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Table 2 Changes of soil properties under different nitrogen level addition treatments in different layer
2 i y e " LI HA A
+= IS LHATHLBE B A AT L pHI R s
Soil layer/cm  Treatment SOC/(g-kg™ TN/(g-kg! C/N ratio DOC/(mg-kg H kA g~
y (gke) (gke) (mg-kg ) p o i )
HN 277+19 A 1.90£0.05 A 145+£0.56 A 140+5 A 415+0.12B 33.1+49A 6.1+1.7A
0~10 LN 36.7+14B 2.20+£0.04 B 16.8+0.39B 192+ 1B 4.01+£0.03 A 282+3.1A 6.7+0.6 A
CK 28.8+£0.82 A 1.87£0.02A 154+£023A 127+16 A 4.05+0.02 A 203+23A 31£0.6B
HN 13.7+1.1 A 1.10£0.02 A 124+£0.75 A 204+1.6 A 425+0.02B 234+1.5A 53+1.0A
10~20 LN 13.8+0.39 A 1.06 +0.03 A 13.0+041 A 248+2.1B 423+0.03B 20.1£1.0 AB 58+12A
CK 126 £0.77 A 1.07£0.04 A 11.8£0.33 A 253+£0.25B 434+0.05A 157+13B 6.9+0.8A
N 0.04 0.99 0.17 0.04 0.007 0.95 0.02
pvalue D <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.03
N xD 0.55 0.85 0.18 0.46 0.007 0.43 0.03

E: AR RGP REOR R — B AR AL B A 22 57 8 2 (p < 0.05) N: &tk D: +)Z;
Notes: Different capital letters indicate statistical significance in the same soil layer at p = 0.05. N, Nitrogen deposition; D, Soil depth.
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Fig. 1 PLFAs concentration of soil microbial groups in different N level addition treatments in different layer
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Table 3 Correlations between soil PLFA content and soil physical and chemical indicators

ES= WA AR AR TN A WAL pHIH AT A ALK
Soil layer/cm Microbial group NH,™-N NO; -N SOC TN C/N ratio pH DOC

2= RFAMEANTE GP -0.033 0.479 0.531 0.651* 0.336 -0.212 0.580%
22 [P A0 GN -0.101 0.561 0.655% 0.762%* 0.475 —0.356 0.629*
“ % Bacteria —0.059 0.514 0.582* 0.699* 0.392 —0.269 0.604*

010 L ACT -0.158 0.55 0.599* 0.688* 0.435 -0.34 0.565
FLT# Fungi —0.046 0.4 0.724%* 0.773%* 0.611% —0.326 0.589*
4 PLFAs -0.079 0.53 0.642* 0.748%* 0.458 —0.307 0.627*
22 [RBA AR GP 0.113 0.066 —0.095 0.205 —0.287 0.528 —0.422
2 KA GN 0.232 —0.031 -0.128 0.236 —0.344 0.352 —0.261
0% Bacteria 0.176 0.022 —0.116 0.23 —0.329 0.469 —0.366

10720 BT ACT 0.026 —0.072 0.02 0.346 —0.214 0.477 —0.014
FLT# Fungi 0.133 —0.143 —0.051 0.32 —0.292 0.139 —0.094
4 PLFAs 0.149 —0.02 —0.085 0.281 -0.319 0.45 —0.274

VENote: **p < 0.01, *p < 0.05.
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HA/MNEFB @

R?=0.93 p<0.001

0 5 10 15
YIr RSN /%
Increase in mean squared error/%
TE: AEHEEHLARAEAL 100 YIBATHYF- 2 F 5 ik 28 (%) B 23 L
KPR T AL B B . *FR p < 0.05, **FIR p < 0.001,
Note: The importance of predictor variables is evaluated using the
percentage increase in the mean squared error (%) from 100 runs of random

forest model. *indicates p < 0.05, **indicates p < 0.001.
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Fig.3 The relative contributions of
driving factors on SOC
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Effects of Nitrogen Deposition on Soil Organic Carbon and Soil
Microbial Communities in a Natural Castanopsis carlesii Forest

LIU Chun-hua', WU Dong-mei*, LIU Yu-hui', CHEN Hui', SHEN Bao-gui', JANG Zong-kai', LIU Xiao-fei*

(1. Xinkou Experimental Forest Farm of Fujian Agriculture and Forestry University, Sanming 365002, Fujian, China;
2. School of Geographical Sciences, Fujian Normal University, Fuzhou 350007, Fujian, China)

Abstract: [Objective] To study the effects of N deposition on soil organic carbon and microbial community struc-
ture in subtropical evergreen broadleaved natural forest, in order to better understand the response of forest ecosys-
tem to future N deposition and develop effective mitigation strategies. [Method] An N addition experiment was de-
signed to evaluate the effect of N deposition on soil carbon (C) and soil microbial communities in a natural Castanop-
sis carlesii forest in subtropical China. In this study, randomized block design was adopted with three-levels of N ad-
dition, viz. control (CK, 0 kg'hm>-a™"), low N (LN, 40 kg'hm *-a"") and high N (HN, 80 kg'hm*-a™"). [Result] Com-
pared with the CK, the total microbial biomass examined by phospholipid fatty acid analysis (PLFA) were insignific-
antly increased in LN and HN treatment. The SOC concentration in LN treatment was 27.4% higher than that in CK
treatment in 0-10 cm depth, while no significant effect being observed in HN. There were no significant effects of N
addition on SOC concentration at the 10-20 cm soil depth in both LN and HN treatment. LN treatment significantly
increased the total biomass and the biomass of each microbial component, while there was no significant effect in HN
treatment at the 0-10 cm soil depth. Correlation analysis and random forest model analysis showed that increased dis-
solved organic carbon (DOC) concentration, total nitrogen (TN) concentration, C/N ratio and the increase of total mi-
crobial biomass under N deposition are the key factors driving soil organic C accumulation. Principal component ana-
lysis showed that N deposition significantly changed the microbial community at the 0-10 cm soil depth while not in
the 10-20 ¢cm depth. [Conclusion] Short term elevated atmospheric N inputs can increase forest soil C storage by in-
creasing DOC concentration and microbial biomass in subtropical natural forest, while the long-term effects of N de-
position on soil C sequestration remains unknown.

Keywords: subtropics; evergreen broadleaved natural forest; nitrogen deposition; soil organic carbon; microbial

community composition
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