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Effect of nitrogen addition to soil respiration in Cinnamomum camphora forest in

subtropical China
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1 Central South University of Forestry and Technology, Changsha 410004, China
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Abstract; Increasing global atmospheric deposition of nitrogen caused by human activities has raised nitrogen input to
terrestrial ecosystem, and thus influenced carbon dioxide emissions from soil. To explore how soil respiration response to
increased nitrogen input, a simulated nitrogen deposition experiment has been conducted in Cinnamomum camphora forest
in subtropical China between June 2010 and January 2012. Soil respiration rate was measured twice a month under four-
levels of N treatments (CK, 0 gm™a™ ; LN, 5 gm™a™'; MN, 15 gm~a™"; HN, 30 g m~a™', experimental inputs) by
infrared gas analyzer techniques, and the results showed that soil respiration exhibited a strong seasonal pattern, with the
highest rates found in the June (819.31 mgCO, m™> h™") and the lowest rates in January (169.70 mgCO, m™ h™").
Nitrogen addition inhibited soil respiration significantly. Soil respiration in CK group was higher than that in any other
treatment group. Annual accumulative soil respiration in LN (2. 55X 10* kg/hm’) , MN (2. 84x10* kg/hm’) and HN
(2.50%10* kg/hm*) was 37. 66% ,30. 62% .38. 95% , respectively, lower than in CK(4.09x 10* kg/hm’®) group,
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however, there was no significant difference between nitrogen treatment groups. The inhibitory effect weakened over time.
From June to September in year 2010, the mean soil respiration rate of LN, MN and HN were (386.31+44.81) mgCO,
m~ h™ (358.25+31.55) mgCO, m™> h™'and (367.35+41.72) mgCO, m~ h™", respectively, which were 49. 63% .
53.28% and 52.10% lower than that in CK group(766.87+101.60 mgCO, m™ h™"). During same time in year 2011, the
mean soil respiration of LN, MN and HN group increased to (512.7+73.12) mgCO, m™ h™", (533.02+41.80) mgCO,
m™” h™', (486.20+50. 12) mgCO, m™~ h™", respectively, which werel9.70% .16.51% .23.85% lower than that in CK
(638.45+74.91 mgCO, m™ h™"). Nitrogen addition couldn’t change the diurnal soil respiration pattern, but depressed
magnitude of soil respiration significantly. Soil respiration during daytime was lower than that in night, the minimums
appeared in 10;00-14:00 and the maximums were in 22;00—2:00. The diurnal mean soil respiration rare in CK, LN,
MN and HN treatment group was (805.86+74.95) mg CO, m~ h™", (689.29+66.25) mg CO, m~ h™", (778.85+
73.73) mg CO, m™” h™" and (609.85+65.33) mg CO, m~ h™", respectively, and the mean soil respiration rate in CK
group was significantly higher than that in LN and HN group( P<0.01). The differences between each nitrogen addition
group were significantly. Soil respiration has the similar seasonal and diurnal pattern with soil temperature at 5cm depth. No
matter in seasonal scale or diurnal scale, soil respiration rates showed a positive exponential relationship with soil
temperature at Scm depth, Exponential relationships between temperature and soil respiration were highly significant in all
plots. However, almost in treatment, there was no obvious effect of soil moisture on soil respiration. LN group had the
largest Q,, values (2.01), which similar to CK group (1.99) and higher than MN (1.79) and HN group (1.95). These
results indicated that there is a significant decline of soil respiration to N addition in subtropical Cinnamomum camphora

forest.

Key Words: nitrogen addition; subtropical zone; Cinnamomum camphora; soil respiration
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W2 4 356 hin® HEHR 46— 114 m R0 50250, AFFHIAIR 17,2 °C, | HFHSI 4.7 C,7 5
1 29. 4 °C; TFEHI 270—300 d, 4F1y H BEITEC 1677 1 hy PRI 1 422 mm o H28 fo 1S40 3 11 2
WA AR DR N 31.4 gm ™ a7 '™

FEHUPIT AR AR AR T 1979—1982 AEIRIE 1, J5 28 A AR BT AL, 2009 4F 4 J A AR BEAC TS BL L3 1,
M A 9% A H BR ( Quercus fabri) . & L ( Paulowwnia tomaentosa ) | 75 fif ( Castanopsis sclerophylla ) . 111 il
( Symplocos caudata ) , K& " # ( Aphananthe aspera ) Fl ¥ B ( Cudrania tricuspidata ) , % 7 #8595 VL IR AT i
( Lophatherum gracile) .BEHK % ( Oxalis. comiculata) 4K ( Paederia scandens ) FR i ( Phytolacca acinosa) 55,

F1 ERRIRSRHE, TIEEARE

Table 1 Stand characteristics and soil physical chemical properties in camphor forest

i % a1 , ; - w5
i, - o i e 8L EA .
Stem density DBH Height . Organic carbon  Total nitrogen Soil bulk density pH
Age/a ) Crown density 3
/(#k/hm?) / cm /m /(mg/g) / (mg/g) /(g/cm®)
14.92 12.55 13.18 1.27 1.50 4.00
20 1600 (1.21) (1.03) 0-9 (0.51) (0.03) (0.11) (0.03)
H5 N AR HELR 22 (E

2 HRAE
2.1 JlEAbR

HUOA T 2010 4E 5 A T AT, A YR TR K K22 [W2EiR e a8 CK (A N AE) I
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ME 5 em b+ IERE TR,
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A WUBR R FH 2 5 R B - A AR I 2 5 4 R FH A S 9L G R s pH (R H FEL AL o 5 IR
SRR I AE
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Xof BERE b, 1 SRR AC e T ARAR bR 1 SR NI B2 (18 1) o AR AR g 25 AR A B . e A Hh I AE
6 H(819.31 mg CO, m>h™")  f/IMEHELAE 1 H (169.70 mg CO, m™> h™") . FERAK CO, AUAFEREILE ] 4. 09
10* kg/hm’

IR

Soil respiration/(mg-COy-h™-m™2)

3
(=]

TR
Soil temperature/°C
o

H 43 Month

E1 TEFRNTERENSTHE

Fig.1 Seasonal pattern of soil respiration and soil temperature at Scm depth
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;103
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m~> h™' (358.25+31.55) mgCO, m™> h™" (367.35+ AL Treatment
41.72) mgCO, m™ h™", 43l &8 CK F£ M ((766. 87 + B2 2010 % 2011 £ 6—9 7 + HFERIE

101.60) mgCO, m~> h™" )k 49. 63% 53.28% 52.10% ;  Fig.2 Mean soil respiration rates during June to September in
2011 4 6—9 H, LN, MN, HN Ab P + 3¢ 0F 0 #% {5 2010 and 2011
((512.7+73.12),(533.02+41.80) , (486.20+50. 12)
mgCO, m™ h™") &£ 2010 4F 6 H—9 J & T+, ifi [A] X BEAE M ( (638.45+74.91) mgCO, m™ h™") PRI A g
FHFEMR, LN MN  HN 4b B4 CK Zb PR 5K 19.70% (16.51% 23.85% (K2)
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3), FAR L IEREI NG e/ ME H BRAE 10.00—14 .00, e KAE H BLTE 22.00—2:00, 7EERRE LA
A B ) U0 A RS AR AR 17%) - SRR AR D, 45 A0 B H 2 - 80T 3 2%k . CK( (805. 86+74.95) mg CO, m™> h™') >
MN ( (778.85+66.25) mg CO, m>h™" ) >LN( (689.29+73.73) mg CO, m™>h™") >HN( (609. 85+65.33) mg CO,
m™ h7") | Jr 224 T CK ALBE H 1 BRI 2 5 T LN HN, 5 MN 2253 R 3 ; LN MN HN 4bBH 25 551
M,

1200
T 1000 F
£
S 800
x5
§§ 600
=6
£
£ 400
8
g 200 |
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285 -
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3
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Fig.3 Diurnal pattern of soil respiration

3.3 RHEEEE BES BRI OCR

TR S SR A AR A 2= S (E 1) o 40T S em Ab 1R EE 5 SR (R A A TE AR
KRF, HASCRBGER N 0. 634—0.678 (P<0.001) (£2) o RJHHH R A5 BB HEAT 7] 5 43 M n] 1525 4b 3
5 em 4b A+ HEIR S A 0P AR K E 5 R (P 2), IR R T b SR R AR R 1Y 49. 39% —
51.98% (K 4) , TR RZRACRE b, T 5ER B e m -t B AUYE , O3 Z [ A7 ZE Al 38 I A OC R &R
JEFEI M 0. 344—0.614(P<0.001) (£ 2) .

®2 TEMRELERE.TEREENEXSH

Table 2 Correlations of temperature at (0. 05Sm with soil CO, flux rates

LR &y A+ M ZREL R Correlation coefficient R
Respiration types Factors CK LN MN HN
Rg T 0.634 " 0.643 " 0.652"" 0.678 "
M 0.121 0.192** 0.112 0.098
Ry T 0.384"* 0.535"* 0.614"* 0.344*
M 0.221 0.199 0.373 0.409

Ry BRURE LI s Ry 5 B I T2 Sem AbH3EIRBE; M. Sem &b HHERJE ; Pearson HHIEHT , SN 45
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Fig.4 Relationships between soil respiration and soil temperature at Scm depth
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251
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Fig.5 Effect of nitrogen addition on nitrogen leaching
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