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Effect of soil litterfall on soil respiration in cold-temperate Larch forest

DUAN Beixing'”, CAI Tijiu'>*, SONG Hao"*, XIAO Ruihan'?
1 School of Forestry, Northeast Forestry University, Harbin 150040, China

2 Key Laboratory of Sustainable Forest Ecosystem Management-Ministry of Education, Northeast Forestry University, Harbin 150040, China

Abstract: In order to understand the effect of soil litterfall on soil respiration, the Li- 6400 chamber was used to measure
the respiration of the soil without treatment( R, ) , the soil removed litterfall(R,,) , and the litterfall respiration( R, ) in three
forest types ( Betula platyphylla-Larix gmelinii forest, Pinus sylvestris var. mongolica-Larix gmelinii forest, and pure Larix
gmelinii forest) in northern DaXing'an Mountains. The soil respiration rate decreased when the litterfall was removed. In the
observation period, the average R, were 7.32 pmol m~>s™, 8.55 wmol m~ s, and 6.66 wmol m>s™' in BL, PL, and L,
respectively. The average R, were 6.46 pmol m s~ | 7.98 wmol m ™ s™' and 5.74 pmol m ™ s™" | respectively. However, the
total soil respiration rate increased by 13.85%, 16.21%, and 13.73% in BL, PL, and L, respectively. The R, and R,
presented a shape of single-peak curve in three forest types, which were not affected by litterfall removing. The peak values
of R, and R, appeared in August, while the R, did not show an obvious seasonal dynamic. There was no significant changes
(P>0.05) in soil temperature and soil humidity whenever the litterfall was removed or not. The increases in average soil

temperature ranged from0.11 to 0.16°C in three forest types. The average soil humidity increased by 2.92% , 3.10% for BL
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and L, respectively, while it decreased by 16.39% in PL in the observation period. There were significantly positive
correlations between R, and R, and the temperature of top 10 ¢cm (7, ), which could explain 49.7%—57.0% of total
changes in the seasonal dynamic of R and 56.7%—61.3% of R, , respectively. However, the influence of the humidity of
top 10 em ( W,,) on soil respiration was weak and varied in three forest types. The respiration of surface litterfall is an
important part of soil respiration. Also, the surface litterfall has great influence on soil respiration, soil temperature, and

soil humidity. The study of litterfall respiration is of great significance for soil respiration.

Key Words: soil respiration; litterfall ; seasonal dynamic ;soil temperature and humidity
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M(PL £ 7R) ( Pinus sylvestris var. mongolica-Larix gmelinii) 1 F #g-2% 22 35 T WAR S MR ( BLE /R ) ( Betula
platyphylla-Larix gmelinii) , T 2016 4F 5 F , ZEREAAR AL P 2 8 08 DX FE AL A 15 3 B 20 mx20 m AYFE L,
BRAREHL P BEHLIE B 4148 10.4 em, TR 8 em 19 PVC HIERFIRER A — B AR, 3R — 5 19 FEA +
b, DA/ A A SRR A B AR ] . PR R M TR i BE A O 2—3 em , I ORUELE BN E Y FR
BIOLE AL 3 AT A D ARSI A Sy R AT AR AT AL B 3 SR, D O B R it I E £ R
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Y, BT HCEAESRNE IR AR 10.4 em, =24 3 em (1 PVC HSERPME A rf 05 895 4 00 WP 10 000 58 B
B R, T 2016 4F 6 J1 3 9 A ST 2l & , 45 7 28R R A RIS TR Li- 6400 SG 5 {0 HEHE
A ST N A [ Ak B SRR 1—2 9K,
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Table 1 The basic situation of three forest types

A ER LSRN N S A IR ez} 3 L]
Forest types Altitude/m Species composition Average DBH/cm  Mean height/m Canopy Density Mean species composition
- 1 11.42 1 14.86
BL 539+4 5% 4H 110 %3112 % 17.53 0.7 1.2.345.10
7% 24.40 7% 13.60
PL 555+4 47K At 21l 1% 31.12 % 22.35 0.7 2.5.6.9.10
119.55 1 12.81
L 332+3 10 7% 7% 13.69 7% 14.27 0.8 2.6.7.8.9

BL. HME-XLLTEMHA ( Betula platyphylla-Larix gmelinii) Mk, PL. B FAN-242Z 5 F5 ( Pinus sylvestris var. mongolica-Larix gmelinii) ¥k, L. 4%
T (Laric gmelinii ) MR; 1. IWRIBL( Rosa davurica) , 2: %% At 88 ( Rhododendron dauricum) , 3: 75 Bk ( Gymnocarpium jessoense) , 4 JLELI G
(Vaccinium macrocarpon) , 5 B F (Rubus clivicola) , 6 iR ( Vaccinium uliginosum) , 7: W E 44 ( Saussurea amurensis) , 8 JHFA
( Thalictrum aquilegifolium var. sibiricum) , 9: .7 (Ledum palustre) , 10 4 ( Vaccinium vitis-idaea)
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ABFFAS Li-6400-09 H-3HE4EF] Li-6400 {Hi55K €O,/ H,0 47 £ % (Li-Corlne ,NE,USA) [ #H7 ) 1
SR PRI 2 3 FhARAY 10 em TRALRY T HEREE T, JF 500 L IEnE A it [a] [5] 25, [A)sE A TDR ( Spectrum
Technologies, USA) FREFME 10 em R -IEREE W, .
1.2.4  H P 5 + ORI BRI
- ST R - S R YOG B R FH AR B AR
Ry=axe® " (2)
A, ROFTFH HIEIFIGHE R (umol m™ s7') , 7 R EHERE (C) ,a 2 0°C B LIEIFI G (pumol m™ s7') , 8
FHORBESURIEREUT Q9% TR AE RARIAETH R 10 I 1 SEVP UG R (L TR
Qp=e"” (3)
Kb, B R I N A%,
- HEIP I 5 - P ) O AR R FH R AR T
R =aW+b (4)
K, RO IR (wmol m ™ s™") , W A HIEIRE (%) ,a /KA N 250, b A,
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Fig.1 Seasonal dynamics of soil temperature and moisture of three forest types in litterfall removal and in its natural state
BL, FAME- DL IEHAAMR Betula platyphylla-Larix gmelinii forest; PL, & FAR-24ZE5 MAMK Pinus sylvestris var. mongolica-Larix gmelinii forest; L,
MAZENFAMR Larix gmelinii forest
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WP (R, ) BAR AR R] #0852 20 0 B Sk e i 2 0 25 a2, O Brs Ak 22 5 3% (P<0.05) ,WE(EAE 8 1 5
H(E 2); RA R, B ARAEST 4 10.58 pmol m™ s 9.25 wmol m™ s™'(BL) ;11.75 wmol m™ s™' ,10.57 pmol
m~s”'(PL);10.07 pmol m™ s~ 8.20 wmol m™ s™' (L), FEREANERK TN, 3 MbkALF-1) Ry PL(8.55
pmol m™ ™' )>BL(7.32 wmol m™ s™") >L(6.66 wmol m™ s™') (P<0.05), F-¥J R, FH N PL(7.98 wmol m™
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Fig.2 Seasonal dynamics of soil respiration of R, R, and R in three forest types
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Betula platyphylla-Larix gmelinii forest Pinus sylvestris var. mongolica-Larix gmelinii forest
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Fig.3 Seasonal dynamics of three forest types total soil respiration in two dealing

PRE R QB KT R, 3 FibKEI RN R, 5 W, BLME A 25 BAFAE 22 5%, W, 5 BL 1Y R PL ) R, R,
T 3 A (P<0.05) {5 W, HREMRRE 2 FhARAL RZEV5 ALY 10.6% 1 11.6% M1 PL 1) R, 215 A8 {L 1Y
12.6% , 15 /INTF- IR BE XS R A 5200 1T LAY W, 5 RoA Ry M MY AR B35 (P>0.05) . FTLLE 8% 2B
Ji A SRR ) A ST A 2 e AR AR
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Table 2 The regression correlation between soil respiration and soil temperature ( 7',) and soil humidity ( W,,) in three forest types

I 1fz 245 75 y ot} 8 Temperature ¥ Humidity
Soil respiration Forest r =
tYPI;S types iﬁiﬁ equation R? P Cio iﬁii equation R? b
Ry BL Ry=2.2166""12T10 0.497 <0.05 3.06 Rg=-0.331W,,+10.127 0.106 <0.05
PL Ry =1.807&"110T10 0.570 <0.05 3.00 Rg=-0.341W,,+10.950 0.116 <0.05
L Ry=1.807¢""T10 0.540 <0.05 3.29  Ry=-0.149W,,+7.996 0.031 >0.05
Ry BL R, =1.974e"11T10 0.613 <0.05 3.03 Rp=0.180W+5.715 0.001 >0.05
PL R, =2.463¢"17T1o 0.567 <0.05 291 R,=-0.374W,,+10.573 0.126 <0.05
L Ry, =2.492¢%7T1o 0.610 <0.05 2.15 R, =0.040W,+4.346 0.013 >0.05

Ry, AR T BT, natural soil respiration; Ry, ZBRIATEY G 1 HENFIK , soil respiration in litterfall removal

PR/ = ol wes A R S DS i) = b O Y RS Rt 5 R S I 0 35 7 B 1 o SV < R P i
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