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Effect of Nitrogen Deposition on Soil Microbial Community Structure
Determined with the PLFA Method Under the Masson Pine Forest from Mt.
Jinyun, Chongqing

ZENG Qing-ping'*, HE Bing-hui' "

(1. Key Laboratory of Eco-Environments in Three Gorges Reservoir, Ministry of Education, College of Resources and Environment,

Southwest University, Chongging 400715, China; 2. Sichuan Allvery Environmental Technology Co. , Ltd. , Chengdu 610000, China)

Abstract: Nitrogen deposition increases the productivity of forest-land, yet may cause environmental damage, while soil
microorganisms are sensitive to the ecological environment. The objective of this study was to investigate the effects of nitrogen
deposition on soil microbial communities and the relationship among soil microbial communities, soil temperature, soil moisture and the
concentration of nitrogen deposition in the Masson pine forest. The results might provide a reference for further study on the effects of
nitrogen deposition on forest ecosystem of Masson pine. From May 2014 to June 2015, three nitrogen application treatments and the
control treatment were set up: low nitrogen [ N, ,20 g+(m’-a) ~'], moderate nitrogen [ N,,, 40 g+ (m”+a) ~' ], high nitrogen [ N, ,
60 g-(m’+a) '] and control treatment [ N,, O g+(m’+a) ~'] in the Masson pine forest. Soil microbial community structure, soil
temperature and soil moisture were measured by phosphorus lipid fatty acids (PLFAs) and automated soil CO, exchange station. The
results showed that; (D Seasonal variation had a remarkable effect on soil bacteria, fungi, actinomycetes and the total PLFA ( P <
0.05), all kinds of soil microorganisms had the highest amounts in spring and the lowest in winter. In different seasons, the response
of different soil microorganisms to nitrogen deposition was different. Generally, nitrogen deposition decreased soil microorganisms in
spring and autumn, while in summer and winter, nitrogen deposition had a positive effect on soil microorganisms. (2 Nitrogen

deposition had a significant effect on soil microbial community structure( P <0.05). In spring and summer, low nitrogen and moderate
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nitrogen decreased the soil microbial richness index and diversity index, yet increased the evenness index. In the autumn and winter,

low nitrogen and moderate nitrogen promoted the soil microbial richness index, diversity index and evenness index. In all four seasons,

nitrogen deposition reduced the soil microbial richness index, diversity index and evenness index. (3) Correlation analysis showed that

the concentration of nitrogen deposition had a very significant negative correlation with soil bacteria (P <0.01), and a significant

negative correlation with total PLFA (P <0.05). Soil temperature had a significant negative correlation with soil actinomycetes. Soil

moisture had a significant positive correlation with bacteria and total PLFA. In conclusion, soil microorganisms of Masson pine forest

were mainly influenced by soil moisture and less affected by soil temperature in Jinyun Mountain. Nitrogen deposition had a significant

effect on microbial community structure and diversity.

Key words : nitrogen deposition; soil microorganisms; soil temperature; soil moisture; Masson pine
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Neo,S Al H' B KR Ny AEEI J F RN A Ny Ab
VEMIE R DTRRREAL T I e e =
FEVER BB & TR o A (1 5 FE R ER, 1 e 2R
DUREA F & BR800 Z PR B I &) BEFR B
% EZRA DRI , S RILA Ny >Ny >N,y >Ny,
H'E Ny >N, >N, >Ny ,J & Ny >N,y >N >N, U
A R T 7= e e 473 A L L 3 A X/ E 22 e 3
L5 BB AR T 5 FEHR A, A AU T
T P38 5 FE R B =F & B O 2R 5 B
R FREERD IS S FIHA Ny, >N,y =Ny >Ny,
H'5: Ny >Ny >Ny >Ny, J 2 Ny >Ny >N,y >N, Ui
WG iR AR AR ) = & R R S 2 HE AR B0
i, AR ST R B I IR AT R LR AR,
e AN A ) & R PR B S A A
BIREAL; X RV RS S A HRIA N, >
N, >Ny >N, ,J WMFEH A N, >N,, >N,, >N, , Bl
AT m AR DTS e R R E Y R T
B R B SIS B AL

®2 AERIEASE TIERMEY PLFA 255 S HENSTHIER MY

Table 2 Seasonal effects of different nitrogen deposition on soil microbial PLFA community’s diversity

Z=y RUTFEAL PR FEE (S) Shannon-Wiener ZFEVEFEE(H) Pielou ¥J5JHE ())
Ny 27(Ab) 2.675(Cc) 0.812(Dd)
5 Ny 26(ABb) 2.902( Ab) 0.891(Aa)
Ny 25(Bc) 2.725(Bd) 0.847(Bc)
Ngo 23(Ch) 2.638(Dc) 0.841(Cc)
Ny 22(Bc) 2.747(Cb) 0.889(Ba)
® Ny 24(Ac) 2.809(Ac) 0.884(Cb)
Ny 22(Bd) 2.762(Bb) 0. 894 (Aa)
Ngo 20(Ce) 2.609(Dd) 0.871(Da)
N, 22(Dc) 2.586(Dd) 0.837(Cc)
% Ny 30(Ba) 2.915(Ba) 0.857(Bd)
Nyo 32(Aa) 2.990( Aa) 0.863(Ab)
Neo 25(Ca) 2.782(Ca) 0.864( Ab)
Ny 31(Aa) 2.925(Aa) 0.852(Bb)
% Ny 23(Dc) 2.717(Cd) 0. 867 (Ac)
Nyo 28(Bb) 2.755(Bc) 0.827(Cd)
Neo 25(Ca) 2.653(Db) 0.824(Dd)

1) KEFRFER R — AR B 2253 82 (P <0.05) , /NG FhEFRR A — A A [ 2745 0] 2% 5 8.3 (P <0. 05)
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2.3 AT X SR BN 5 K A S
RO HIN R | HIES KR A B

SO (3R 3). BRI B SR BT, st 2

FIS KR R

2.4 HHERUEYS HHERIE | R RI AL B
THERUA YR A S IR B L K o R

SFUFES MW, R4 T HE S ERE ., K

LW, BPLFA K HIERE RN B EEMX, 5
FOUTRE e B 20 0 3 fRRH OG5 L 5 0k A L
PLFA 2 & EAHOC; LW 5 & PLFA 21K
WEIEAME, 5+ 5 RN R R A
PLFA 5+ 5810 B 5 4% W2 1 A0 ¢, 5 R DT R
R REAMEG; FHORES HRE R R

IEAASR.

®3 AEEMELETEEEMTESKEMEITHTMAFMED (T £SD)

Table 3 Seasonal dynamics of soil temperature and soil moisture at 0-10 em depth under different nitrogen deposition( mean = SD)

k

£

2

#

21.38 +0. 16(Db)
21.48 +0.93(Bb)
21.47 +0.21(Cb)
21.58 0. 31 ( Ab)

13.77 +0.43(Dd)
14. 13 0. 24(Bd)
14. 14 0. 10( Ad)
13.98 +0.33(Cd)

20.19 +0. 94(De¢)
20.49 1. 01( Be)
20.25 +0.79( Ce)
20.95 +0.71( Ac)

HEEHF AUTREALF "
Ny 27.77 +1.58(Ba)
N 59 +1. '
010 om +HEEE 0 27.59 +1.09(Da)
Nuo 27.67 £1.25(Ca)
Neo 27.82 +1.56( Aa)
Ny 27.23 £2.99(Bb)
N N . 51+1.34(C
010 om +-HEG KR 2 26.51 £1.34(Ch)
Ny 27.23 £2.69(Bb)
Neo 27.79 £1.71( Aa)

13.22 +2. 13(Cd)
13.69 +2.96(Bd)
13.88 +1.90( Ad)
13.69 +1.31(Bd)

17. 14 2. 01(De)
18.15 +1.59( Ac)
17.36 +1.42(Ce)
17.40 0. 71 (Bc)

27.72 £0.71( Aa)
27.70 = 1. 13( Ba)
27.56 +0. 13( Ca)
27.47 +1.82(Db)

1) KEFRFER R — R RA B 2253 52 (P <0.05) , /NG FhEFRR A — AP [ 2745 0] 2% 5 8.3 (P <0. 05)

F4 TERLEY PLFA SRERFHEXREYY

Table 4  Correlation coefficients between soil microbial PLFA and environment factors

Eis RUTRFRH il SN} BT 5 PLFA + 3R R
AU 1 o NS NS * NS NS
T -0.375 1 % [ * % NS * %
LR 0. 008 0. 636 1 o * ok NS NS
R A -0.187 0. 621 0. 648 1 . o NS
S PLFA -0.359 0.978 0.758 0. 696 1 NS * ok
+ 4 e 0. 020 0.185 -0.218 -0.471 0. 056 1 * %
+- e 0.014 0.593 -0.044 0.144 0. 458 0. 500 1

1) = | # * Z0FRIRTE 5% F1 1% K830 NS AR

3 it

TIERUEY R LIRS RGP T H B/ MEED
TRy, 25 T R & R AR, X 4
e b SR O3 M) R ANOMR b 2 e T AT AR
FHE00 - S A T 2 1 ) S L N
FHREEW, HHOK > 25 T EBUEY % LA
PUBTRERE , fe R RS 5640, iR LS h Y
[ 3R iz ey , o I SR R T e
DGR/ SR TS AR Y ey s e
LRI E PRI S TR I A T3 A - e —
TE I LR TR R I BR L BRI
SEDI A HAb T SR A R DA 2R P
VAR R AR ARG A B R S R S
SEEORH G, Ud W32 DX I B2 o i e v A W 1 A
R, ELRER B S R AL 15 2 PSR R

VIR FEE R J 25 ) L B A R 2 AR A
A IS W e I R B S R AR 3 R L
Y, B AR e b L R PR L
KRB E Y S R A ARG S
HEREE X R AT A A AR iR A
AR SRl A W i T AR A AR A BEAS [) T
PR IR Y RS R B S IEATOG,
5 RS R . AR LR ES
ARG AHLEL PLEA S0 235 1E AR OG5 S8 R A G
YA UL AR W 0972 1 32 b S 38 ) 52 iy
Kz LSRR /N, TR 4 ~9 A8 =1l
FEmi a8 7 ~8 A BRI, (4% = A
B R, F R AR YO BT R A 3 XN
i, AR T MK AR, T K 2k
(bR M 98 v AR DR R A T A KR (L 2 AR
il AR A DRI i ab DX 4 S 5 A= AR A Y
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T A Y) PLFA 8GR IR 285 A TR i 1 5
Y PLFA RO%CE. XA E TR, P 5
RN, h RTINS R —2, L, P AT
RSN T 3 T R AR, £ SE TR PR
YRR RS T I MR T A5 R YL
(] Bt A AF S BT 45 5 3R B R DR o I i
FAIK , Wang %““Eﬁ%ﬁfﬂﬁ?ﬁﬁ%( +N,20 g-mfz)
BRI T 13 0 ~ 10 cm AL 40 E PLFA, G~ M
G ¥ (H3E I T 10 ~20 em LN PLFA %,
Contosta % RIS T [ B FHE AN AT 0 T 145
TRUEE i R 0 2E B e A | 45 SR R I R T R 1 o
T IEAE ) R Treseder! ' XT 82 A H ] it 2L it
BRI Y B S AT 2R A VT, R IR DR
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