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Effect of Continuous Biogas Residue Application on the Carbon
and Nitrogen Distribution Profiles of Soil Microbial Biomass
XIE Yong'?, WANG Chang-quan', TANG Chong’, CAI Chun-yan'?, LIU Hong-hui?
(1. College of Resources & Environment, Sichuan Agricultural University, Yaan, Sichuan 625014, China;
2. The Environmental Protection bureau of Suining Anju, Suining, Sichuan 629000, China)
Abstract: Effect of different years of biogas residue application on the microbial biomass carbon and nitrogen ( MBC, MBN)
distribution profiles in the soil was studied through the " cotton + wheat" crop rotation experiment. The results showed that in
the 0 ~ 50cm soil profiles, one year’s application of biogas residue had greater impact on MBC and MBN in the top 30cm soil
layer and could significantly increase the MBC and MBN content in 30 ~40cm soil layer, application of biogas residue for five
years had no obvious effect on MBC and MBN in 40 ~ 50cm soil layer. Soil MBC and MBN content increased with increasing
biogas residue application period. The increasing rate of MBC and MBN content in each soil layer showed different trends with
biogas residue application period. Compared to traditional farming, MBC / MBN ratio increased in topsoil after one year’s
application of biogas residue, but decreased after application for three years. The variation trends of MBC / TOC, MBN / TN and
MBC were basically the same in each soil layer, which increased with the increasing period of biogas residue application. For
" cotton + wheat"” crop rotation mode, application of biogas residue for three years can better improve the fertility of 0 ~40cm soil layer.
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TN HRD REREH (Bp) HEBDREX
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270.71g/kg. WHER T0me/ kg, B (Olsen-p)
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¥ BESAVR 45 4g/kg. &R 10.65g/kg.
£W8.95¢/kg, 28 14.52¢/kg,
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Tab.1 Ratio of MBC/MBN in different soil layers

B cK M, M, M,
WREE
0-~10 8.67Bb  9.73Aa  8.54Bb 815 Cc
10~20  8.95Aa  8.87Aa  8.27Bb 8. 40 Bb
20~30  7.61Bb  7.27Bc  8.63 Aa  8.80 Aa
30~40  6.83Asb  7.23Aa  6.31 Ab  7.18 Aa
40-~50  7.41Aa  7.36Aa  T.31Aa  7.10 Aa
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FEE TR FE A IME 3 - 0 - " #,
M, 3 CK BT 26.63% , HiEEHK; 10 ~20cm
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BEWER, MM, M, fIM, ZHEHLEEH
E5R, MAEE 145 MBC/TOC HALE/N; 20
~30ecm +t 2, M, 5CK T B EHER (P=
0.152), M, 5 M, AR EHXER (P=0.011), b
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RS MEEA, M, 8 M, # MBC/TOC {A3%ig
BX; 30 ~40cm + /2, CK # M, f§ MBC/TOC {&
BREEER (P=0.015), M, &M, TBEHH
7 (P=0.507), MBC/TOC [§§ 73 % jiti F 47 PR i) 1%
s AN, i M, B M, B¥IERT M, &
M,; 40 ~50cm + 52, &AbHE /6 MBC/TOC ¥
BEEHER, BB/,

%2 HAEBARFEALEN MBC/TOC &
Tab. 2 Ratio of MBC/TOC in different soil layers

B CK M, M, M,
BRE
0~10 1.16 Ce 1.47 Aa 1.40Bb  1.48 Aa
10 ~20 1.28 Bb 1.49 Aa 1.51 Aa 150 Aa
20 ~30 1.08 Be 1.13 Be .37 Ab  1.47 Aa
30 ~40 1.O1Ab  0.90Bc  0.87Bc 1.1l Aa
40 ~50 0.97Aa  0.94Aa  0.88 Aa  0.86 Ab
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BEE b AR A 3 T s in, (HIBEMEA 3 S,
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Tab.3 Ratio of MBN/SON in different soil layers

b CK M, M, M,
[23: 3
0-~10 1.61 Dd 1.87 Ce 2.08 Bb 2.21 Aa
10 ~20 1.62 Cc 1.94 Bb 2.21 Aa 2.18 Aa
20 ~30 1.33 Ce 1.62 Bb 1.73 Aa 1.75 Aa
30 ~40 1.48 Cc 1.44 Cc 1.63 Bb 1.80 Aa
40 ~50 1.27 Ab 1.47 Aa 1.39 Aa 1.44 Aa
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3.1 TEBMAEYERK. MEVBRSEEESE
RIREAFRRIER T3S, BEAF TR LEA



414 B EEESERX LR ER . REES RN 23

BREGTEYE, XA FEMHEPERSH

3.2 WNFARMBEERAFER, £LEHEYE
BAHAEYERNEIBETEE RS-, £0 -~
50cm @4 L, MERE®E 1 ~3 40 ~30cm 13
MAEYER. MEYERTAEK, HAEBES &£
BfXT 40 ~50em +EMAEY B, MEYERALH
BEwW, MEBREEFEROEK, 0~20cm 12
MY R 10 ~30cm +EZMAMRESEINIE
¥IABEIG; 30 ~40em + ERAEY B & BEMIBEA
Wit K ; 20 ~30cm + EMAEYEHK, 0 ~ 10cm
30 ~40cm +EMAYEB RS BIGEL A LM ME
THE,

SE M

(1] % W& FW. & #,%. KRPESETIH B SR
YRR EHMEwEI]. K LARF¥H,2007,21(4) :126-129.

[2] {EXE, Grego S. BERI TR BEYIIFHR[I]. FE
RAVEI2E 2000,33(1) :68-75.

[3] R H.Z2FM. EXREGEN - EMEYEBRABHEES
BAECAHERZWAT]. R AR ,2002,13(3) :303-306.

[4] e, =HE. ERNSTUERMA T+ %M
PESIHRESHRETFRIMNKE(T]. HREE¥ER,
2003 ,14(8) :1246-1250.

[5] e, Wl O, % . FRIMESZMGS EKk4EKFH
By EmeEm)]. PERLFER,2006,22(1):
173-175.

[6] ¥ WN.EEL.FHE.Z. KEEBEDAIIEI -RE
IEBEYEMEBRHEW]]. FEEERLFHR, 2007,

(7]

[8]

(12]

[13]

[14]

[15]

[16]

[17]

15(3) .48-51.

B . HERVAEESHTEIM]. bE P ERLREE
Hi A, 2000.

BEs. 2Rl A% FHUNSIRMEMRATE
BILLEANER[T]. Y E F S50 R#H,2005,11 (6):830-
835.

WRE . BARRNE D EMEYRRMBGET]. £5%H
#,1999,18(2) :63-66.

FEE, M. FHRFERISEMEDBBRESEN].
+ 34 ,2002,39(1) :97-104.

Srivastava S C. Microbial C.N and P in dry tropical soils: sea-
sonal changes and influence of soil moisture( J]. Soil Biology &
Biochemistry,1992 ,24(7) ;711-714,
AT, B B, KRR T KX B
TRIMEYREABEERZHEEL]I]. £5%R,
2004 ,24(12) :2818-2824.

iR . LAY R REE R BT AR R IT T
MIEX[T]. 15,1997, (2) :61-69.

Brookes P C, Landman A, Pruden G, et al. Chloroform fumiga-
tion and the release of soil nitrogen; A rapid direct extraction
method to measure microbial biomass nitrogen in soil [ J]. Soil
Biology & Biochemistry,1985,17(6) :837-842.

Anderson T H, Domsch K H. Ratio of microbial biomass carbon
to total organic carbon in arable soils[ J]. Soil Biology & Bio-
chemistry,1989,21(4) :471-479.

XIBR, RFR,FEFE, % NFEMEH E LR RR
ALK MEBEIE 165 IDNA V3 B Bt PCR =418y DGGE 43
LT A% ,2007,27(3) :1079-1085.

% B.H B ¥ B.%E KENEEADERELIHMADE
B CEETWHEL[T]. EBHIE,2007,16(5) :1498-1503.



T SRR EHTE A R [HRREE ..

(==

5 Hpir s

T4

S 4
&, &0

W, EB4, B, 3R, WM, XIE Yong, WANG Chang—quan, TANG Chong, CAI Chun—yan
,  LIU Hong-hui

93, 845 Ha, XIE Yong, CAT Chun-—yan (U)1AY R 2# BRI BT 2 b, DY)k 22625014 ; 3287 117 % i X IR O
Jry, PYIIZ57629000) , £ B4, WANG Chang-quan (JU )11 AR MVOKR 2% 9 JEAIE 24 B, DU 122, 625014) , R, Xl
ZL#%, TANG Chong, LIU Hong-hui (G277 i % Jai X BRI R4, DU 11325777, 629000)

VY IERSE
Sichuan Environment
2014, 33(4)

SIFHASCK R WA, T B4 b, 2545, X4, XIE Yong. WANG Chang—quan. TANG Chong. CAT Chun-—yan. LIU Hong-hui {345t

JAS S A Y B

ST o)A )50 CIRIE S0 - DY) 1IASE 2014 (4)



http://d.wanfangdata.com.cn/Periodical_schj201404004.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%a2%e5%8b%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%98%8c%e5%85%a8%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%94%90%e5%86%b2%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%94%a1%e6%98%a5%e8%89%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%ba%a2%e8%be%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XIE+Yong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Chang-quan%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22TANG+Chong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CAI+Chun-yan%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Hong-hui%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%9b%e5%b7%9d%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%e8%b5%84%e6%ba%90%e7%8e%af%e5%a2%83%e5%ad%a6%e9%99%a2%2c%e5%9b%9b%e5%b7%9d%e9%9b%85%e5%ae%89625014%3b%e9%81%82%e5%ae%81%e5%b8%82%e5%ae%89%e5%b1%85%e5%8c%ba%e7%8e%af%e5%a2%83%e4%bf%9d%e6%8a%a4%e5%b1%80%2c%e5%9b%9b%e5%b7%9d%e9%81%82%e5%ae%81629000%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%9b%e5%b7%9d%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%e8%b5%84%e6%ba%90%e7%8e%af%e5%a2%83%e5%ad%a6%e9%99%a2%2c%e5%9b%9b%e5%b7%9d%e9%9b%85%e5%ae%89625014%3b%e9%81%82%e5%ae%81%e5%b8%82%e5%ae%89%e5%b1%85%e5%8c%ba%e7%8e%af%e5%a2%83%e4%bf%9d%e6%8a%a4%e5%b1%80%2c%e5%9b%9b%e5%b7%9d%e9%81%82%e5%ae%81629000%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%9b%e5%b7%9d%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%e8%b5%84%e6%ba%90%e7%8e%af%e5%a2%83%e5%ad%a6%e9%99%a2%2c%e5%9b%9b%e5%b7%9d%e9%9b%85%e5%ae%89%2c625014%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e9%81%82%e5%ae%81%e5%b8%82%e5%ae%89%e5%b1%85%e5%8c%ba%e7%8e%af%e5%a2%83%e4%bf%9d%e6%8a%a4%e5%b1%80%2c%e5%9b%9b%e5%b7%9d%e9%81%82%e5%ae%81%2c629000%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e9%81%82%e5%ae%81%e5%b8%82%e5%ae%89%e5%b1%85%e5%8c%ba%e7%8e%af%e5%a2%83%e4%bf%9d%e6%8a%a4%e5%b1%80%2c%e5%9b%9b%e5%b7%9d%e9%81%82%e5%ae%81%2c629000%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-schj.aspx
http://c.wanfangdata.com.cn/periodical-schj.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%a2%e5%8b%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%98%8c%e5%85%a8%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%94%90%e5%86%b2%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%94%a1%e6%98%a5%e8%89%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%ba%a2%e8%be%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XIE+Yong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Chang-quan%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22TANG+Chong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CAI+Chun-yan%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Hong-hui%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_schj201404004.aspx
http://d.wanfangdata.com.cn/Periodical_schj201404004.aspx
http://c.wanfangdata.com.cn/periodical-schj.aspx

