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that most terrestrial ecosystems experience. Increasing N deposition could affect soil respiration and consequently, affect the
soil carbon (C) and N cycling. In this study, an N deposition simulation experiment was carried out in the Cunninghamia
lanceolata forest in Shixi, Taihe County, Jiangxi Province, China. Soil carbon emissions were analyzed, using an alkali
absorption method, under four treatments (no N and Phosphorus (P) addition (CK), N1 addition, N2 addition, and P
addition) at four different temperatures (5°C , 15°C, 25°C, and 35°C ). Soil respiration was inhibited by N deposition. As
the temperature increased, soil respiration increased substantially (P < 0.05). Different treatments had different effects on
soil carbon emissions. The change regulation of CO, accumulation emission and high N change regulation were similar-for P
addition under different temperature conditions. At 5°C , N addition inhibited soil carbon mineralization and this effect was
stronger with increasing N concentration, whereas P addition promoted the soil carbon emission with increasing N
concentration. However, at 15°C and 35°C, N and P addition had an inhibitory effect on the soil carbon emission.) At higher
temperatures ( 25°C and 35°C ), total soil carbon significantly affected the CO, accumulation; however, at lower
temperatures (5°C and 15°C) total soil carbon had the opposite effect on CO, accumulation. At.5°C'; soil water content in
different treatments had a significant effect on soil carbon emission, whereas the other three témperatures (15°C , 25°C, and
35°C) had no significant effect. At 25°C , soil carbon emission was significantly affected by soil DOC (P < 0.05) , whereas
no effect was observed at the other three soil temperatures (5°C, 15°C, and 35°C ). At 25°C", soil/DON had no significant
effect on soil carbon accumulation emission. At 5°C , soil water content in different treatments had a significant effect on soil
carbon emission but no significant effect at the other three temperatures (15%€., 25°C., and 35°C). The Q ,value under N
and P addition was lower than that under the control condition (no N and P addition) and the Q,, value decreased with
increasing N concentration. However, the difference in N deposition'had no significant effect on the Q, values. The potential
carbon emission from soil respiration was simulated by the single reservoir model, C, = C, (1—exp™). The results indicated
that the four treatments had a significant effect on potential soil carbon emission at 5°C, 15°C , and 35°C, but no significant

effect at 25°C.

Key Words; N deposition; Cunninghamia lanceolata plantation; carbon mineralization; temperature
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Table 1 Physicochemical properties of the soil used in the experiment

4b 7 CES R 4k AL e
Treatments Moisture/ % P Total N/% Total C/% C/N Total P/%o
CK 20.64+1.35a 4.45+0.12ac 0.14+0.02a 2.24£0.23a 15.84£0.57a 0.16+0.02b
N, 19.55+0.81a 4.19+0.05h 0.13x0.01a 2.1420.10a 16.36=0.36 0.1620.01b
N, 19.300.93a 4.21+0.05¢ 0.130.00a 2.1120.10a 15.76+0.36a 0.17+0.01b
P 19.08+1.35a 4.65:0.11a 0.130.02a 2.02:0.16a 15.66=0.95a 0.27+0.01a

CK A GG N, AR N 50 kg Nhm2a™ N, . & Z 5 100 kg Nhm 2 a™ P &R N 50 kg P hm 2 a™!, FFIAFEFHa b o #
7NN [ b 3 v - A T S W2 (P < 0.05)
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Fig.1 Effects of substrate addition on CO,-C emission under Cunninghamia lanceolata in the same temperature
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Fig.4 Effects of total carbon for Cunninghamia lanceolata soil carbon minerlization under different nitrogen addition
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Fig.5 Effects of Dissolved Organic for Cunninghamia lanceolata soil carbon minerlization under different nitrogen addition

223 HIEEKEX T R B 5 R

MEL6 ATRIE e 5C I AR A BN AZ AR - S HE e Bl 4 98 35 i i img 3 o, .22 538 Wt 35 1k
I (P < 0.05) o FEHALIEEERRAT TIP3 128 57 TR R — SR B AT, e S Hl i it il T 2 64 T 55
TR, 58 ) 59835 7K 8 I AN s i - SRR HE R ) IR TR
2.3 I AT HE R SN i R B ) i

TEBASPFF ORI TE B0 A I A1 97 5 03 E B HE R R i h B — L, X A2 AR MR 1 AT
BINALER, e 42 d W= NIEFRIE T iE R €, = C,(1—exp ™) X + S TEBRCHE O A TS A5 HAE R AT ii
JEEAS [ b B AZ AR AR L S KRB AR (36 2) ARG R B RPEEATE 0.9 DL L Ui LA CRAREF . 78 5°C &4
DN e L aRe Ak, ELRE N R BETH A 4 s Pk BERE AR i B HEL ; 15°C 1 35°C 450 K, NP
Aab RO SRR HE RO B S 5 76 25°C 264N AN R AR B A2 AR L e A HE R i A 2

T IR A OC FR A T DT SR AR R AIFTE Q) , PR Al 7 A 1) Uk BE B mT A Dy
A LIS A A it B BB PR ) R BB bR . AT Q1557 42d ISR ISR 3, B 1.5149—1.8354, A3 3
AJRUE N FI P AR HERS 1 Q[T Bt s, Horp N W THR , Q018 T R, XEARTRIAL BE R O, (H 807 2253
i el e 25,

3 e
FIET RN ER R R Y R, 2 SR FIESOKE 5 C N SRR YN T UL

http ; //www.ecologica.cn



23 48] XITME A AN [N BE AR S BAGHT 2R bR - SRR ™ X U 4 ¢ o i 8001

400 ¢ 400
50C 15°C
300 | 300 |
= =53.0646 + 6.9080x
R?=04213  P<0.05
200 | 200 |
-‘,:1 ° .
o . .
@ 100 | . . 100 | . .
g o, .
ﬂﬂﬂﬂ< . Py ® o o o . o
=3 ) .
ﬁz
=2 0 0
2o 16 17 18 19 20 21 2 23 16 17 18 19 20 21 2. 23
B &
O 400 ¢ 400
i 25°C 35°C .
2 o .
E L]
E 300} 300 | . s
U L]
. L]
° L]
200 | . 200
(] ¢ .
. . . R .
. hd .
100 | 100 |
0 1 1 1 1 1 1 ) O 1 I I I I I )
16 17 18 19 20 21 2 23 16 17 18 19 20 21 2 23
13547k & Moisture/%

E6 TEEKEXNARERRFMAEIZARTEGRT LG

Fig.6 Effect of moisture for Cunninghamia lanceolata soil carbon minerlization under different nitrogen addition
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Table 2 Comparison of calculated potentially mineralizable organic C pools C, and first order rate constants K of different treatments at

different temperatures in soil

HREE/C b3 TTERRHE R 28 AHIEFR KL
Temperature Treatments Potentially carbon mineralizable Constant( K) Relation coefficient (Rz)
5 CK 138.663+22.858ab 0.032+0.005a 0.941+0.018a
N, 134.848+18.117ab 0.026+0.007ab 0.921+0.040a
N, 77.133+£1.532b 0.037+0.020a 0:960+0.014a
p 206.517+£104.477a 0.016+0.009hb 0.925+0.023a
15 CK 315.946+21.335a 0.054+0.034b 0.887+0.007a
N, 85.397+20.987hc 0.102+0.079a 0:954+0.015a
N, 74.193+18.464¢ 0.062+0.040ab 0.840+0.040a
P 111.495+12.358b 0.098+0.085a 0.680+0.139b
25 CK 176.355+22.848a 0.062+0.004a 0.955+0.017a
N, 174.745+£26.953a 0.041+0.010b 0.987+0.005a
N, 187.938+21.846a 0.041+0.001h 0.987+0.002a
P 186.869+6.041a 0.053+0.007a 0.983+0.012a
35 CK 488.887+35.656a 0.025+0.002b 0.991+0.003a
N, 348.949+64.454ab 0.033+0.002b 0.972+£0.011a
N, 315.799+48.418h 0.041+0.007a 0.981+0.004a
P 477.196£130.299a 0.031+0.009a 0.974+0.021a

Gl —FUA )N TR R OR R — R AN R Ab B E) 22 5 B35 (P <0.05) ST B 0 I {E + AR

K3 FRLXMO,E

Table 3 The Q,, value of the 42 day

AbHE Treatment Qo value QlO{ﬁ

A3 Treatment

Q) value QIO{E

CK 1.8354+0.1932
N, 1.6454+0.1909

N,
P

1.6189+0.1125
1.5149+0.0500

AR R SR SR IEHE M Z B E A AT BN E 2% . AN S MR B U
PRI ( Q). IR HH AR AZIRSE AL, Q  HiFRIL Y 1.5149—1.8354 42 53t LB/ N U I ST 1) 52
M 4 I RS T A B AZ A N AR S AT BB B 1 X it B2 28 A0 B UM AS e 0 B 8, X 5 2T A AR 4
A=Y U AT RE R R — A T E A AR R O, (BB A2 IRLEE M52 i A1, 38 52 38K 43 |
AR A AP RO 2 B 2 RS R, RS v - S8 R SRR 2 e 1 LB 5 — 25 AR AL 5T
2 AR SRR AR B A 25 R GU B PR A 52 i S LB 2 B B2 2% 10 2 4 Jm A8 2 BT 58 7 1]
N

TERMAES R G, e AR R A 32 2 1 i A, DRI, S e 5 ) e fRORT e A T 7
PR BN, IR IR LA OC RO A SC AN 15°C 2R F T, LR Ao - et HE O I o 3
PE2E S 18 25°CH 35°C 26 F | e nteox L SRR HEHCEE 1 52 IR 2435 22 52 .35 (P < 0.05) , Ui W] - e A e o
SRR A [ I A2 G R A b 12 L R SRR AT O A MU AL R TR ), 5 R BT
A HLBRD LA A S 0 ELAR 25 AR G Al A DR R A g DR TR LG AR P A A A R
A WL AL FEATI A E P, AN Giardina S5A IR 19 T H i R 200 A BB f0 7 A= S ) AR5
ERBUIE 25°C AT, LHEmHR R BE DOC &8 5e3 5l (P < 0.05) , AL EE 45 1F T, 13 DOC X £
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SR HERC R T I B R, HAER R AT, 13 DON X + 3 RARp HEpl i ¥ e B E e 2 5 . LI
W ALBRAZ T 3EmRPE R S, n] ek 5 S K R UIANSE , i T S KX P RS B B 2% TR AR
IO TR R AR BN DL, e — i BE AR PE | B I il JBE 88 i AN AT LS SR FR 2 0 4 336 e, T L g
S R PR TN DR S ) AR . AP SRR A SC I A2 AR S L Bl
S KR AT I (P < 0.05) A HARIR B 260 T I IL R FE PR 5, AR — SR E & T, 14
B HE I B T B 1) T TRTAE 0, 35X 152598 55 Hartley SFZTINZE R — 20, IR BEXS RS HLBR S FL VR FH 1 50
A g A A AL 2 LK 3K o 85 DR 1) BR AR A T i, 5 ELX T 38K 73 LA R e i R 4as [N
FXF A AL AL A AR A PRI, E A A X I (e B R BT A P LA
B R HPERR R ER GRS R

FUAT, S NESR D56 2 B T 2S8R AE i it 52, th T L0 (/e BoA AR R sl R 85 400
TEOLT , LI e I ) B 30 5 2Ol ik B, ADFSER R — s 1 R C, =€, (T-exp™ ) X
T IET AR AR BT TR AR AR R BIGTE 0.9 L b 7E 25°C R AT, AR AL BEXTAZAM + 38 v e HE
ORI R FEHARIRBE S E T N BRI 2 3 i) - S v e i HE e, ELBE N e BE T e 400 i P i
(P <0.05),

4 %t

RUCRERT - 338 e ) REHEB R BA I RAER . AR e, CK N AP B it + 38 fh icHE ik
5 RIS (P < 0.05) . ANIRIALEEE], AS [F]3 BE X - ek R A — e s, SRR B A R IR
Jnp AbBEHNT CO, BHHERCR S N ARCRUAEEZRL, 7F 5°C &4 TN Sl S HE ik, HLRE N kB T 4
/R SR , P AL FRAE AL D3RR FHE L ; 15°C A 35°C 204 NP A BT 4= SRR HE B 34045 90 1 46 FH 5 25°C it
AN [ A 36T - S8 A HE i R M A 2

TERSE IR EE (25°C F11 35°C ) B35 1, L34 iRt CO, EFHEMCR YA W2 ME S 0, B AR 49 1R EE (5°C Fn
15°C) H5 35T, RN HIEwRAR E TTRE 25, 78 25°C AT, 138 DOC & &%) +HEpk-HR il it 1952
e i 35 (P < 0.05) , oA BE TCH2 ] , AE [R]—iREE 454, 1258 DON X -3 SR meHF il i 14 T o vk 22 5
A 5°C BT AR AR BN 4498 5 7K G - S i 5 ) 3 ZE LA R B SR R IOF e E M R
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