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Effect of simulated nitrogen deposition on the soil respiration of Lithocarpus

glabra and Castanopsis sclerophylla
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Abstract: To investigate the response of soil respiration of Lithocarpus glabra and Castanopsis sclerophylla seedlings for
increased nitrogen deposition, a field experiment with 4 simulated nitrogen deposition levels, 0 kg-hm *a™', 60
kg-hm *a™", 120 kg-hm *a™" and 240 kg-hm *a™" | were conducted. The measurement of soil respiration was made by
a LI-8100 soil CO, efflux system. The soil temperature at 10 cm depth and soil moisture at 5 em depth also were recorded
at the same time. Results show that: (1) The soil respiration rate of Lithocarpus glabra and Castanopsis sclerophylla

seedlings were fluctuated significantly under different nitrogen deposition levels. To Lithocarpus glabra seeedling , the mean
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rate of soil respiration was (4.014 £0.812) wmol-m s~ under 60 kg-hm *a ™' level and increased 5% comparing with

*a™"). The mean rate of soil respiration were (2.653 +0.681) pumol+m s~ and (2.592 +

control level (0 kg+hm~
0.736) wmol+ m *+s ™" under 120 kg-hm *a™' and 240 kg-hm *a™' level, and reduced 27% and 29% respectively
comparing with control level (0 kg-hm *a~"). The mean rate of soil respiration of Castanopsis sclerophylla seedling, was
(5.170 + 0. 689) wmol - m >+ s™" under 60 kg-hm *a" level and increased 45% comparing with control level (0
kg-hm a™"). The mean rate of soil respiration were (3.563 +0.402) wmol-m *s~" and (3.466 +0.994) pmol -m s ™'
under 120 kg-hm *a ™" and 240 kg-hm >a 'level, as well as reduced 7% and 8% respectively. (2) The relationship
between soil respiration and soil temperature at 10 c¢m of Lithocarpus glabra seedling was significant (R* =0.811,P =
0.001) under 240 kg-hm *a™" level, which could be described by exponential equation. While, under the 4 simulated
nitrogen deposition levels, the relationships between soil respiration and soil temperature at 10 ecm of Castanopsis sclerophylla
were not significant. However, both of Lithocarpus glabra and Castanopsis sclerophylla, the relationship between soil
respiration and soil moistures at 5 ¢cm depth also were not significant. The relationships between soil respiration and soil
temperature at 10 ¢cm and soil moisture at 5 cm depth were analyzed by multiple regression equation. The regression
equations had more predicative capability than those using only temperature or moisture as a single independent variable at
the P = 0. 05 level,. The regression equations of Lithocarpus glabra and Castanopsis sclerophylla soil respiration can
interpret the results 89. 9% —85.4% and 87.9% —78.7% respectively. the R’ values of Lithocarpus glabra seedling soil
respiration tended to decrease with nitrogen deposition, but the R’ values of Castanopsis sclerophylla soil respiration tended
to increase with nitrogen deposition in 60 kg-hm *a~' and 120 kg-hm *a™" | and decrease with 240 kg-hm *a~". (3)
The Q,, values at four different nitrogen treatment levels of Lithocarpus glabra and Castanopsis sclerophylla seedlings were
2.29.1.95.1.59 and 1.46 .1.41 1. 76 respectively. Compared with which at control level, the Q,, values of Lithocarpus
glabra seedling soil respiration tended to decrease with nitrogen deposition, but the Q,, values of Castanopsis sclerophylla
seedling soil respiration tended to decrease with nitrogen deposition in 60 kg-hm *a~' and 120 kg-hm *a™', and
increased with 240 kg-hm *a~'. But Lithocarpus glabra and Castanopsis sclerophylla soil respiration, the Q,, are all lower
than the control level (0 kg-hm *a~"). Both of them, the Q,, values at control level are 2. 64 and 1. 78 respectively. The
results indicated that nitrogen deposition is an important factor in affecting soil CO, efflux of Lithocarpus glabra and

Castanopsis sclerophylla seedlings.

Key Words: simulated nitrogen deposition; soil respiration; Lithocarpus glabra; Castanopsis sclerophylla; Q value
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pwmol -m s ™" (2. 653 £0.681) pmol *m *+s ™" (2.592 £0.736) pwmol +m ~*+s ' A1 (5. 170 +0. 689) wmol +m -5 ™" |
(3.563 £0.402) pmol-m ~*s~" (3.466 £0.994) wmol-m >s ' (& 1), FERIIEEI T, 1hk & SC 401y +
SRR A i = TR A SR 22 TR A BRI A T AR 4 A SRR IR R A B T 2R R (P <
0.01) , HA A BRZI AR AL (LN) 2 A28 (0 IR (CK) 225 53 AN A S, 0 BH S K S B9 R DL XA BR 4 B
SRR R AR A SE AL AN R T e R S g 2 S o R H 2 R A 7R 8 Y 22 e, HL 22 5 ) 0 o M s 1 kUi ]
T30 v W ) LT C R T L 0y i 1) SRR I A SR A N R R B 1, ER AR A IR AL (LN) 2 RN 2 1 X B
(CK)HEARERNZES, h SRS 5 X I TC W 3% 22 5, AR W] il BE A R0 TT IV B 0 385 o - 8 e g
TR W) 1o AN UK

6 7 ~
A fa#E Lithocarpus glabra B k% Castanopsis sclerophylla

6 | b

T Lo
| 1

TR i e
Respirational rate/(umol-m2.571)
A=
——i=
el
T

(]
T

0 0 . . r r
0 60 120 240 0 60 120 240

FELLL UL B B Simulated nitrogen deposition levels/(kg hm™2.a™")

1 BRI T A MRF A T R E R T
Fig. 1 Changes of soil respiration of Lithocarpus glabra and Castanopsis sclerophylla under different levels of simulated nitrogen deposition

# P AR R B (R iEiR ) | 7Bl oR R BRTH] 49 22 577 (P <0.05)

2.2 HERRIEE A RN R R OC R

RO 5 Hh ) 3] - SRR 30 S TR B AR A MG R, ARSI P A RRY  R(HIN) 21 A 4 e
W AT W R R BOC R (R =0.811,P =0.001) , Qo fH 1,59, i HARZE(LN) ZH R A (MN) 21 R*#B
INT 0.5 RIS 3 SRt A5 A S 20 - HET 0 5 9 R oK R B A S AR (R 1)

F1 AHFNEETETRSEEXRENSHY
Table 1 Results of exponential equation between soil temperature and soil respiration of Lithocarpus glabra and Castanopsis sclerophylla under

different levels of simulated nitrogen deposition

W Fh A3 L F 52 RAL B E g
Species Treatment Equation R? Sig Constant
ap LN L N i 0.257 0.169 0.083
Lithocarpus glabra MN TeEO 0.021 0.763 0.067
HN FeEOT 0.811 0.001 0.047
ik LN L i 0.211 0.360 0.008
Castanopsis MN RO 0.391 0.113 0.005
sclerophylla HN TeHO 0.004 0.922 0.007

LN ARE 4 (60 kg-hm ~2a~") MN."FE L (120 kg-hm ~2a~') 'HN. =% 4 (240 kg-hm ~2a"")

TEST BT PR 3P 5 3R Sem & KR 96 22 A B, R4 %) 51 0 (HIN ) 21 38 P 5+ 5608 1% 2 [8]
S TR R (R =0.722) , MHARE (LN) A A (MN) AT B A RIHC R, GRS L0
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(1) A JEF Il 5 RN S A S RN B

AL UL R PR A R 2R A M 1A 43 BT AS BB AR A 1 i AR S B0 R 0 52, QTR S Ay A 4 1) A B G
AR - SR BE AR A T R 1 HL - K IR AE DL - e A AR A, 2R R R A

YT I 5 2R RN R E R, AL L 10em HHEHEE R Sem H3ES KR AR RHZ
TCERAE BT stepwise J715, 7 95% [ B A5 XA P, 437+ ERT I 3ok 40 15 ) 4% o (B) A9 OC 3R, 19 B AR PR AR
- SR TN R A D] 2 ] 43 ) A R A R R R S 2 BT I 1 89. 9% —85. 4% F 87.9% —T78.7%
AIRRIY R 2 I 3G Fa A U B TR, K AR A e I A SR I R SE MR A, TR 1 R S R
PR A FW PRI RE 0T TR TN 52 (AR TR] . 220 1 4007 2 He B DR 28 [0 051 40 W7 BE 0 T 2 1% fige R A 451 v
MR (£2),

F2 AHRMEHIETRSEE,BELZTOEAXRKESHY
Table 2 Results of regression in common among soil temperature and soil water and soil respiration of Lithocarpus glabra and Castanopsis

sclerophylla under different levels of simulated nitrogen deposition

A Ab 3R WAL Fl5E RE B EE R} CUP'S
Species Treatment Constant R? Sig F Regression Residual
ap LN 72.476 0.854 0.003 7.076 2.364
Lithocarpus glabra MN 68.375 0.872 0.000 6.219 1.065
HN 66.727 0.899 0.001 3.499 0. 834
ik LN 48.678 0.787 0. 000 5.197 4.855
Castanopsis MN 39.045 0.879 0.001 9.219 0.765
sclerophylla HN 0.587 0.833 0.004 0.312 0.013

LN K% 2H (60 kg-hm ~2-a~') MN:H %2 (120 kg-hm~>a~!) JHN. & &4 (240 kg-hm>a~!)

2.3 Q,EmEk

Qo TEL ST T - SPE0T R Xof Yk 35 A8 Ak (G AURK T ARSI B e BEBL LTI LN MIN A HN AR BT B4 45 A8 0
B QT35 :2.29 1,95 1.59 F1 1.46 1.41 1.76, b AU R AL RGN, ABRAY Qo 1852 30 10 228 T sl
AP T ) 2 R SR N S S R I R, 54 A IR Q1 2. 64 A1 1. 78 AL, A
FEAIR
3 IR REGIE
3.1 AR ) - TR SRR 14 )

RUTKEE T JURR 7 U BB ) 3P TR S olcAs 380 C/N L, $2 HIEA Tl % 5 i i
Wi PR AR AL , o T SR SRR CO, "0 DT At 238 o 5 ) IR 9% 0 A T R W A A A0 T TR A AR A )
() 3 ) TR RIS T BE AR TR KB SR AR A A AP S R B R W SHS N E A A
R R R A K R A O, X 2 PR 1 ST A A R R A R A R I R R A R Y R
AT L 15 I A A 2R G0 A 7 T T B R ) - SRR IR | E AR I R RE R 4 B G A 7R ) Sy R I AR
MY, (AR B TR T AR A T ST KA M [0 P 3 4 ML o) AR AR AR S AN | 80 TAERIAA
) AR AR 25 2R G0 - N IR DT (i 1S AR TR ) FEARSE B b A AR R R R AR T I R DA T
HAS B ) A P R SR A , ARSRC(LN) 21 A7 AR A 11 1 SR IF W8 R 43 1) 2 (4. 014 £0. 812) pumol +m s ™!
F(5.170 £0.689) wmol -m s ™" T 1oy ¥ B 19 LTI U] 2 5 | - 498 P I ) I 8, 3 260 ( HIN ) 4L 1140 R R iy
() - S8 P 3R ] 2 (2. 592 0. 736) mol »m s 7' F1(3.466 £0.994) wmol - m s ' FEAL T4 B 19X IE
2H(3.802 +0.948) wmol -m ~%s "' FI(3.557 £0.906) wmol +m %5 " | 3X Al fE 2t T Wk B 9 AU 1 T3k
WIREVE , T P22 1 3 Bl e 1 IR R 4T, Wl R B, AR R BT X R U
SRR TE D) R SEIHE R T RS A i R ER R R AV F A PL A RIS 2800 HATAY I ZTIA
Sy, T Y 2R ) R gtk R a7 U RIS 8 B SR A B B, AR R B R AR S R R R R B RATEL T
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BT L R T R B 7 AR R R AR SE AR ORISR (R . D — O T, T Y 2
FETURR B BRAR A0 BTt A 280 mT R I 9 2 P 2 i S R A S 8 R 3 W ) e
VR J3E B R A AR o A X AR ) ) A 2 AN B9 (B F 1A [ R ) 8 T A2 A ] DALt 4 S8
MR IR BEAT BT 22 5% TEARSCs b e RO T S2 PRS2 s T O AR . X ] BE -5 P AMEL DG 5 VR HIFR BERT I i )
(¥R ) 22 5 06 A Rl e W] 3 nF I 5 b b F 4 A AR T IR A M B 22 1B 7 /6 6 BRI B S IR R
{ELUR H FRARME A S7 E YOG F A L eI AI M b 0 AL G VR T BRI R R, X AR S LU 75 224k
LEREIITI
3.2 PREEDR O A BRI A A LSRRI A P R RE

FARFI T 5 18 A PR 1 [R] I 23 A ] BT 3P 7™ A S R s BAR T, A, A 36 24
PRI 5% - 30 % 14 58 ELAE R AR DGR 7 AR WS H0 & I - ST W 5~ S B R B 5 2 R BT P
PRI IDER o Rochette ) S5 7E AR [ 3 RF U (¥ e 2 A AL ST 4R 1 T ERPERRY . O Connell ™ 7E XA
R SIE. PG g 0 14 AR AR HEA TS A 52 B0 - SN0 5 LS S B — R R BOG R Bl 0 X ST b X A2 A
N TR 2 W - e 0% 15 7k B A — i T R P 22— R MR IE M DG &R, B R A R 9E R WIHT T4 o A AR
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