+ % (Soils), 2014, 46(2): 290-296

RRSIE SR TR E MR T

(2011CB100506)

1,2
a (
3 (
6
PLFAs (GH
PLFA
PLFA
Q938
(1]
21 1.1C ~647C
)
(4]
(
CO, )
[4]
(XDA05070303)
* (bsun@issas.ac.cn)

(1982—)

¥

(G)

PLFA

[2-3]

1,2 1*

’

) 210008 2 100049)

) (PLFA)

PLFAs > > /
PC1

18:1mw7¢ 16:1mw5¢ 16:0 18:0 18:21w6,9¢

6 )

[5-8]

Vanhala 7]

[5]

[o-10] (PLFA)

(i PLFA
PLFA

[12]

1.3 x 10° km?

(41271258)

E-mail: fangous8@gmail.com



2 291
PLFA al5:0 i15:0 15:0 al7:0 cyl7:0 i17:0 17:0 i16:0
16:1o5¢c 16:109¢c 18:1w5c 18: 1w 7c  cyl9:0
i15:0 al5:0 il6:0 117:0 al7:0
(G cyl7:0 18:1w7c cyl9:0
(G) PLFA 10ME17:0
10ME18:0 18:109¢ '+
1 1.4
1.1 PLFAs
2005 10 PLFAs 3 1
N) M) (S) PLFAs
[13-14] (relative abundance)
1.5C 550 mm PLFAs
13.9C 605 PLFAs (PCA)
mm 17.6 (ANOVA) SPSS16.0
C 1 795 mm 3 (SPSS Inc., Chicago, Illinois) (PCA)
(DCA) Vegan (http://
FAO Cambisol vegan.r-forge.r-project.org/)  R-2.13.2(http://www.R-
(3] project.org/)
2 (CK)
(NPK) N 150 kg/hm®*  P,0s 75 kg/hm® 2
K,0 60 kg/hm? (NH,),HPO, KClI 2.1
3 6
6 958 11 1
2011
2 (2cm) “=S” pH
20 cm
4°C
3
4°C
PLFA 2
1.2
pH 2501
pH
Olsen-P pH
(P<
2 mol/L KCl 0.05)
[16]
1.3 2.2 PLFA
Bligh-Dyer PLFAs
9. 171 MIDI Sherlock (MIDI, 25  PLFAs 11 ~20
Newark, DE, USA) PLFAs 19:0 PLFAs 18
(FAME) PLFAs
PLFA 114:0 PLFAs 16:0 18:0 18:1w09c¢
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Table 1  Soil physicochemical properties under different treatments after 6-year transplantation
N-NPK N-CK M-NPK M-CK S-NPK S-CK
pH 7.95+£0.19b 837+0.01a 7.74 £0.20 be 8.14 £ 0.05 ab 7.39+£0.09 ¢ 7.77 £0.09 be
(g/kg) 11.58 £0.29 a 10.29 £0.51 ab 9.68 £0.75 be 831+£0.30cd 7.84+£0.44d 7.93+£0.34d
(g/kg) 0.72+£0.09a 0.57+£0.02a 0.79£0.11a 0.54+£0.03a 0.65%0.13a 0.53£0.0l a
(g/kg) 0.69 £0.03 ab 0.57+0.01d 0.66 £ 0.02 be 0.58+0.01d 0.73£0.03a 0.62 £0.00 cd
(g/kg) 17.1 £0.3a 174£02a 17603 a 17.5+02a 182+0.7a 17.7+£0.1 a
(mg/kg) 9.12+2.09a 5.26+0.29 be 7.84£0.71 ab 346+£0.20c¢ 9.59+£0.70 a 5.87+£0.21 be
(mg/kg) 125.0+7.2a 80.8 +£3.6 bc 84.2£3.3 be 733+0.8¢ 90.8+0.8b 750+ 1.4c¢
(mg/kg) 0.51+£0.02¢ 0.46 £0.06 ¢ 0.91 £0.09 ab 0.78£0.08 b 1.01 £0.10 ab 1.02£0.06 a
(mg/kg) 7.19+091 a 5.95+0.88 ab 6.83 £0.92 ab 4.15£0.32 ab 3.78+£0.43 b 6.29 £ 1.81 ab
P 0.05 N- M- S-
NPK( ) CK( )
16:1w5¢  18:1w7c PLFA  64% C N
PLFA /oD
17:1w8¢  cyl7:0  20:0 N-NPK al6:0 / (P<0.05)
S-NPK 15:030H M-CK i14:0 N
301 =3 {PLFAs —o— FLRH/ANTA 0.6
16:0 20H a
He L ab ab
PLFAs o0 20 " L0.4
)
(D PLFAs E s %’J/ i o3 5
N)> M) > (S) <
by 10 4 0.2
PLFAs 3 5
( 2 s H0.1
G G PLFAs : : : :
- S N-NPK N-CK M-NPK M-CKS-NPK S-CK
T IErE
M-CK S-NPK N ; - =
E1 HIBEBE 6 FRARERLETHLREMENE
PLFAs & B E 40 L&
Fig. 1 Total PLFAs for soil microbial biomass and the ratio of fungi
to bacterial biomass under different fertilization treatments after
6-year transplantation
F2 HIBECERFERRLAETE=ZRMAMMAE. E=RAMAE. AE. ERMNMLEL PLFAs £

(nmol/g, LLFxit)

Table 2 The amounts of Gram-positive bacterial, Gram-negative bacterial, bacterial, fungal and actinobacterial PLFAs (nmol/g dry soil) under

different fertilization treatments after 6-year transplantation

G" G
N-NPK 2.33+0.14a 0.31+0.10a 582+1.17a 1.73 £ 0.04 ab 0.85+0.04a
N-CK 2.52+0.31a 0.23+0.16a 4.82£0.55ab 1.61 +£0.30 ab 0.83+£0.09a
M-NPK 2.04 £ 0.05 ab 0.25+0.08a 3.15+£0.10 bc 1.57+£0.13 ab 0.79 £ 0.02 ab
M-CK 1.74£0.04 b 0.15+0.00 a 4.15+1.01 abc 2.17+£0.50 a 0.66 £ 0.02 bc
S-NPK 1.59+0.08b 0.12+0.01 a 221+£0.19¢ 1.05+0.08b 0.51+£0.02¢
S-CK 1.62+023b 0.11£0.02a 2.80£0.77 be 1.42+0.37 ab 0.52+£0.07 ¢
P < 0.05
DCA  PLFAs 51.1%  17.6% ( M N
<3 (PCA) ( N-CK) PCl S PCl
PLFAs PC2 PC2
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2
( S-NPK) 16:0 18:0 18:206,9¢ PC1
( 2 PLFAs PLFAs
18:107¢c  18:2106,9¢ 16:0
( 2B) 18:1w7¢c 16:1w5¢ PC1
(A) I M-NPK (B) I 4
: I 18:1 o7¢
| [
: | & |
g I < 18:0 *
) NPK | N-NPK ST S 2 ., St
S H%F— Sl o |
-9
g - i [
N-CK | M-CK 16:0 * I
S-CK i 18:206, 9cI 16:1 s
I | .

PCI (51.1%) PC1 (51.1%)

2 HERBE 6 FREAFMEALETE L PLFA EIER E M5 517 (A)F0 PLFA B 7 E F 5 #7(B)
Fig. 2 Principal component analysis (PCA) of the PLFA pattern from Chao soils (A) and loadings of the individual PLFAs from the PCA of the
PLFA data (B) under different fertilization treatments after 6-year transplantation

2.3
PLFAs
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Table 3 The variables correlated significantly to different microbial
groups in Chao soils based on stepwise regression analysis
R? ( )
PLFAs 0.357"
G" 0.613"
G 0.345"
PLFA 0.488" (Resistance) (Resilience)
PLFA 0.220"
. (Redundancy)
PLFA 0.776 ce » [21]
*x P<0.01
P<0.05
3
(2
6 (D Biolog
pH 05 )
( @ )
) 221 7hou [4]
PLFA

1))
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Changes of Soil Microbial Communities in Chao Soil Under
Different Climate Conditions

WANG Feng'?, JIANG Yu-ji', LI Chang-ming'?, SUN Bo'"

(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Understanding the mechanisms of soil microbial community response to climate change is critical to maintain
agricultural productivity and environmental sustainability in farmland ecosystem. By combining soil transplantat experiment and
PLFA (Phospholipid fatty acid) technique, this study explored the structure of microbial communities in Chao soil located at
Hailun, Fengqiu and Yingtan for 6 years. The results unveiled that change of climate regimes altered some soil physicochemical
properties. Soil organic matter (SOM) content was the highest in Hailun while lowest in Yingtan. The amounts of total PLFAs,
Gram-positive, Gram-negative, bacterial and actinobacterial PLFAs were followed the sequence of Hailun > Fengqiu > Yingtan,
and fungi to bacteria ratio was lowest in the Hailun. The PCA (Principal component analysis) showed that the structure of soil
microbial communities were significantly affected by the changed climate regimes, and the samples located to the right along PC1
for Hailun and Fengqiu while left for Yingtan. The dominant PLFAs were 18:107¢  16:1m5¢  16:0 18:0 and 18:2w6, 9¢ which
were easily affected by climate regimes. Stepwise multiple regression analysis showed that annual average temperature, rainfall
and SOM were the dominant factors in shaping soil microbial communities. Together, these results suggested that soil exposure to
new climate regime for short time could cause a significant change of microbial community, which consequently affected
biogeochemical cycles in farmland ecosystem.

Key words: Microbial biomass, PLFA, Chao soil, Soil organic matter, Climate regime, Soil transplant experiment
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