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Abstract: Atmospheric nitrogen deposition contains both inorganic and organic nitrogen. How—
ever most of the previous studies focused on the effect of inorganic nitrogen deposition on soil
organic carbon ( SOC) mineralization; little information on how organic nitrogen deposition affects
SOC mineralization is available. In this experiment surface soils (0—10 cm) were collected in a
long-term experiment of simulating nitrogen deposition that included the control ( CK) inorganic
nitrogen ( IN) organic nitrogen ( ON) and inorganic + organic nitrogen ( IN : ON=7 : 3;

MN) treatments in a larch ( Larix gmelinii) plantation. These soil samples were divided into two
groups with or without nematocide to investigate the role of soil nematode on SOC mineralization

under the background of nitrogen deposition. All soils were incubated at 25 °C for 62 days and
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the rate of SOC mineralization was measured. The results showed that the SOC mineralization was
significantly suppressed by nitrogen deposition and it was reduced by 15.7% 23.9% and
34.3% in IN ON and MN treatments compared to CK treatment respectively. This suggested
that the suppression of mixed nitrogen deposition on SOC mineralization was higher than that of
inorganic or organic nitrogen deposition alone. Thus the suppression of atmospheric nitrogen dep—
osition on SOC mineralization might be underestimated by using a single type of inorganic or or—
ganic nitrogen deposition. The rate of SOC mineralization increased when nematocide was added
to soils. The effect value of nematocide increased by 0.08% 42.40% and 29.0% in IN ON and
MN treatments compared with the CK treatment respectively. The result indicated that the effect
of soil nematode on SOC mineralization depended on the form of nitrogen deposition. Further—
more cumulative amount of SOC mineralization was significantly positively related to C : N ratio

available phosphorus concentration and the ratio of fungi to bacteria but was significantly nega—
tively correlated with NO,”-N concentration and the ratio of gram—positive bacteria to gram-nega—
tive bacteria. So nitrogen deposition was helpful to decrease CO, emission from soil in temperate

forest ecosystems under the background of global change.

Key words: organic nitrogen deposition; soil organic carbon mineralization; soil nematode;
phospholipid fatty acid; Larix gmelinii plantation.
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Table 1 Fatty acids used in the analysis of microbial community composition in the study
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Table 2 Effect of different forms of nitrogen on soil physicochemical properties
C:N NH, "N NO,"N pH
(%) (%) (mg+ke")  (mge-keg')  (mgekg™) (%)
CK 6.13+0.21 a 0.50+0.01 a 12.24+0.36 a 2.67+0.60 a 55.86+8.05 a  30.79+2.62 a 4.47+0.1 a 39.87+5.75 a
IN 6.90+£0.29 a 0.57+£0.05 a 12.15+0.48 a 6.98+0.38 b 83.42+1.57b  30.02+6.26 a 4.54+0.07 a  38.71+3.95 a
ON 6.33+0.22 a 0.53+0.01 a 11.92+0.54 ab  2.71£0.35 a 87.84+£9.92 b  29.06+4.47 a 4.61+£0.12 a  43.49+4.26 a
MN 6.27+0.12 a 0.56+0.01 a 11.23+£0.07 b 4.49+0.39 ¢ 102.37£9.32 b  27.18+3.87 a 4.48+0.03 a  42.12+3.49 a
+ (n=6) . (P<0.05) . T CK TN ON
; MN 7:3
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Fig.1 Temporal variation of cumulative amount of soil or—
ganic carbon mineralization in different treatments

o CK.INJON  MN
N pH o
2.2
CK.IN.ON MN

( n; CK IN.ON MN
k ( P<0.05) , CK.IN.
ON MN
: CK>IN>ON>MN CK IN.ON

MN
15.71%.23.87% 34.31% ( P<0.05) .
IN.ON
MN SOC CK
0 0.08%+42.40%

29.0% ( 2) . CK.IN.ON MN
( P>0.05) .
2.3
CK MN
3

24 a

18 | a

—
—e

TR MBE (%)
o o ©

w
T

o

CK IN ON MN
b3

Fig.2 Effect value of soil nematode on cumulative amount
of soil organic carbon mineralization in different treatments
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Table 3 Effect of different forms of nitrogen on soil microbial community composition

(nmol * g7") (nmol * g7") (nmol * g™") (nmol * g™") (nmol * g7")
CK 23.26+2.19 ab 186.37+14.9 a 29.84+2.51 a 62.30+£5.06 a 86.31+£7.89 a 0.124+0.002 a 0.727+0.028 a
IN 21.10+1.83 ab 178.30+£15.94 a 30.08+2.67 a 61.81£6.70 a 81.85+6.82 a 0.119+0.006 a 0.748+0.024 ab
ON 24.03£3.32 b 195.53£24.29 a  33.56£3.92 a 68.59+9.32 a 89.99+£11.08 a  0.122+0.004 a 0.756+0.025 ab
MN 17.11+1.43 a 151.29+14.11 a  28.70+2.36 a 55.69+5.54 a 66.13£6.48 b 0.114+0.002 a 0.847+0.056 b
+ (n=6) . ( P<0.05) . T CK CIN TON

; MN 7:3
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Fig.4 Relationships between the cumulative amount of soil organic carbon mineralization and the ratios of fungi to bacteria
gram-positive to gram-negative bacteria
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