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MULTIPOINT METHOD FOR QUANTIFICATION OF VARIOUS PHYSIOLOGICAL
GROUPS OF BACTERIA IN STRAW MULCH NO-TILLAGE SOILS

GAO Yun-Chao

( Research Institute of Biotechnology, Guangdong Academy of Agricultural Sciences, Guangzhou 510640)
ZHU Wen-Shan CHEN Wen-Xin

( Department of Microbiology, China Agricultural University, Beijing 100004)

Abstract: A modified multipoint method for enmeration of bacteria capable of various biechemical degradation reac-
tions in soil is described. After continuous two-crop winter wheat and summer com rotation with no-tillage for many
years, the counts of hydrolysis of starch, xylan, pectin, perotein, cellulose, chifin, lecithin and Lipids bacteria
were all increased significanly in no-tillage 0-10 ctn soil depth compered to conventional tillage and direct drilling .
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1.1 TR ERERIT A E

+ M A B K R Winogradsky® s IR BEH B HEIMMR 1072, 1072, 2x 1074, 10°¢,
2x107°%, SAMEE, BB 10mL + BB M A 90mL X 40mL K 0] 5 5 i & LL
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ERE., SR TMBRT ELESAZAE P, BERASHTLMBRRE. SKEARKAF 25
TEREANBERE, SAERHBYUE S AFEREHLES, SHK 20mm, BH
Imm. EHRERLEPEFSHEVENRSE, ZAERBEABENEN, RERREHY
BEMIHEFHREERN, SKEE. EAEAWEANASOBRSENRIREARD
MRZEEERS, SRFEH 4-cdFRFEHERENERESAK, AEBREH
HEARMEBAEKNCRRIES, EMPNATRK I BAWMSERXRHANE,

1.1.1 3 &) Winograsky’ s 5% ¥ H ¥ ¥ : KHPO, 3.8g, KH,PO, 1.2g, MgS0, 7RO
5.1g, NaCl2.5g, Fe, (SQ,);-nH,0 0.05g, Mn, (50,);°4H,0 0.05g, 7K 1000 mL.
112 HERXRIMEE: TEHKE: NHNO, 2g, K,HPO, 0.5, MgSO, " TH,0 0.2g,
CaCl,* 2H,0 20mg, FeSO,-7H,0 20mg, MnSO, 20mg, Yeast extract 0.2g, H 8% 0.2,
TG 18g, MIBAK 1000 mL, FEBHE. FEXOACRRER, TXEPRE, %
BpH7.0, MEREHREGAERSRN 1%, MPIB0.5%, HEMM 700g/mL,
20°CH 9 60d.

LIILTESEBESENEE. KH,PO,0.03g, XNO, 4g, MgSO,-TH,0 0.6g, FeCl;*6H,0
0.05g, ZaSO, - 7TH,0 0.03g, JL T & 3g, H MR 18g, /K 1000mL, B4 MM 70rg/mL,
20°CH% # 60d.

1.1.4 REEASMIERE. NINO, 1g, K,HPO, 0.5g, MgSO, 7H,0 0.2g, NaCl 0.2g,
FeCl; 0.02g, AWM 10g, K 18g, 7K 1000mL, B M T0ug/mL, 20°C, ¥ 60d.
AEBMALY: WESCCHTERE, NKKEILE, SABREIXE, 100z THN
2000 mL 1 N NaOH ¥ 24h, A#iiRds, JRIGHERE 24h, BMNERBEpH B 7.0, B
mMBEBK K ZBAE, AEMEBIE, HokL, AMmZmEERy, BRI
Tk,

1.1.5 BB o EEEEHR R, AIEBER 2g, K,HPO, 1g, {NH,),50,0.58, MgSO,-7H,0
0.5g, CaCO0,0.03g, FeCl, 0.03g, PR 18g, K 1000mL, M #H M 70ug/mL, 20°CHy I
144,

1.1.6 RESMBIERE, R 5z, K.HPO, 0.5g, MgSO,"7H,0 0.1g, NaCl 0.2g, Ca-
CL 2,0 0.2g, FeCl,*6H,0 0.01g, Yeast extract 1g, B8 18g, K 1000 mL, BKBM
70pg/mL, 20°C3E ¥ 21d,

1.1.7EQ. IB%. BRIBIME.: BERBBHAE: 4 AN 10z, AW 10z, Wik
18g, 7K 1000 mL, ME R K. WA 2 ¥, 7 70% B BN 20min, BHNE
FREEERETFAE, MEFANPENBIFRAERAKEROISEBEAKTRS,
HR 80-100mL FFEH, MAKENERFIGERES, BFWHRANE 70ug/mL, &K#H
J520°CH SR 21d, MM (A) BED: HEEER, (B) HHWRE. “£BNT RN
¥ (AHEAECE - TRENALOCHRESR), ARRAEN CSO, &, (C) BEAE
A PERENBOAX (MERBE -ATREN2-4mm HILESE) AREE (H¥
FAHAXEEREORRR), ARA SO, RERKRE (£ 20min J5H X CaSO,
TRERR).

1.1.8 BFHERNITR: FEHARRREK, WEKERARRLA, AESENS

© PERFRMENHRATIKSHEE http://journals. im ac

cn



2001 4F 28 (4) WmEW¥EER -3

ERREBKTELFE, M2ENERIKEMN 125, HREHREBN 1.9x10°mL.,
1.1.9 MPN #+H % ; #R4E Fisher & Yates AL BB AR: Y=n (e *+e ¥ se VP4
gV g Vied) HpARBITESAMHAEMPNE, YREAAHER, n REREE
BFfEN (0=5), a. b, c. d BERBHENEFAREER, THEBEREN 1072,
1073, 2x107%, 1074, 2x10°°, AR MEHE D 10, 5. 2. 5, iz ABBE
lo log \BIFHER K I/nlog2log [ (a+b+c+d) /4], BH R log A I FHERMEY
0.045, T AMAEREWEHI 1.1, FULEEREHEN.

£ 1 HENERENIE SN QEN MPN i

ERN A% 1 2 3 4 5 6 7 8 9 10 11 12
MPN {} 019 042 071 109 161 241 370 56 812 11.2 149 19.6
ERK AN 13 14_ 15 16 17 18 19 20 21 22 23 24
MPN 25.6 334 433 557 712 908 117 153 208 301 470 206

LLIOEARHN: AEGYNERNAY, % MPNE, FHERER1.9x10°mL,

THEAESEHREHR. % (Mg T1) =MPNAx10/19x 10 F+H4

¥,

1.2 Ll
RELRACTERAPERLAXERALRE, YEARL, FHBN, B

AT, MRAES: (1) BFEAELH (Mkesh); (2) THMEEE (9

KREE); 3) ¥AEYD (REBH),

2 BR5te
RAESBHTEME T MOBEERBNSERLR 2, TURAEF EN S E
ABUENTALEHENER, ARSI ERRR O~ 10m ZLEEEBENME
BNE, THMEEHBHBEH 10cn~20cn T EE4-BERAFNHE R, 0~ 10em +
ENS5E#HEE# TN FHERER. AR, B8, EAaF. 44%. LTH.
RIS FASE Y MBE IR, 2.4, 614, 1.74F. 245, 4.21%, 3.4 W35, M
FEEHLEE, FERIBETLEERN, $EARLBEEEREABE A, RY
HRoMBEAMBEN, BRIRBLESARLIRAZEAREK, BEHYEALERK,
EHRFYRIIANEASHERE, LTHEIERERAASEAESEX, 26%E
HBNE, HEELERA, RFAREINTHEIREOES.R, TEFFIRDS, RikS
ARBROMBERXALEROHECE, THEEGTEMNMRETEREXGERXNMAEES
B, cMNERFREZINAFARANER, WEFFAARENEER,
EEEGMETIMFRLBLERNFTEREEYN, AN TFREATRMNERNRER
BE, S THEYH TREEERSRER, FULTRWEREHME, AR THEA
TREFENEHNNEEETUN, RMNETUEBRHFEACEBITEAENE
HMEMERY., ALY, RESHEAHAHNERNAT, IRFENMNE L
BAHLHWAHHHSHAEHWERMBENEHA. ST —HEFALLEASIEMREL
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BUA—TtHEREBEPURBBZINELATHESE,
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FANLMHAARE, tMRAWEERNARSHERTRLY, Goodfellow!
Kauri G BIFR T EH L RAMEBEBNAR, BATAREH L AP ERB B
MRARMUREGRE, SHRXNNVLTHRIMBREFSHAHPH— P BE, 3#H
AMBEEFHBEEBESRD. TERNEARIRBUMBEBLEL.

X2 FRBERELINEANERRONREH (<1055 FL) (1994 ~ 1995)

NEHE SNEAR ME+LE (cm) EEL® (am) MR (em)
B/A 0~-10 10-20 20~30 0-10 10~20 20-30 0~10 10~-20 20-3
108 BT MEE 4.3 13.8 3.7 9.8 7.6 4.5 17.3 9.7 6.3

AEBLSME 9.3 14.5 6.7 15.3 11.4 9.7 23.6 17.1 7.4
AEOME 0.5 098  0.45 1.32 0.8 040 270 1.9 0.35
- §SVpig 3 4.3 1.6 3.5 9.7 7.4 4.3 15.4 11.6 3.7
HERIME 6.1 9.7 5.4 9.2 6.5 5.8 13.6 7.5 5.6
ATHORE 0.56 1.34 0.43 2.1 0.8 0.40 310 0.7 0.43
AR EE 1.1 2.4 0.8 3l 1.8 0.9 4.5 31 0.9
BEIRR 0.% 1.6 0.6 3.8 1.3 0.6 5.4 2.9 0.7
g1l ERamE 7.7 29.8 9.5 16.1 16.1 1.7 30.9 15.4 14.7
KW R 11.5 28.3 8.1 23.9 13.3 11.5 9.2 12.6 14.3
REANE 0.86 1.0 0.73 1.60 045 033  6.10 1.40  0.84
EaR4mn 7.7 11.6 5.7 11.8 90.1 5.3 2.6 11.2 1.7
SEXIME 7.5 0.8 6.0 12.9 11.6 6.5 7.6 9.1 8.2
LTESRE 0.84 1.30 0.9 2.60 0.4 0.45 4.40 0.92 0.53
NRGE S EE 1.3 3.1 0.9 3.4 2.7 1.5 5.7 4.3 1.7
RESWE 1.3 2.7 0.9 4.3 11 1.7 6.7 38 2.1
874 EELoRR 1.3 4.6 2.7 3.5 1.3 0.9 5.7 3.2 1.7
AL W 2.4 4.5 1.7 4.7 2.8 1.3 7.5 4.6 1.3
RESEEE 025 0.3 Q0I5 097 0.5 0.2 135 046  0.27
- 30605 3 1.32 374 1.15  4.67 1.3 .58 6.46 241  om
SRERIEE 2.0 3.5 1.1 4.6 2.7 1.3 7.3 3.5 1.4
LTERARE 0.15 0.23 0.11 0.31 0.17 0.11 0.46 0.17 0.11
L2 ] pig ¥ ] 0.80 095  0.64 1.11 0.75  0.62 1.75 0.80 0.6
L £ 5:5 % 0.23 0.43 0.13 0.56 0.37 0.18 0.79 0.41 0.20
B HFXMK
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