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Response of culturable soil microorganisms to simulated nitrogen deposition in a

natural evergreen broadleaf forest in Rainy Area of Western China
ZHOU Shixing , XIANG Yuanbin, XIAO Yongxiang, HUANG Congde * , TANG Jiandong, LUO Chao, HAN Bohan,

LIANG Kaige
College of Forestry, Sichuan Agricultural University, Chengdu 611130, China

Abstract: Forest soil microbial activity is an important aspect of soil properties, and the number of the three kinds of
microorganisms ( bacteria, fungi, and actinomycetes) is an important indicator of the level of soil microbial activity. To
understand the effects of increasing nitrogen deposition on soil microorganisms, an in situ experiment was conducted in a
natural evergreen broadleaf forest in Ya'an City, Sichuan Province. We conducted the field experiment between November
2013 and December 2014. Four levels of nitrogen deposition were set; control (CK 0 kg N hm™ a™") | low nitrogen (L 50
ke N hm™ a™'), medium nitrogen (M 150 kg N hm™ a™"), and high nitrogen ( H 300 kg N hm™ a™'). The results
indicated that the number of bacteria, fungi, and actinomycetes in the 0—10 cm soil layer was significantly greater than

that in the 10—20 cm layer. Nitrogen deposition did not change the original vertical distribution pattern of bacteria, fungi,
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and actinomycetes in the natural evergreen broadleaf forest in Rainy Area of Western China. The L treatment did not have a
significant effect on total soil microbial number, whereas the M and H treatments significantly reduced the total soil
microbial number in both the 0—10 ¢cm and 10—20 cm soil layers. Nitrogen deposition inhibited the number of bacteria in
the 0—10 c¢m and 10—20 cm soil layers, and as nitrogen deposition increased, the inhibition effect was enhanced.
Compared with the control, the M and H treatments significantly increased the number of fungi in the 10—20 cm soil layer
during summer, indicating that a suitable amount of nitrogen deposition could effectively alleviate the nitrogen limitation of
soil fungi in that season. Nitrogen deposition decreased the amount of fungi in the 0—10 cm soil layer, but there was no
obvious relationship between the decrease and nitrogen deposition rate, whereas nitrogen deposition increased the number of
actinomycetes in the 10—20 cm soil layer, and the increase was greatest in the M treatment. Nitrogen deposition first
increased and then inhibited the number of actinomycetes in the 0—10 cm soil layer. The L. and M treatments increased the
number of actinomycetes, whereas the H treatment reduced the number of actinomycetes. The effects of nitrogen deposition

on the quantity of soil microbial organisms decreased with increasing soil depth.

Key Words; simulated nitrogen; culturable microorganisms; rainy area of Western China; natural evergreen

broadleaf forest
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Fig.1 Changes of soil total microbial number in 0—10cm and 10—20cm depths of soil layer in different N treatment
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Table 1 Results of repeated measures ANOVA for the effects of N treatment, sampling time and soil layer on soil microbial number

A [DGR7/P5S ATE =N} R TE
Factor Total microbial number Bacteria Fungi Actinomycetes
N <0.001 <0.001 <0.001 <0.001
T <0.001 <0.001 <0.001 <0.001
L <0.001 <0.001 <0.001 <0.001
NxT <0.05 0.071 <0.001 <0.001
NxL <0.001 <0.001 <0.001 <0.001
TxL <0.001 <0.001 <0.001 <0.001
NXTxL <0.001 <0.001 <0.001 <0.01

N Jifi AL P | nitrogen treatment; T: RAFERT[E], sampling time; L: 32K, soil layer
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Fig.2 Changes of soil bacteria number in 0—10cm and 10—20cm depths of soil layer in different N treatment
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http ; //www.ecologica.cn



6 A

B
4

Eild 37 &

2.4 LA TR Lk B 19 5 )

& 4 AT%0, CK AL B 0—10 em )2 RFHHR KT 10—20 cm + 2, AU AR BUE X R H AR R
AL P A LR RO A H W R EN A (F 1) ,7E 0—10 em A1 10—20 em HEH RN SR, EF
Ak, 5 CK ALBAHLL, B UTREAR MO + 5k il i 2= 15 gl

AR 4 2 - R TR AR R DR B AR — 3, RDCREALEE 1 a J5,L .M F1 H 03 0—10 em +J2 Y
TR H B 2 W CK HE N 18.89% .32.54% Fl1—16.53% 5 10—20 em + )2 AR T B0 20 0 b CK 36 hn T
13.57% 42.92% 1 16.07% ., J5 224 Hr 20, L A1 M AR B 24800 T 0—10 em )2 FHO L H & (P<
0.05), H M AbFH P42 4 F fei 1 H AR S 25 B AT T 498 04k TR IS (P<0.05) s A DTRE S 1 m 1 10—
20 em + )2 FIEOLR EER (P<0.05) , DL M ARFEXT + e AR B AR SR o B

210
OCKOL 8M BH

180
150

120

90 | aqf

w
9

60 F| |

30 H I

e
actinomycetes number(x 10%cuf-g-'dry soil)

0

0—10cm | 10—20cm
2014-03
#Z Spring

0—10cm | 10—20cm
2014-06
22 Summer

0—10cm | 10—20cm
2014-09
FkZ Autum

0—10cm | 10—20cm
2014-12
4.2 Winter

4 0—10cm 1 10—20cm T ERRENBEKETLERNELZRHERINETE
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