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Effects of nitrogen deposition on carbon and nitrogen contents in soil aggregates in temperate
forests of Changbai Mountain, Northeast China. ZHOU Xue-ya', CHEN Zhi-jie>>*, GENG
Shi-cong®, ZHANG Jun-hui*, HAN Shi-jie’* ('Ministry of Education Key Laboratory of Geospatial
Technology for the Middle and Lower Yellow River Regions, College of Environment and Planning,
Henan University, Kaifeng 475001, Henan, China; *Tan Kah Kee College, Xiamen University,
Zhangzhou 363105, Fujian, China; *College of Life Science, Henan University, Kaifeng 475001,
Henan, China; *Key Laboratory of Forest Ecology and Management, Institute of Applied Ecology,
Chinese Academy of Sciences, Shenyang 110016, China).

Abstract: Nitrogen deposition is one of the most important factors affecting carbon (C) and nitro-
gen (N) cycling in terrestrial ecosystem. A six-year N addition experiment was carried out to
explore how N deposition affected C and N fractions in soil aggregates in the secondary aspen forest
(YHL) and primary Korean pine broad-leaved forest ( HSL). We investigagted the effects of N
addition on dissolved organic carbon and nitrogen (DOC and DON) , microbial biomass carbon and
nitrogen ( MBC and MBN) , particulate organic carbon and nitrogen ( POC and PON) in soil aggre-
gates with different particle sizes. The results showed that the contents of carbon and nitrogen frac-
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tions generally increased with the decrease of particle sizes of soil aggregates except for POC and
PON. In soil aggregates of HSL, POC and PON significantly decreased by 20.7% and 22.6% in N
treatment, respectively, but DOC increased by 11.6%. In YHL, N addition treatment had no signi-
ficant effect on C and N fractions in soil aggregates. Total carbon or nitrogen correlated well with the
active C and N fractions in soil aggregates, with a great significant negative correlation between POC
and DOC in HSL (r=-0.503) and a significant positive correlation between DOC and MBC (r=
0.462). In HSL, the negative effect of N treatment on POC and PON and the positive effect on
DOC was mainly attributed to the accelerated decomposition of POM by stimulating microbial activi-
ty. Soil C and N pools in HSL were more vulnerable to N deposition than that in YHL.

Key words: nitrogen deposition; soil aggregates; dissolved organic carbon; dissolved organic nitro-
gen; microbial organic carbon; microbial organic nitrogen; particulate organic carbon; particulate

organic nitrogen.
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Fig.1 Effects of N additions on TC and TN concentrations in
different soil aggregate classes of two forest types ( mean+SE).
NO: O kg N - hm™2 - a~!'; N50: 50 kg N - hm™2 - a~! YHL. /45
M The secondary aspen forest; HSL: JE UG [ i 2T FA AR The primary
Korean pine broad-leaved forest. TC 4% Total carbon; TN ; 4> Total
nitrogcn.‘FE] The same below.
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Table 1 Effect of N addition (N) and aggregate sizes
(size) on carbon and nitrogen compositions in aggregates
(F value)

SR YHL HSL

Parameter size N Nxsize size N NXsize
TC 1.769 0.042 0.709 4.899*  0.781 0.150
™N 0.985 0.012 0.860 4718 3.440 0.261

NH,* 3.286 0.579 0.701 2.721 1.659 0.094
NO;~ 25.414*  1.229 2.336 2.070 0.639 0.207
POC 3.729 0.038 0.233 3.299 4720%  0.166
MOC 4.831* 0.263 0.727 2.273 2.088 1.237
PON 13.672  0.023 0.568 2.827 7.633%  0.237
MON 2.044 0.075 1.566 3.061 2.187 2.162
DOC 2.924 3.632 0.248 38.659 8.645" 0.331

DON 3.718 0.034 0.194 3.726 0.085 0.427
MBC 16.613*  4.336 6.593%  11.841*  0.574 1.481

MBN 60.705°  7.735 2.633 35.757 " 2.365 1.631

% P<0.05. TC: 48 Total carbon; TN: 4% Total nitrogen; POC ; ik
F LB Particulate organic carbon; PON; U4 HL%& Particulate organic
nitrogen; MOC WA ALK Mineral organic carbon; MON . W IRA VLA
Mineral organic nitrogen; DOC T YEG B Dissolved organic carbon;
DON: A[iAEMAMLA Dissolved organic nitrogen; MBC . {4 )4 W) &
fifé Microbial organic carbon; MBN: fif /£ 4/ ¥ & 20 Microbial organic
nitrogen. YHL: KA HEIK The secondary aspen forest; HSL: J5 4 FE -
ZIHAMK The primary Korean pine broad-leaved forest.

B B 25 5  HSL T A AR+ TN & i
KFN(11.02£1.60) g - kg™, BEE TR RMK (4~
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Fig.2 Effects of N additions on carbon component concentrations in different soil aggregate classes of two forest types (mean+SE).

POC: BRI A LBk Particulate organic carbon; MOC; #"Jii #/LA#% Mineral organic carbon; DOC . Al ¥AEPEA HLEK Dissolved organic carbon; MBC: i

H W HE W ek Microbial organic carbon. T [A] The same below.
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Fig.4 Pearson correlation analysis between carbon and nitrogen
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