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Effects of Nitrogen Addition on Rates of Carbon and Nitrogen Mineralization in Subtropical

Forest Soils in Central Yunnan

CHEN Leixi', CHEN Wen', LIANG Ziqi', SONG Yali***, ZHOU Jing*

(1 College of Ecology and Environment, Southwest Forestry University, Kunming 650224, China; 2 College of Soil and Water
Conservation, Southwest Forestry University, Kunming 650224, China; 3 National Positional Observatory of Yunnan Yuxi
Forest Ecosystem, State Forestry and Grassland Administration, Yuxi, Yunnan 653100, China; 4 Forest Fire Control and
Forestry and Grass Information Center of Kunming, Kunming 650506, China)

Abstract: In order to understand the effects of nitrogen deposition on carbon and nitrogen mineralization (Cpin, Npin) in
subtropical forest soils under global changes, and to elucidate the characteristics of soil Cp;, and Ny, changes in dry and wet
seasons and their relationships with soil environmental factors, four typical forest soils, namely, Quercus aquifolioides forest
(GSL), Evergreen broad-leaf forest (CL), Pinus armandii forest (HSS) and Pinus yunnanensis forest (YNS), in subtropical
Yunnan were studied, and four N-addition levels were set up: CK (0 g/(m*a)), LN (10 g/(m*a)), MN (20 g/(m*-a)), and HN (25
g/(m>a)). PVC pipe soil was collected in dry season (November) and wet season (July) and brought back to the laboratory for 28 d
incubation. The results showed that: 1) with the extension of incubation time, the average daily organic carbon mineralization of
each forest stand showed an overall decreasing trend both in dry and wet seasons, while the cumulative mineralization increased
gradually, but the rate of increase gradually slowed down. 2) Compared with CK, C,,;, was inhibited by 18.34%21.37% in GSL,
and promoted by 23.95%-10.28% in YNS in the dry season under N addition; C,,;, was inhibited by 14.97%—-40.12% in CL, and
by 41.14% in HN-YNS, while was promoted by 17.71% in LN-YNS in the wet season; In the two seasons MN inhibited C,;, of
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HSS by 13.09% and 36.45%, respectively. 3) Under N addition, Ny,;,, was suppressed by 20.03%-95.31% in HSS, and promoted
by 192.67%—658.92% in YNS in both seasons; N, was promoted by 70.15%-259.07%) in CL in wet-season, and inhibited by
85.59% in CL-MN but promoted by 51.02% in LN-MN in dry season. Correlation analysis showed that N addition in dry and wet

seasons mainly suppressed soil Cp,;, and N, by changing soil pH, inorganic N (NO;-N, NH;-N, etc.) contents, or nitrogen form

in each forest stand, while it promoted soil C;, by increasing SOC content.

Key words: Carbon and nitrogen mineralization; Soil environmental factors; Wet and dry seasons; N addition; Central Yunnan
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Fig. 1

Effects of nitrogen addition on soil physicochemical properties in dry season

http://soils.issas.ac.cn



358 +

e %58 %

16.31%. 14.52%). B N ¥ KT+, HSS.
YNS Y TN 7 & Al HSS i) TK & a5k 2 LT H
(TN8.03%~22.46% . 1.12%~18.04%, TK 44.28%~
74.13%), CL. YNS (¥ TK & & 3290 R 5o % 5 4
B, GSL By TK & & W7E MN T A3/, GSL. CL.
YNS Y NH;-N &k 2 s, H7E HN &b
HUR A Friml, 4 AT NOS-N & s R & T
L

2.1.2 BELE O BE, M ON EREAKENTE,
CL. HSS iy pH K GSL. YNS #J NH;-N ik 52
RS, CL, HSS i) TN &AL R —HFE
A LN, HN Fh#H, MN F#K), YNS [ TN &0
SERMEH, GSL. CL Ml YNS (1) TP & 8k 50

WG RS, AW HSS 1Y TP &4 CK
#RAG TS AN(LN 78.57% . MN 30.00%. HN 65.71%),
H MN Z3F GSL # TN, TP SHEMEEI ST
104.03%. 250.00%, ¥J°4 CK 4 2 52 (8 2). 5 CK
AHEE, MN 2L ZEHEAN T GSL B SOC(27.17%).
TK(26.60%)f &, HN 4T YNS /) TK & i i
EHEINT 14.98%, SOC N ZE Wb 1 38.88%. IAF,
N @ e EH T HSS Ay SOC. TK & i
(8.78%~29.86% . 29.05%~51.35%). Ffi N ¥ I,
CL 1Y SOC . TK & 5 R BAH [ (SOC Ky S/ f5 s,
TK W R Se38nissi2b), B YNS [ NO3-N St
ke b, HAl 3 Fbksr NOs-N & ARk 5241
IR I

== CK =LN == MN = HN

6r 80T
aab abdc a a
9 beb feg 60F
4r @
= 2 4ot
Q
2F 2
200
O GSLCL  HSS  YNS 0
MRl
150
5 1.0 .
i} brbe
=9 C
o5

NH,;-N(mg/kg)

GSL  CL HSS  YNS
Mo

0.4r
a
a
0.3 bl 2ad
5’:" a
a pd . ;0.2 a b b
Z
d = <
0.1r0 b
: 0.0
YNS GSL CL HSS YNS
L Ve
abd
b2 a
ab
a ab
a
a b, b

NO;-N (mg/kg)

-10

GSL  CL HSS  YNS
LSt

2 FARINAIRE IR R R

Fig. 2 Effects of nitrogen addition on soil physicochemical properties in wet season
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Fig. 3 Effects of nitrogen addition on soil carbon mineralization in dry and wet seasons
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Fig. 4 Daily average mineralization of soil organic carbon in dry and wet seasons
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Fig. 5 Changes in accumulated soil organic carbon mineralization in dry and wet seasons
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Fig. 6 Effects of nitrogen addition on nitrogen mineralization in dry and wet seasons
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Fig. 7 Correlations between soil carbon and nitrogen mineralization rates with environmental factors in dry season
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Fig. 8 Correlations between soil carbon and nitrogen mineralization rates with environmental factors in wet season
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