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WE A THRELRMESRELE BT TARMAYRSHEHRES L EMEDEYRKROEW, ZIWREHEERLIE
EMEEAMERX THRENEFZETRETHERRE, BRARRER 7T MEEKREN OLF + LECMERIT + EX
AT M + 600kgN/(hm' *a)) , @27 + HLIE + EHIE(DERIF + EXRBITIEMH + BIE),QFF + WECINFERFTEH +
600kgN/ (hm® *8) ), @ EIE + tLIE + BHLE DEFRE TR M + 600kgN/(hm’  a) + HHLIE) , © 4L AE (600kgN/ (hm® *a) ) , ® 3 38 BUAF +
A BB (I f&% /SR #5#F38 FH + 600kgN/ (hm' -a)) ,DRHEAB (R HR), 1998 42 4 A E 1998 4F 11 A MABRBNE T T RABEDWEY
Bk, RBRERER . AEMKENEESHEEAPHEY YRR H BRI, FHEAEAT MM E YA RR,
HFYYEABALEFAEMHE, RRABHFERAFR (28 UEEEHNED)MEDEYRBEROZ I BABER. &F
PUESf R T EMEY LY BRRAOEAERHEN, MIEYEYBRBRN ST EHERE, 28 + LIE + HHELH > ER
+ALME + AULEALH > 238 + {LAEAL 3 > AUFHE L + (LIBALEE > i + LB > LB > W, Bk, KEIMEEE
SRETRFREREEEECERERYY .
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Impact of soil fertility maintaining practice on soil microbial biomass carbon in low

production agro-ecosystem in northern China

HU Cheng, CAO Zhi-Ping" , YE Zhong-Nian, WU Wen-Liang  ( Departmens of Ecology , College of Resources and Environmental Science ,
China Agricultural University , Beijing 100094, China) . Acta Ecologica Sinica ,2006,26(3) :808 ~ 814.

Abstract: The experiment was carried out on cultivation patterns of winter wheat and suminer corn in Huantai County, Shandong
Province, China. The purpose of the study was to understand how soil fertility maintaining practices, such as chemical fertilizer
application, the use of organic manure and the return of crop straw to the field affected soil microbial biomass carbon ( MBC)
dynamics in a low production agro-ecosystem of northern China. Seven treatments of fertility maintaining practices in the field were
carried out (where the symbol “ + ” means combination application) : @O wheat straw + corn straw + chemical fertilizer, & wheat
straw + corn straw + chemical fertilizer + organic manure, (Dwheat straw + chemical fertilizer, @ wheat straw + chemical fertilizer
+ organic manure, (5chemical fertilizer, ® double wheat straw + chemical fertilizer, (D control randomly designed and applied in
the experimental plots. The content of soil MBC was measured in laboratory for different crop growth stages. The experimental
results showed that: manure application enhanced the content of MBC throughout the experimental stage; a single chemical

fertilizer application could elevate the content of MBC, but chemical fertilizer cooperating organic material could more increase the
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content of MBC; and that different compositions of straw ( wheat straw + corn straw, double wheat straw and wheat straw) returned
to the field producéd distinct variations in different seasons. Organic manure showed an obvious increase in the content of MBC.
The content of MBC had the following ascending trend with regard to annual average the content of MBC: Wheat Straw + Corn
Straw + Chemical Fertilizer + Organic Fertilizer > Wheat Straw + Chemical Fertilizer + Organic Manure > Wheat Straw + Corn Straw
+ Chemical Fertilizer > Double Wheat Straw + Chemical Fertilizer > Wheat Straw + Chemical Fertilizer > Chemical Fertilizer >
Control . Therefore, manure applications heighten soil microbial activity and improve soil fertility. The best soil fertility maintaining
practice was a combination of chemical fertilizer incorporating organic material in low fertility agro-ecosystem.

Key words: agriculture soil; soil fertility management practice; microbial biomass carbon
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Table 1 Physicochemical properties of experiment field soil

HHILR (%) 28 (%) W, f% . (mg/kg) 28 (%) B (mg/kg) H 3 (mg/kg) pH &
Organic matter Total N Alkali-hydrolyzable N Total P Available P Available K pH
1.43 0.09 55.39 0.08 11.30 125.50 8.35
%2 RBaE
Table 2 Treatments of experiment in the fleld
4t 38 Treatment B Code FHKFEET Corn straw  EISFF Wheat straw  {E AP Chemical fentilizer  JBEAE Organic fertilizer
1 £+ 4 WS+ CS+ CF + + - _
2 £&E+kME+HVE  WS+CS+CF+OF + + +
3 FEiE+ 4B WS+ CF - + + -
4 Fi&+{klB+HHHE WS+ CF+OF - + + +
5 4RE ’ CF ‘ - - + -
6 FEIEIAE + kiR 2WS + CF - + 4 + -
7 AHEGHR) CK - - - -
+ & with; = X without; WS wheat straw, CS com straw, CF  chemical fertilizer, OF organic fertilizer

BEMERMAR Y 7.50hm’, EREMEHEER R 15vhn’, 1997 4E 6 H /M E WIS F IR /DB ITITH
EEEERED L H ;T ORR MY svhn®, ) 1997 4 9 AT EXRFHEH HERBHBEISHEA
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2 AL AE A B 9 B M HE BB K P 600kgN/(hm® + a), 166.5kgP/(hm® - a), 148.5kgK/(hm’ + a) ; 1 JE & # 5 R &
(N22% ) , 338 i3 BE R4S (P,0,12% ) , BB 4% (N 22%,P,0, 46%),KCI(K,0 63% ). {LEEHE 4 BEfE /3% =
WHENRFN B, 7 10 A ¥ 0/ F 0 i E AE 150kgN/hm’ , 99kgP/hm® ', 81kgK/hm® FI7E 4 A ¥ M1k % iE
150kgN/hm’ ,P K EIJVERIEHEA s 76 5 A P4l E M B #E Z AR 100kgN/hm® ,67. 5kgP/hm’ .67 . 5kgK/hm® FIZE 7
ARG IER 7 A2 ML S 100kgN/hm® P K BEXVEEEMEA . A VLAER BRI , 1 FI 8 % 30m’ /hn ,
BE 2B RN 0.24% ,NH,-N ¥ 860mg/kg, NO,-N & 10mg/kg, pH 27 7.3;10 A ¥ E X k5 #F 45 H B 56 FI A HLAE #0
HOWEH—-EBAHE, £DEZFMH . BE B, FHETERN 120 FEEE/ '’ ; EEXGFH B E 10,74
5 B 780 000%%/hm’ .

RI B[R] R 1998 4 4 A % 1998 4F 11 B AR 7 K, H 3em x 20em + 45 701K 06 4L B/ X BEHL
R0~ 20cm BE +3 15 45, B A MBS PHE, BLREREDREEN ., HEBEYEYERRA
FA B’ - 0.5mol/L K, 80, BB E , BHRRBKA Vance &V ANS B, BEB P IR FARSEBRE
A RBENE  FRREy 2.640 HE A EAAERRATH RS FENE,

BRI B3 R A EXCEL 71 SPSS K447 48 i+ 2 # o
2 ER59W
2.1 fREX MY E BRI R

BEREY LA BB MEE 1 iR, BAHESULE) A 7( BB AR, T HEAEY
AERBRERT 11 ABZH A S(EE) R BNER— &%, MHE4I ANS HRERFFBEKT
(*,p<0.05,t-test) o 4.5 A TRSENE, MAEDIE R, HIbLIE 4 A RKRMEE 4.5 AB
MEBENS -, MEE 4 A BZLERRE. NSELHEERS, LB S(LE) WL EREYBRE
Huxt R 23.29% , 2 R WIABIRE K (% ,p <0.05, t-test) . FALIERBRAEYMETEDHER,
RETHEVRNERN. B, ZRENNRLESRES, LIEGEEEFRS L RAMEYERE, NHRE+
WA IE ST o
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Fig.1 Impact of applied chemical fertilizer on microbial hiomass carbon

2.2 FEFFIE X SR A Y R B

SETE (238 + AR FAL B SCILAE) LR (B 2) 6 T 9 AR ¥ 5, 258 + IBAL AR T A Bk
REAE BB A BRE — 2 WEHA S A 4.6 AR 8 A #3555 8 %K F (Duncan’s ZE i, RRMF
BRAEFBE,p<0.05), EERX I M KBRERH TR, MELE 6 B HAERFFQTFHED,H
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BeAES A6 ARAI8 AOTALEE | LLAREE S OMAEY BBEZMNE. NLETHERE, LAH 1(LF + 1k
BE) HeALEE S(PLAB) B — 25, 19.64% , E R A B B E KT (Duncan’s BB, AW S RERERES,
p <0.05).

FIERALHE 3(F 3T + LHE) AL SOILIE) 3 R BL (1 2) B8 T 4 A F1 8 AR 25, B3 + {LIEAL
EAEREH G AL B AEMBRKE 1, HEE6 A HESHHEE KT (Duncan’s EE I, FAH
FRERERBE,p<0.05), LERE 6 AR/ NERBITUFHEE, B 6 A RLHE 3 b s WL E
BBENE. NSETHERE, LBEICER + LI WA SHLIR)E 9.77%., BHit, ERELE R EE
3T, SR H RS AT RC A AL AE M AR AR L S A R TSR R 4R 75 L OB B, T E R R ATk
P AL R A R, R4 T AR K i R AT BE U
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Fig.2 Impact of straw return to the field on soil microbial biomass carbon

WAL 1( 238 + (B AL 3(FEL + LB B A (E 3), 28 + LB BAE4H S H 8 HMI10A
PhER + WIBL A MAEYRRE —&, MEE S AZERBB B EKY (Duncan’s FE L, AR FREFER
ERBE p<0.05),BEECH 9IAMI AER + LIEABEE2E + LEABER 8, NSFETHER
ELOAEE (EE + LB AL TE 3(ELE + LB H 8.98%, ARIEFH ARIMNHTFHAEMARLE G XS LMK
EYIBENEWRR ERETOHE | BETREZ SMIEMES , MAE 3 BNERBTER, fi& 5 s
VPERHERETER.

ERFCIHEMARMNAGT EIATE 1(£F + i) ML c(BUEEIL + 1LIE) b A H(E 3), kb3
(&7 +4IB)TE4.8.9 A 11 AR HAE 6CGUEEL + (IB) MMAEYERER —& .8 ARARESE
K- (Duncan’s ZFEHE , ARINTFREREREE . p<0.05), XEERLCABTFHRNEBITEEZ S Hh E
BEE R ARREKFAAEGHEES.6 ABM 10 B HLE 6(MUEEA + 1LIE) LA HE 1 (23F + LB ) MK
AYBREER—L,5 ARAEE EKFE(Duncan’s BEHE, ARNFEBEATEREE,p<0.05), A&
EFHERFLE 1(LE + LB A 6(UEEIL + LIE)H 8.37% ., ATAHE | BREHEE S MIEMY
A MALE 6 BAERTER, NARMBHERT XXM AEMT, X HEREYUBHERNELTEE.

TERFREMRNEAFAT, . BFLARRNRES L BMAVBBRAE W, B 3(ERE + LIE) M
AHE 6(MEED + B LB R (HE 3), kb3 3(E L + LAE)ZE 4.8.9 A AN 11 AR HAAE 6(REEXIE +
WIB)MMAEDBRMEERT — 2,9 ABAHEEKFE (Duncan’s FEUH, ARNWFERIERLE,
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p<0.05),6 AGLPRAES. BRI CREERL « LIS AHF 10 A G AL 3(RE + LA ) B
A BREER—%,5 AP AT BE KT (Duncan’s FE B, AANFRRTEREE, p <0.05). A
SETHMERE LR/, L 6(FUEEE + LI (L AL 3(ER + IR H 0.42% . LIRERERH, Eib
S TR A AL IR HE A e M R R SRR/, BN E AT B RN LM E YRR
AR AN o
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Fig.3 Tmpact of different straw return to the field on soil microbial biomass carbon

2.3 A HLIER £ HER A 1 oy B R

VEADTE 1(23F + fLR) FUADTE 2( &6 + LA + AT HLAE) HBR T IR 1 (B 4), R T 8 AMZ b KAH B
AR ALIE 2( 255 + (LI + A HUIR) A W BB FALTE 1(46 + LiB) T EZE 4.5 AR 1 HHER
KB BEKFE(*,p<0.05,-test) e MEETHERBEIE 2(£F + LB + AHUIE) thALH 1(£3E + L)
B 25.83% , 2R ALAEI B E KT (% ,p <0.05, t-test) o 3% U HEREFF I I 76 5 40 B BE-45 366 PR 0 IR B, M 74 4L
AT 1 5 R R BB, B A HLAE R — R T R TE A A 2 B SR T A K B R
B

FIRE A S TTILE IR T 4 B 250, T B R RALTE 4(H5E + LR + A HLAR ) 1 HBE A i B
B TFALE 3(5E + IR, TAAE S AT EKT (% ,p <0.05, t-test) s NLETHERE A HE 4(FE |
ALIE + BHUAE) HLAL T8 3 (&5 + fLIE) T 15.63% . I, B HLIET LB 551 -9 wr s,
3 Hipsiti

B RBR, EALRENEGRREIEAT) RS T LR AR, 8 TRY B
MBSV SRR T 11 AR LI TE ) S8 AR J) 19 + 07 56 o B A 5T B 38 7% + S0 ) 0 S0 A0
Ve, B0 B O SRR T . (E 4 R AR 7 5 FURE AR Bt S 0 2 0 2 ) R 0 B R R R

A, T 88 1 S A A R R TR 0 MR Rl A 75 R 0 A B T LR A A 4
HBE AWM R, T ED R R AR R 408, B AR T LR YR, B T MY
O TE L AR AR A BRI R LK K SRR A Py (R BL AR A M T B AR |
BB, T 20 A 58 0 50 0 B O 4, B T4 5 AR e "

R FLR P B 77 20 %4 B0 9 ) B R O B R R 1 1A S, TR R 7E 0 IR B B 4
AW REA B, AR, 2B T B PR T DAL, 4 7K Ab TR 40 8 2 4 BB G T AR B E
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Fig.4 Impact of applied organic fertilizer on soil microbial biomass carbon
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