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Abstract; We evaluated the effects of different litter treatments on soil respiration under the influence of nitrogen deposition
in a camphor plantation forest in Hunan Botanical Garden, China.We used four different levels of nitrogen, including CK(0
ke Nhm™?a™"), LN(50 kg N hm™ a™'), NM(150 kg N hm™ a™'), and HN (300 kg N hm™ a™" ), and three litter
treatments, including litter removal, doubled litter, and litter control group ( no litter treatment ). After two years of
observation, the following major results were obtained: (1) Soil temperature showed significant seasonal changes, but no
significant difference was observed in soil temperature with different litter treatments under simulated nitrogen deposition.
However, soil moisture showed significant fluctuations. Soil moisture was affected only by litter management. A significant
difference was observed in soil moisture with litter removal and doubled litter under different levels of nitrogen.(2) With
different litter treatments under simulated nitrogen deposition, soil respiration showed significant seasonal changes; the
maximum respiration rates were obtained from June to August and the minimum in January. During the growing season
( April—=August) , a significant difference was observed in soil respiration with different treatments. (3) Soil respiration was
inhibited by nitrogen applications; however, soil respiration was promoted by the addition of litter and inhibited by its
removal. (4) Compared with CK, the soil respiration rates of LN—, MN—, and HN—treated soil significantly decreased by
35.4%, 30.6% , and 36.8% in the litter control group (P<0.05); by23.2, 15.8, and 14.7% in the doubled litter group;
and by3.5, 0.5, —11.6% in the litter removed group. The addition or removal of litter could weaken the inhibitory effect of
nitrogen on soil respiration. Moreover, this effect increases with increasing nitrogen levels.(5) A significant correlation was
found between soil respiration and soil temperature at a soil depth of 5 ecm (P<0.05). Soil temperature could explain a

variation of 47.76%—72.61% in soil respiration, and no significant correlation was found between soil respiration and soil

moisture (P>0.05).

Key Words: soil respiration; camphor plantation forest; litter treatments; nitrogen deposition
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B RIE 90% LA L K 46— 114 m 32 525" J@ T UL 9 7 PR R 30 B0 2 AU, A48 17.2°C 5 T
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Table 1 Stand characteristics and soil physical chemical properties in camphor forest

A HLbx 2R Fais
R . . . 0—20 0—20 ¢ 0—20 ¢
i - Wt i g (020em) (0720 em) (0720 em)
y Stem density/ DB/ Heieht/ c donsi Organic Total Soil bulk pH

e (#/hm?) o sigat/m rown density carbon/ nitrogen/ density/

(¢/kg) (¢/'kg) (g/em’)
20 1600 14.92(1.21)  12.55(1.03) 0.9 13.18(0.51)  1.27(0.0.03)  1.50(0.11)  4.00(0.03)
H55 N bR IR 22
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Fig.1 Seasonal pattern of soil temperature of different litter fall treatments with 4 nitrogen addition level
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Fig.2 Seasonal pattern of soil moisture of different litter fall treatments with 4 nitrogen addition level
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Fig.3 Seasonal patterns of soil respiration of different treatments with No litter, Double litter and Control treated with 4 nitrogen

addition levels
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Table 2 Annual mean soil respiration of different litter treatments in nitrogen addition levels

Xt if CK/ K% LN/ T MN/ e HN/
AL I Teatments 5 5 ) 5
(g CO,/m”) (g CO,/m*) (g COy/m") (g CO,/m”)
LR R Litter control 2.88(0.26)aA 1.86(0.18)aB 2.00(0.18)aB 1.82(0.16) aB
IINPAEY) Litter addition 3.41(0.26)aA 2.62(0.22) aA 2.87(0.28) aA 2.91(0.23) bA
LBRIAVEY) Litter removal 1.99(0.17) bA 1.92(0.16) aA 1.98(0.18)aA 2.22(0.18)aA

KEFH A REMFIAE DT R RE KT 50 22 20k NG 8 a RRE—EEKTTT, RFEJEE Y& BT 1 5600 i
25 ME(P<0.05)

x3 TEFRSS om TEREEMEFGRE

Table 3 Regression models of soil temperatures at 5 cm depth against soil respirations

it Ak Ab 3T = F#ES L Equation parameters
Nitrogen treatment Treatments a, b, R? P
CK it IR 4.705 -4.814 0.084 0.203
ISR 5.501 -6.756 0.129 0.109
LR 3.368 -5.081 0.139 0.096
LN it HR 2.549 -1.831 0.017 0.570
IR 4.507 -5.482 0.141 0.094
PRS2 2.631 -1.845 0.022 0.524
MN Xif I 2.478 -0.759 0.003 0.814
IR Y 4.384 -3.232 0.032 0.436
ERUR Y] 3.458 -4.524 0.105 0.152
HN popiict 2.693 -2.176 0.036 0.411
wmEEY 3.817 -2.111 0.023 0.508
ZEREIEY 3.369 -3.339 0.058 0.293

% 4 iz T8 B0 R L300 RN 3 IR e R AT IL G S AR O AR, AU RS SRRy A S R R 5
BT NS5 em IR 45 5 0 A 39 R 5 vl A A8 - 3B P I O K AR SR 1) 47.76%—T72.61%
%4 HEWRSScm tHREERSE

Table 4 Regression models of soil temperatures at 5 cm depth against soil respirations

it K A ¥ T AT R »
N addition level Treatment Regression model
LRI SR = 0.6286¢"00657 0.5264 =0.006
CK WINIRIE Y SR = 0.2347¢%%9637 0.7261 =0.002
X R SR = 116.02¢%%787 0.4939 =0.001
LRI SR = 0.4612¢07167 0.5378 =0.003
LN wmEiEY SR = 0.6122¢"07327 0.4984 =0.008
it SR =68.789¢"07057 0.4963 =0.013
LRI SR = 0.5067" 06687 0.5509 =0.006
MN TIN5 ) SR = 0.7346"07467 0.6047 =0.001
Xif R SR = 91.133¢005687 0.4776 =0.001
LRI ) SR = 0.6326e"09%4" 0.5854 =0.001
HN IR SR = 0.6788¢%074" 0.4939 =0.001
papilt SR = 73.855¢%0672" 0.5198 =0.001
3 g

31 HIERPIRA BN
TEBEA WIS IA] , TR I 7 1 Ak PR AR 2% 3 - SRR R 1) 23 45 A8 AR LA , 7 A [] )t S Ak B LA K A [
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