+ % (Soils), 2013, 45(6): 10701075
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(PLFAs)
PLFAs
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[1]
5%
[2]
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5.0 g/lkg 1.2 g/kg 4.7 g/kg “o”
1.2 “z” “<i*Tiso)
2009—2011 3 ( ) ““a’”
- 4 20 (anteiso) (
5 15 105 kg/hm® ) ““cyc”” ““br””
N:P,0s :K,0=1:12:3 SR A
B (
5 o p)
(CK) 132
100% (F1) 15 000 kg/hm’ -K,S0,
70%(GMF1) 15 000 kg/hm? -
85%(GMF2) NH,0AC
15000 kg/hm’ 100% - pH (
(GMF3) 3 1:2.5) pH
27 m? 0 ~ 20 cm 8]
Excel 2003 SAS V9.1
1.3
1.3.1 PLFAs White [
PLFAs 2
(0.1 mol/L pH 7.0) wv=08:2:1 2.1
( D
(FAME) (
6890N GC-5973N MS) FAME
30.0 m x0.25 mm x0.25 pm 1l ( ) GMF3 GMF2
0.9 ml/min 70°C
5 min 20°C/min 190°C 5°C/min F1
200°C 10°C/min 280°C C19:0 GMF3
nmol/g PLFAs F1 30.0% 22.4%
Frostegard "] ““X:YoZ(c/t)?” 18.1% GMF1 F1
caxcrs oy
F1 FEAKELEMNLERSSE
Table 1  Soil nutrient contents under different fertilization
pH
(g/kg) (mg/kg) (mg/kg) (mg/kg) (g/kg) (mg/kg)
CK 59a 239a 120.8 a 133 ¢ 1042 ¢ 1.7a 2253 ¢
Fl1 6.1a 247 a 124.0 a 152 ¢ 1383 b l6a 964.9 ab
GMF1 6.1a 24.8 a 123.0a 16.2 bc 137.1b 1.7a 654.6 b
GMF2 6.0a 255a 135.0a 21.1 ab 141.7b 1.6a 10542 a
GMF3 59a 25.1a 127.8 a 219a 1783 a 1.7a 11784 a
P<0.05
2.2 PLFAs
Bardgett ! PLFAs PLFAs 18:2w6, 9
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18:109 16:1m5 16:105 PLFAs
(AM ) 10Mel8:0 70%
Cl6:107 Cl7:1o7c cyC17:0 PLFAs
Cl18:107 (G-) iC15:0 aCl15:0 GMF3 PLFAs
iC16:0 iC17:0 aCl7:0 (G+) F1 CK 14.2%
iC13:0 i1C14:0 C12:0 C14:0 CI15:0 C16:0 24.1% GMF2 PLFAs
(10121 F1 PLFAs Fl 7.7%
15 000 kg/hm?
19 PLFAs 85%
17 PLFAs (C12:0 iC14:0 C14:0 iC15:0 aCl5:0 GMF3
C15:0 iC16:0 Cl6:lo5 Cl6:107 C16:0 iC17:0
Cl7:1o7c aCl7:0 cyCl7:0 Cl18:2w6 C18:109 / PLFAs
Cl18:107) 10MeC18:0 7 (3]
GMEF3 iC13:0 CK CK / PLFAs
PLFAs ( 2 F1 GMF3 GMF1
GMEF2 / PLFAs G+/G-
PLFAs PLFAs CK GMF2
PLFAs Fl1 GMF3 GMF1
GMF1 AM
PLFAs F1 16:1m5 AM
PLFAs GMF2 (4] AM PLFAs
GMF3 PLFAs F1 GMF3>GMF2>F1>CK>GMF1
GMF3 AM
PLFAs
PLFAs F1 9.2% 70% AM PLFAs
12.4% CK 29.5% 31.0% GMF3 AM PLFAs
15 000 kg/hm’ F1 CK 7.4%
85% AM 12.3%
FT 2 AEIETIBHFAEMESY PLFAs £E 013 = (nmol/g)
Table 2 Types and concentrations of soil characteristic microbial PLFAs under different fertilization
PLFA GMF3 GMF2 GMF1 Fl CK
44.42 a 42.1a 34210 4033 a 313b
G+ 1732 a 17.16 a 12.53b 15.5 ab 12.18b
G- 13.67 a 12.6 ab 9.83b 11.89 ab 8.90 ¢
G+/G- 1.27a 1.36a 1.27a 1.30a 1.37a
548 a 434 a 3500 470 a 4.16 a
/ 0.12a 0.10 a 0.10a 0.12a 0.13a
AM 0.81a 0.8a 0.61b 0.75 a 0.71 a
PLFAs 5138 a 46.43 ab 37710 45.02 ab 3546 ¢
P<0.05
2.3 85.7%
PLFAs GMF3
(D
74.5% 11.2% F1 GMF2
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GMF1 CK
WIME o s 10 15 20 25
GMF1 W FE e reneene e oo e +
CK
GMF2 2 !
& 25r F1 4 1 |
S GMF2 ! !
= ¢ GMF1 3
< 1.5F . GMF1 "l_, |
@) CK 5 |
3& 05r + F1
= GMF3 1 |
4 -0.5 R o e
H GMF3 2 FREIHEABALIE + I E ) PLFAs RO A 4T
® 15}, CK ¢ Fig.2 Cluster analysis of soil microbial PLFAs under
1 L L I I 1 1 1 1 1 | different fertilization
-4 -3 2-1 0 1 2 3 4 5 6
H—FHWAPCL (74.5%) 2.5
1 FREIMEARANE T LIEMAEY PLFAs BIER S 247
Fig. 1 Principal component analysis of soil microbial PLFAs under 3 G
different fertilization ( ) -
PLFAs G+
2.4 PLFAs PLFA
PLFAs
PLFAs
( 2 GMF1 CK GMF2 G- PLFAs
Fl G- PLFAs
PLFAs PLFAs
GMF3
GMF3 PLFAs pH
PLFAs
*3 TIEFDSHEREY PLFAs BIHEXME ST
Table 3 Correlation analysis between soil nutrients and characteristic microbial PLFAs
pH
—0.181 0.814 0.732 0.849 0.878%* 0.101 0.975 **
G+ —-0.298 0.811 0.816 0.849 0.784 0.070 0.926 *
G- -0.226 0.802 0.722 0.870* 0.879* 0.043 0.965 **
G +/ G- —0.466 —0.246 0.190 —-0.281 —-0.680 -0.114 —0.447
—-0.590 0.284 0.296 0.598 0.543 —0.481 0.636
/ —-0.575 -0.714 —0.559 —-0.363 —0.432 —0.749 —0.364
AM —-0.661 0.481 0.665 0.657 0.429 -0.270 0.643
PLFAs —-0.270 0.749 0.668 0.856 0.866* —0.031 0.947 *
* P<0.05 *x P<0.01
3
3 PLFAs PLFAs
PLFAs

[15]

[16]

15 000 kg/hm?
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Effects of Green Manure Application Combined with Chemical
Fertilizers on Soil Microbial Community Structure of
Tobacco-planting Soil

SI Guo-han', WANG Rui’, YUAN Jia-fu', TAN Jun®, XIONG You-sheng', XU Da-bing', ZHAO Shu-jun'"

(1 Plant Protection and Soil Fertilizer Institute, Hubei Academy of Agricultural Sciences, Wuhan
2 Enshi Branch of Hubei Tobacco Company, Enshi, Hubei

4300064, China;
445000, China)

Abstract: Soil microbial community can indicate soil quality change and is regarded as the early warning and the sensitive

indicator. In order to study the effects of green manure application combined with chemical fertilizers on soil microbial

community structure of tobacco-planting soils, the phospholipid fatty acids (PLFAs) were determined in 3a located experiment.

The results showed that fertilization increased the kinds and amounts of soil PLFAs. The bacterial PLFAs, arbuscular mycorrhizal

fungi PLFAs and total soil microbial PLFAs were enhanced distinctly when the amount of chemical fertilizers used more than

85% of conventional dosage with burying 15 000 kg/hm® green manure. The negative effect on soil microbial community

structure was appeared when the amount of chemical fertilizers was used less than 70% of conventional dosage with burying

15 000 kg/hm* green manure. Principal component analysis and cluster analysis indicated that soil microbial community structure

changed due to the ratio of green manure and chemical fertilizers. Correlation analysis showed the high agreement between

chloroform—fumigation extraction and PLFA methods, available potassium and phosphorus were significantly positively

correlated with the G-PLFAs, but not correlated with fungi PLFAs.

Key words: Green manure, Tobacco-planting soils, Phospholipid fatty acids, Microbial community structure
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