHREERHEN LS ER. REWN+4E
E EHEEAERDIMEA T, EFERRKEE
XTI RIFAEAR A, (L2 B BE 1 0 2 AR B e A R R FT
K EERE B, M E A KR T KEBRE, ™
HTPNESRESEANTEERSBEE, EEYX 6B
AFREAMEIFFERAOFELT, HED TR
I B B B4 BB, RS T e A R EE R
TR BN e AR, MR SRR R R,
WA EBEMLAXEERAEEE L.

H/NEWARIAZE BRI, S B EDR
C.N.P ZEYHFF T %, NPK 4 B 2 iR 57K F,
FEHLENE K EHERS. 5/ FWKIAE
W, R HAEMN TRIBERK, BREEHNH
L BAE X, REEXEHFE—EBRLG, 5t
Yty e BT 5 g, B0 K $R7K Btk i 8
NEWIRIAZE, XR T EMENR C.N.P FTHRMYE
SRR
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S REIFERZ BIHIER

NEERBORIA T E AR C.N.P 5 L1
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EIRYERESRE EFMEERXREKE), _HA
HRAFeyE 5.
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EX LA LR B, i T Z R A e
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Table 2 Relationship among microbial biomass and enzyme activities and soil nutrient and crop yield

i i8] WH BB AR AEAEE  BLE 3. ] 407 INEFER EXRPE

Time Item Alk-hydro.N  Avail.P Catalase Invertase Urease Phosphatase Wheat yield  Comn yield

MEBHEYE BEWMEE Microbial biomass C 0.874" 0.942% "  0.997*"  0.994""  0.996""* 0.894" 0.937°"  0.919""

Wheat harvest B4 & & Microbial biomass N~ 0.814~ 0.908" 0.998""  0.999"*  0.998" " 0.840" 0.902" 0.874"
PEMERE Microbial biomass P 0.853" 0.935""  0.999* "  0.998**  0.999*" 0.876" 0.924"  0.905"

ERBRY BEWEB Microbial biomass C 0.964" "  0.951""  0.938*"  0.892"° 0.891" 0.947""  0.981" "  0.990"*

Maize harvest S EHER Microbial biomass N~ 0.938" " 0.948"*  0.948"°  0.912" 0.909" 0.963* "  0.989""  0.994" "
FEY B B Microbial biomass P 0.928""  0.861" 0.998* "  0.997"°  0.996"" 0.954""  0.916" 0.898"

n=6,r9.01=0.811, 19,95 = 0.917.1999~2000 5 $#E The data is from 1999 to 2000.

S5+BERF S ZEM KRR AX —RINE I=X nese)

FEHE—#or, BT B H K & AR AMER A ) 540
KM, FEX R B LA R AR & CONLP 3K
FAE T BA FPRZS 57 40 (A1) 5 AL 58 BE T R A UM 5%
SHBETRENEE BMEREENZENEER
KA, M TR ANERER B WK E R, 7
B R BRI AR Z .

4 & it

4.1 AFERERB&RGT, EARBTEELEEEZERH
YA ERSEDSEEFAN L EMAEMRE C.N,
PER.ERALERE NPK LA ERE b, B35 #EFF
AFE C/N XM BB EVR C N PHESREENTE
MEREER;ERTRT CO/NER LA RS
M, NERFEASRBP AR CHE_KAS
B DL B A ) B NP X B B & i A B B 32 AT, I
FLERMAEYE CN.PESDSET LIS
m AR AL EE f ka5, i (R 8 R FF B R RS
fr BRI S AR AN R A R e W AR, T A B T AE
WHEKEKBEM=RER.

4.2 /MNFE EXRWHFKHPLEHEDRE CN.P 5H
P REEYE BEA AR ERREDFRYE
BERREEFEMAERXR ENENHEETM, -
BEEYR C NP 5184 HEEEETIYER
FEEMBEEMIRKR, —HEAREWRELE; W
HFREMBTFCHREDERKERNES A,
T EYRE CN.P S EBBE ARENH XA
TEX BB 5 4%, X F 2 5 A M HEE 5w
7 B A 4, TR B B A DL S A i B ok SR AE
TIEREPRE T 47 (180 F AL R B M R B A F 0
BERENEE.
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