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Abstract ; Disagreements over the effects of nitrogen deposition on soil respiration still exist, thereby necessitating further

studies. In the present study, we designed an experiment to explore the seasonal responses of soil respiration to various

2 -1

levels of nitrogen deposition (T,: 0 g N m™ a™'as the control; T;; 5 ¢ N m™ a™' as the low N treatment; T,,: 10 g N m™
a”' as the moderate nitrogen treatment; and T,;: 15 ¢ N m™ a™' as the high nitrogen treatment. All treatments were

performed with nine replicates both in the Masson pine forest and in the Citrus plantation at Mt. Jinyun, Chongging, China.
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The different levels of N addition were applied four times at the beginning of each season from May 2014. We measured soil
respiration, soil temperature, and soil moisture simultaneously by using the Automated Soil CO, Exchange Station ( ACE,
UK) for four consecutive days in July, September, November, January, February, March, May, and June, respectively,
at four times each day between 8:00 am and 6;00 pm. The results showed that; (1) the two forests underwent similar
seasonal changes in soil respiration, with the most change being observed during the summer, followed by spring, autumn,
and winter, which yielded the least change. However, the citrus plantation presented significantly higher levels of soil
respiration than the Masson pine forest across all seasons (P < 0.05). (2) Generally, nitrogen deposition suppressed soil
respiration in both forests and these inhibitory effects were strengthened with increasing levels of nitrogen deposition. The
only exception in which nitrogen deposition enhanced soil respiration was in the Masson pine forest during the winter, while
soil moisture was very low. (3) Soil respiration showed significantly positive exponential relationships with soil temperature
(P < 0.01) and significant quadratic relationship with soil moisture ( P < 0.05). Both factors ( soil temperature and
moisture ) are influenced by the levels of nitrogen deposition in subtropical forests. Thus, the results of our study on

subtropical forests confirm the theory that nitrogen deposition inhibits soil respiration.
Key Words: nitrogen deposition; soil respiration; soil temperature; soil moisture; Citrus plantation; Masson pine forest
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Hance) 217 ( Neosinocalamus affinis (Rendle) Keng f.) %, EEHI T ANy . i G % 35 BR ( Microlepia marginata
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A6 B2 S ( Millettia dielsiana Harms) %5,
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Table 1 Fundamental information of those two experimental forest and their soil characteristics from Mt. Jinyun, Chongqing

MRAMRHIE Stand characteristics ST HURFAE Site characteristic
. RS IFE o o " HA
o o mmE U pan s rY I
i . (M) Available soc/
Forest type Canopy Mean Herb pH Total N/ Total P/ . o
Age/a densit Mean heicht/ overaze/ % (/kg) (o/ke) potassium/  (g/kg™")
ensity DBH/Cm e1g] m coverage/ 7o g/ Kg g (g/kg)
W%M . 43 65 D14.2 4.3 85 4.64 18.03 0.74 0.84 48.27
Citrus plantation
2
VEE 45 80 18.6 14.1 504.34 318 0.13 0.32 23,64

Masson pine forest
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Fig.1 Seasonal variation of soil respiration rate under the Masson pine forest and Citrus plantation with various nitrogen addition amount
treatments at Mt. Jinyun, Chongqing
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AL 3 A SN 55 - SR RE AT DA 3 A (1 3) S5 AT, SRRl g - SR B AR AR i R BOC R
(P<0.01) BB T, Ty T, 1 T AL HL5 10 em BRAD 3R B 22 [0 & 5 R A DL E R 80 R* 43 53114 0.613 0.
358.0.358 F10.377, fft e T FHAG AR L3I 35%—62% 7R S, Q, fH /0514 1.36 ,1.351.33 ,1.40; Zh BB AABRALL
EHRRPLE RZER 5 0.558 ,0.238 .0.428 £ 0.165 , 1] fft Bt T R AA MR L EE I 16%—56% 78 5+, Q5
3o 1.32.1.25 1.35,1.19,
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Table 2 Correlation equations between soil respiration rate and soil moisture at 10cm depth across various nitrogen addition treatments under

the Masson pine forest and Citrus plantation at Mt. Jinyun, Chongqing

P %) S| Rs=a+h, W+b, W? R =aW"

Forest type Treatment a b, b, P R? a b P R?

FH AR Ty 5.018 -0.014 -0.001 0.004 0.166 11.110 -0.341 0.002 0.147

Citrus plantation Ty 6.036 -0.161 0.003 0.106 0.071 7.828  -0.248 0.047 0.062
T 4.116 0.019  -0.001 0.137 0.063 8.723 -0.293 0.069 0.052
Tys 1.157 0.156  -0.001 0.014 0.111 0.504 0.640 0.000 0.172

L) T/NIN Ty 3.543 -0.046 0.002 0.025 0.148 2.202 0.145 0.051 0.078

Masson pine forest Ty 4.104 -0.135 0.005 0.004 0.216 1.509 0.268 0.009 0.136
Ty 2.842 0.001 0.001 0.002 0.233 1.570 0.251 0.002 0.186
Ts 1.938 0.086  -0.001 0.006 0.199 1.414 0.270 0.001 0.204

2.5 PR SRR - SR R | A S A 5 5 R R AR D LR P M

G393 M) R A S 18 5T R SO R o - S P i 5 R b SRR B 1 2 5 S R AT 0T (R 3)
ARG T Ak R 45 K bR KO RS ROR AN AN PR | A A B 14 18 40 o BB R SOR 0 T M
WA B pR O TRADL 5 4 SR TR b Sl AP 2 RE A8 I ) g R P bR 0 1 ST Z= 15 72 AR 1Y) 56.69%0—61.4%

http ; //www.ecologica.cn



6 S % 36 &

68 6.0 = IEHAKKT,

[ HEREFKT, 5
5.0 - 8 50
40 ® 40 +
A
30 - 30 -
20 g 20
Rs =1.886¢"%317 Rs = 1 84400287
1.0 R2=0.613 1.0 R?>=10.558
P=0 P=0
0 1 1 ] |
0 10.0 20.0 300 40.0
60 R AT
50
%
40 000
30 oo
T‘{’ Tz{: 20 - (¢] aD
£ & Rs=1.819¢007 £ Rs = 20428871
s 10 R2=0.358 3 10 R*=0.238
# E . M E P=0
3 P=0 g
igﬂ N 0 1 1 1 1 iﬁﬂ N 0 | | | |
@ °~§ 0 100 200 300 400 @ °~§ 0 10.0 200 300 400
® S5 60 ® 5 60
HE H 5 BT
2 50 2 50 o
g g °
3 40 Z 40 | @
w1 [95) %
30 | 30 |- 8 x
%
20 20 |- & ¢
Rs = 1483260‘029T Rs = 1.71260'03(”‘
10 b R*=0358 10 R*=0.428
P=0 P=0
0 | 1 1 ] 0 1 1 1 J
0 10.0 20.0 30.0 40.0 0 10.0 20.0 300 40.0
60 6.0 -
FHAGART 15 I RARKT 5
50 50 [ °
o]
40 40 [ N g .8
0
3.0 |- g o 30 [ %,
20 & © o 20 F o® ”
a O Rs = 1.523e0-0347 Rs =2.132e0-0177
1.0 - R2=0377 10 - R*=0.165
P=0 P=0.004
0 | 1 1 J 0 1 1 Il |
0 10.0 20.0 30.0 40.0 0 10.0 20.0 30.0 40.0
10emg Ak 13383 B 10cmig b 13 Ji
Soil temperature at 10cm depth/°C Soil temperature at 10cm depth/°C

3 ERERLUMHGHRNDEMKERERIMIESEMUZE T LE 10em REWERSEENXR
Fig.3 Relationship between soil respiration and soil temperature at 10 cm depth with various nitrogen addition amount treatments under

the Masson pine forest and Citrus plantation from Mt. Jinyun, Chongqing
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SRR [R] I ) o T AR B A S ARG . Althea 2517 ZERTFEAS T RSN ARINE & B+ ST 55 B 5
L AR B AR G, AR AR W B ARG AR S v AT AR bR SR IR IR 25 o T S R A, AT ] BE R AN A
AP BEAR | 7 P AR MG AR AR 1 22 Hon A, RIEA LIS BRI MIR S, SRS A s sh et T +
SR RS AL, AT RAFBE B DK SRR it 1 U By AR 28 AR 1 S A8, B T Rl
Wi e R R T A LB iR DA™ A CO, BRI PR

®3 BEREZUHBHRNEEMRAKTEMETESLEBER T IEERS 10em RERE(T)REE(W)HNESXEHRE
Table 3 Combined relationships between soil respiration and soil temperature as well soil moisture at 10 cm depth across different nitrogen

addition amount treatments under the Masson pine forest and Citrus plantation at Mt. Jinyun, Chongqing

st st Rs=a+bT+clW Rs=ac" e
Forest type Treatment a b c P R? a b ¢ P R?
bR Ty 1.234 0.002 0.121  0.000**  0.619 0.625 0.032 0.003  0.000** 0.614
Citrus plantation Ts 1.311 0.109 0.003  0.000**  0.333 0.649 0.03 -0.015  0.000"* 0.359
T 1.186 0.112 0.002  0.000**  0.350 0.52 0.03 0.026  0.000** 0.358
Ty -0.135 0.118 0.054  0.000** 0395  -1.021 0.033 0.489  0.000** 0.478
R T, 1.389 0.088 0.01 0.000**  0.558 0.495 0.028 0.047  0.000** 0.566
Masson pine forest Ts 1.49 0.06 0.034  0.000**  0.257 0.316 0.019 0.163  0.000** 0.283
T 1.244 0.086 0.015  0.000**  0.426 0.366 0.027 0.084  0.000** 0.444
Ty 1.73 0.038 0.033  0.001** 0231 0.244 0.013 0.214  0.001** 0.280

# % FIRE 0.01 BFEKFETFIIZERE; « FoRTE 0.05 BEKCF T R2ERNE

LI A A FE AR AL, T U AR A AT SR b DX A VA | TR S BRI AT TR S v -
IS 2 B P B I s kT > B/ B> A B AL A, X S XIHFESE D Rt —, mAS R g,
RNHEFS>EFSKESLET FESKENLIL S T % XHESERA—Z JEFE W GE 2o x4 b FE %
[ 00 2 B V) ) S e A, S X NP oK, RO I TR I IR R R R R R e, RAF
WA MA RN TR AR LT LI R, TR gE 950 i, 356 i P ah i e SO g vkl
g R AR A R Y RS A SR I - R YR | S S T K AR AR S RN R AR CO, Y R
BEIR

RTINS FRAR L AENE 0 (1 52 =24 3 Fh AR TE SRR B3 Bkl RSB 4 B A DT 5
AR NI AN A SRR AT 0P, X5 E N AMR 2T 45 R — 5, o, Rl S 7ERT
FATL T WERK A% (Populus dettoides) N THARET & IUL A | o Z0RT = ZAL B CO, HEBCRE 43 513> 12.35% |
14.45% M1 15.73% , RNZEF %4 LI, U S E 0] T IRH AR AR (0 - 3P g HLADHIFE S 1 aF R R T
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Fig.4 Response surface of soil respiration to soil temperature and soil moisture in Masson pine forest and Citrus plantation
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