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Abstract; Litter is the main carbon source for soil respiration. Soil respiration rate is affected by increasing atmospheric
nitrogen deposition which through changing the input and decomposition of forest litters. To reveal the effects of nitrogen

deposition and litters management on soil respiration rate, a 15-years old Cryptomeria fortunei plantation was selected as the
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research object in state-owned Zhazuo forestry farm of Guizhou Province. Four nitrogen addition treatments were set up in
the Cryptomeria fortunei plantation, which were Control plots (CK,0 gN m™>a™") , low nitrogen plot (LN, 15gN m™a™"),
medium nitrogen (MN, 30 gN m™ a™') and high nitrogen (HN, 60 gN m™> a™"), respectively. Meanwhile, litter removal
and litter control group (no litter treatment) were designed in each nitrogen addition treatment. Soil respiration rate were
measured by Li—8100 from March 2021 to February 2022. The effects of nitrogen deposition and litter treatments on soil
respiration rate were analyzed based on the measured data, and the main influence factor was determined according to the
analysis. The results showed that the temporal variations of soil respiration rate were not influenced by nitrogen addition and
litter removal, the maximal monthly values of soil respiration rates all appeared in July and the minimal monthly values all
appeared in February among different nitrogen addition treatments. Nitrogen addition had no significant influences on soil
respiration rate (P>0.05), whereas litter removal decreased soil respiration rate significantly (P<0.05) except CK plot.
The contributions of litter to total soil respiration rate were 8.6%—28.5% in different nitrogen addition treatments, and the
largest contribution of litter appeared in LN plot. There were significant exponential relationship between soil temperature
and soil respiration rate at Scm soil depth in all nitrogen addition levels, and 58.5%—79.5% variations of soil respiration
rate were explained by soil temperature model. The soil respiration rate showed significant negative linear relationships with
soil moisture at Scm soil depth in all nitrogen addition levels, and changes of soil respiration rate could be interpreted
26.4%—39.5% by soil moisture. The determination coefficient of the bivariate model based on soil temperature and soil
moisture was larger than single factor model, and 59.1%—85.8% variations of soil respiration rate were explained by the
bivariate model in all nitrogen addition plots. It is conclude that temperature is the main factor affecting soil respiration rate,
and litter management is the key process to regulate soil respiration under the background of increasing atmosphere nitrogen

deposition.

Key Words: soil respiration; nitrogen addition; litter removal; soil temperature and moisture; Cryptomeria fortunei;

structure equation model
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Fig.1 Diurnal variation of soil respiration rate under different nitrogen addition treatments ( Mean+SE )
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Fig.2 Diurnal variation of soil temperature and soil moisture under different nitrogen addition treatments( Mean+SE )

CK: X (0 gN m™2a™ ') ;LNARE (15 gNm2 a™ ') ;MN: F5(30 gN m2a™') ;HN: H%(60 gN m™2a™!)
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Table 1 Two-way ANOVA of the effects of different nitrogen addition and season on soil respiration rate

LRI B 3 0.896 1.039 0.375
Remove litter Ay 9 27.494 160.325 0.000
A< A 4y 27 0.171 0.997 0.473
TR IR i) A 3 0.500 0.974 0.405
Keep litter Aty 9 16.974 203.439 0.000
A< 3 27 0.114 1.370 0.108
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CO, m™ s~ BBRIAVEYIFERL CK LN MN 1 HN &b ) + 8 0F 7 5 R 4 {H 4351 4 1.20,1.07,1.12,1.06 pmol
CO, m™ s~ JHIEYINFILIRA B i A 0y A5 4k, UR V% W 0 I G R e R B 2k B d ey, RS BRI B AR, JRT%
YyXoF - A3 SR AR () TTRR AN 8.6%—28.5% , Hor CK ALFE T I 75 Wy 6T + ST W 4 1 BT Mk R e /N, LN &b
R BT K, HN A MN R 3K — 45 A B0 1 S o] DU A ) PR 9 0 1) o0 i % s T 22
AYBTEE FEFEH | A NN - ST R T R (P>0.05) 5 [ CK &b, IS IR 22 B8 08 75 Ak PR ) i 25 P A1
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Fig.3 Month variations of soil temperature and soil moisture under different nitrogen addition treatments( Mean+SE)
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Table 2 Exponential relationship between soil respiration rate and soil temperature at 5 cm depth

_— AAb ISR a BARIZH b JeE RS R REBUREE Q)
TRV A ) .
. Nitrogen Model Model Determination Temperature P

Litter treatments L
treatments parameter a parameter b coefficient R? sensitive index Q,

TREE Y CK 0.496 0.058 0.622 1.79 0.000

Keep litter LN 0.585 0.057 0.631 1.77 0.000
MN 0.487 0.060 0.621 1.82 0.000
HN 0.539 0.062 0.746 1.86 0.000

ZERIIEY) CK 0.327 0.065 0.733 1.92 0.000

Remove litter LN 0.400 0.059 0.585 1.80 0.000
MN 0.357 0.065 0.694 1.92 0.000
HN 0.403 0.058 0.795 1.79 0.000

CK: %t (0 gN m™2a™!) Control check; LN :f%%((15 gN m™2 a™!) Low nitrogen; MN: 1% (30 gN m 2 a™') Middle nitrogen; HN; % % (60 gN m™>

a™!) High nitrogen
HIZE 3 W], L g b S P A A 3 A SE R 2R (P<0.001 ), - SJ9 J8E mT LASiE ¢ - S P i 728 S5 )
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Fig.4 Month variations of soil respiration rate under different nitrogen addition treatments ( Mean+SE)
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Table 3 Linear relationship between soil respiration rate and soil moisture at 5 cm depth

W35 AL sk B o BOEHC MR )

Litter treatments Nitrogen treatments Model parameter a Model parameter b coofficient B2

1R BRI CK -2.868 2.331 0.334 0.000

Keep litter LN -2.924 2.527 0.302 0.000
MN -2.849 2.332 0.303 0.000
HN -3.363 2.689 0.395 0.000

LRI CK -2.478 1.880 0.351 0.000

Remove litter LN -2.201 1.866 0.264 0.000
MN -2.397 1.937 0.322 0.000
HN -1.879 1.739 0.298 0.000

SEA DT RERITISR WY (151 5) | UV MY RS IR D1 e o B e Sl 368 52 DR 52 i) P I I 3 7 g 3 i ik /Ul
SEIRTE I USRI BB e S RN BB N E R AT I v VAL & SR TE i Gl e 41N /4L BB S e 37 b2
JEWG 3 Z A1 S35 1 SRORH O 5 2R, e e St o S P A 8 5 ) T [ 52 T e 388 5 X X 4 e ke
RICRFE W, B AS L[ ke 1 L 57 19 63.3%,
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x4 TEFREZSSom RELTEREENXRGE

Table 4 Relationships between soil respiration rate and soil temperature and soil moisture at 5 cm depth

e Asb HAERLY Linear model WAERHR ALY Exponential model U FH R
Litter treatments Nitrogen , IR = atbT+eW+dTW Delef@naﬂoz P DEler'rr{matlm;l
treatments s coefficient R s coefficient R

IRERATEY) CK InR =-1. 001+0.0117-0.884W+0.329TW 0.703 R,=0.503¢* 03870017 0.622

Keep litter LN InR =-1.190+0.0517+0.001 W+0.177TW 0.716 R,=0.623¢0 0607y 0-081 0.633
MN InR,=-2.039+0.064T+1.114W+0. 174TW 0.772 R,=0.557¢0 0670202 0.627
HN InR,=-1.201+0.0917+0.709W-0.047TW 0.810 R,=0.520¢0061Ty~0.040 0.746

EBRIEEY (K InR, =-0.541+0.2237+3.605W+0.044TW 0.858 R, =0.352%007Tjy0-092 0.734

Remove litter IN InR =-0.513+0.216T+3.983W+0.202TW 0.819 R, =0.459¢%06Ty0.212 0.591
MN InR,=-0.036+0.208T+3.0908 W+0. 174TW 0.826 R,=0.390¢% 000124 0.695
HN InR,=-2.391+0.103T+2.377W-0.024TW 0.848 R, =0.458e0 09370171 0.801

R,: Ji A 3N 2K Total soil respiration rate/( wmol CO, m™2s™") 3 T +3EIEE Soil temperature/%; W. +IEBE Soil moisture/%

RN AL B IR IAL

*
*
%
¥
>
»

—0.759%%%*

R2 =0.633
g A

B 5 GaARInAb IR R T 40 Ab BE R L 15 0 U R R RSN B 5 40 T IR AR BL A
Fig.5 The structural equation model for the effects of nitrogen addition and litter treatment on soil respiration rate
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BRI, RMSEA = 0.000; R* R BIBIR 28 AR FRRR I 5 =+, P<0.001
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AHIEFE R I, BAINBAT B L SEE 1) 2= PR A 3 F7E 7 A IR B, Z 5 B LR AT
W, NP R 2 AR, 7 2 R =R/, 5 R A T R AL R B R, X5 2 R S A R —
BT Ry A R AR M P M AR b Y 3 IR R, R AR AL RT DL B
M) - SFETRAE Y R ) ) A AR L R R AR R A, R I 0 - SRR R A | S B I B S R
PEARAE S ARBIFSE T ) 1 M A A A A2 B VRN S D5 PR SR T 1 TR AR 2
FNEAINATFZ 0 T LLTC I X2 A AR Sy 24 1 A 1 7 A 52

AT, ST S JC 2SR (P>0.05) o MR W 14 5 SR IR ANAR AR 2R 1 1 R0 I %
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AL R R S R E TR LI AR A, A TSR A A SRR A AR R
KT B - A M T P TR R e BRI i R R AR AR A ASA B AR A S
AR ek - e AR T Fifi o5 it 8 v B2 %) 4 v AR ] ) A8 82, -390 R R s A M B A RS 25 4 ol
FEERFIRAE RO AREESE AR KT RS AL A — e R AR E T AR X — S5 R A P TS
DI - 338 1 AR B EUA s 7E R BR VA A WAL BT RS INAL R 25 B AR - S W, U8 9 0 1 98 W I 42 1Y) T
BRARFR I LN R, HN AT MN IR, CK die/I, 33X — S5 R ULBH 1 AN I mT LA 1k O Vi 4 1) 0 ik 32 338 o
TEYINT XS £ 38 S ) BT RR R X 5 R LA ( Pinus tabuliformis ) 2 AR AR B — 3 A,
RTINS - ST TG i 255 0 T e PR A it R ) 0 L R N S R R A BT SR AT AR O
V& Dy A R B A FHAIRTY | 3 — 25 R S HOT- 45 RS AR L

3.2 JATE AL BT A IENT R 5 N

75 X AR - ST 1 TR T 53 DAy B DT RRR B) 5 DT, T SR O R I ) 40l A CO, B R T
e oTHR U PR YE PR R A, T RB AR MRS R R A AR Bl AT X - R 2 B Y Zhang S
WFFE A I, U8 7% W A SEGT - ST A8 R AR i 30 o B ) 1) 23 iV P 42 7 A O, ARBIFTE
LERIAVE Y 0F LSRN E SN AN 2 (P>0.05) |, fHL25 R YA 7 40 (7 - S8 P R 53 0 T I S O 5 46, %)
eV (R I B 3 (P<0.01) , SIREE S 09T — 30, 8% PI%T + HERT I % ST R 8.6%—28.5% , X
— 4k W55 T B2 BN ( Pinus massoniana) B 22% FIHGHT L HL 25 Z5 0K 37 % W98 45 L3445 22 507 33k 5N Rl AR
ARSI DA K S EEAAE G . IS A B2 (02 0k U 5 00 o A 3 DT 1 o8 7 0 1) BRI X 5 1 9
RS AU YR A ( Larix principis-rupprechtii ) FFFE L ; ZBRIAVE DI , T T H IR, 76— e 2%
REAR T R AR AR, BRI S Y S W G - R R IR 0 TS A R T RUE Y AR
KB, 1 0 B AR AT - 3R WS 4 % PN, 22 BRI 2 o mT LA n 4
3.3 BRI R X A ST 5

S R R SR B T TR ATV R P R SRR I AR B R Y T e R AR AL
BTN AT R R[] A B ST R I Y SR B R U A DG (P<0.001) |, IR B AT LA
B MNP S S1.6%—62.9%, - MO R - HE LG 5 — T BT ML A TR S
IR A 0 A MR ORI AT LA R - N R AR SR Y 27.2%—38.7% , 3X — 45 R i T pE AR AR
( Cinnamomum camphora) N THKAY 0.3%—14. 197 | J2 R Ry S 56 b AL TS [) i DX R A A S8 750 | A S 6 b, - 438
MR R R T SRR I A R BRI I, FEASHIFFE 0k - SFE I A 3 3 R MR I B ) G 2R o | A T e
FNARZEME I A 437, AERT T ek 2 55 A 00 BE AR A | 22 5 (0] I RS R o) 1 S WP R i R e 0 A — e 4 v, IR 3] 53.
8%—66.1%

Q 1o SLIVE 1 i A S8 I R ST 3 00 3l 32 W R, AR SR AN [ AR BT 1Y Qo (IR T A2 BRARAK Q0 1Y ] {EL
2457 0 RERITEYIG I Qo fHFR HN b, By TR R AR WAL B 3 5 7E S 5 2 XHMAR N T 5247 T AS
[F] 5t PR 2 2 Bk 08 7 4 i 0 A1 S AR AR HRAEN BE T AN [e) 545 1 358 e 0% ) Uk 32 AR AR AR A ], FEAS S 30 £ P O
&AL R RS INBA W R Q18 ; ZER AR DA B RS IS U Q, (8, S P o B I T
+ B MR R 454G B T G
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