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Analysis on soil animals, soil respiration and the correlation in three forest

ecosystems in Maoershan
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Heilongjiang Province Key Laboratory of Geographical Environment Monitoring and Spatial Information Service in Cold Regions, School of Geographical
Science, Harbin Normal University, Harbin 150025, China

Abstract: Forest ecosystem is the largest organic carbon pool in terrestrial ecosystem, and its slight changes may cause
significant variations in global climate. Soil respiration is the key ecological process of carbon cycle in forest ecosystem,
which has a great influence on global climate change. Soil animals, as the important consumers of material cycle in the
ecosystem, can regulate soil respiration the help of their own metabolism and affecting microbial activities. Therefore, study
of the correlation of soil animals and soil respiration is of great significance to further reveal the law and mechanism of
carbon cycle in ecosystem. Based on field experiment and indoor analysis, we chose soil respiration and soil animals in three
forest ecosystems of Korean pine plantation forest ( HS), Mongolian oak forest (MGL), and Hard-wood forest ( YK) in
Maoershan as the research object, and discuss the temporal variation and correlation between soil respiration as well as
individual density or biomass of soil animals in different forest ecosystems. The results showed that; (1) the total soil

respiration rate of the three forest ecosystems increased at first and then decreased ( P<0.05), with the lowest value
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appearing in October. The soil heterotrophic respiration rate also showed significantly temporal dynamic change ( P<0.05).
The difference of soil heterotrophic respiration rate among different forest ecosystems was significant ( P<0.05) , which was
the highest in Hard-wood forest and the lowest in Korean pine plantation forest. (2) The soil animal biomass and individual
density of the three forest ecosystems also had notable temporal dynamic changes ( P<0.05). The change trends of soil
animal biomass and individual density were different, but they all had the maximum values in September. The individual
density of soil animals in Mongolian oak forest was much lower than that in Korean pine plantation forest and Hard-wood
forest. (3) Through regression analysis, the increase of the number and biomass of soil animals inhibited the soil respiration
rate, especially at the beginning and end of the growing season. And the correlation between soil respiration and soil animals
in Korean pine plantation forest was different from that in Mongolian oak forest and Hard-wood forest. It could be concluded
that soil animals could produce negative feedback on total soil respiration and heterotrophic respiration by inhibiting
microbial life activities and reducing root respiration. Soil animals, soil microorganisms and plant roots are an inseparable

whole, which together with soil temperature, water and other environmental factors regulate soil respiration.

Key Words: soil animals; soil respiration; forest ecosystem; temporal dynamic; correlation analysis
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SERIREIK R 723 mm AR ZE K i 1093 mm, AR 2.7 C AR R H BT 4L 1856.8 h, TTRE LN
120—140 d, it RN RRE I B9 T SO PR R 2 A TR R B A9 O T 0TI By i 2 i 7R e
ZRER L X R AR UAEAR
1.2 R

TEFEME L LU ARAR AR 258 A [F]— 3 s B K AR TR Y 3 R BRARAE S R G, 73 ) D 2008 N AR S R
FNRE RE AR BEATAEHOAT 1 . 3 MR E S RGBS & AR A A o B, TARILA 9 B, Horp 2048
NTMTEARIZRZE (T Fh) , 53550 N LK Pinus koraiensis Siebold et Zuccarini (LEFN) | FAKE Betula platyphylla Suk. |
KM Fraxinus mandschurica Rupr. MAHE Betula costata Trautv. 11147 Populus davidiana Dode BH Bk #k Juglans
mandshurica Maxim. F1¥5 5% Phellodendron amurense Rupr. , ™ KANA F i Ulmus davidiana Planch var. japonica
(Rehd. ) Nakai F11L%L Pyrus ussuriensis Maxim. 2 Pl ,%Eﬁ’&ﬂiﬁ\z AR 6 Fl, A9 R 5 AR Quercus mongolica
Fischer ex Ledebour (3 Fh) 548 Tilia amurensis Rupr. | KM F. mandshurica . 85 B¢ P. amurense 1% P.
davidiana ,FAKE B. platyphylla , S KA %5 T 3 Syringa reticulata ( Blume) H. Hara var. amurensis ( Rupr.) J. S.
Pringle € KB Acer mono Maxim. i U. propinqua ,FRZ4* Rhamnus davurica Pall. 4 Fft; B [ AR Tw A de /b AL
TEBE P. amurense JKHHMN F. mandshurica 558k T. amurensis SABEMK J. mandshurica 4 B, FARIRZ 30l 2
THF Syringa amurensis A U. propinqua ¥& Corylus heterophylla Fisch. ex Trautv. F84% Padus racemosa ( Lam. )
Gilib. S AE .2 Lonicera praeflorens Batalin \ 3% Euonymus alatus ( Thunb.) Sieb. 6 RIS Y = T RVAR: LN
OLR SRR 1,78 2,

1 EREHBRRR)

Table 1 Basic characteristics of the plots

Y W/ (°) TR /m Heia
Forest type Slope Elevation Aspect
EAR /"P NI 14 452 [LiE]d
Korean pine plantation forest( HS) 10 422 iRl
12 425 [iiis]4

2 BEAK Mongolian oak forest( MGL) 23 466 ™

27 435 ™

20 448 [E]

fifi fE 14K Hard-wood forest( YK) 7 402 [&]

3 440 &[4

10 419 i

R2 3WHEMESRELHEER

Table 2 Soil properties of the three forest communities ( Mean + SE)

i AN/ AP/ AK/ DOC/

SWC/%
Forest type (mg/kg) (mg/kg) (mg/kg) (mg/kg)
HS 495.79+145.39 16.95+8.51 147.22+23.96 208.71+72.81 33.06+4.04
MGL 460.04+84.60 17.31+9.22 197.59+42.31 187.71+51.35 32.98+3.51
YK 640.55+106.58 24.24+12.80 223.37+37.97 224.79+101.28 39.15£6.14

AN . HZL A Available nilrogen;AP;i%’;‘i@i Available phosphorus; AK: B Available potassium;DOC:ﬁﬁ%”‘i‘:‘ﬁ/ﬁﬁ[‘ﬁzfz Dissolved organic carbon;
SWC: + 485 7K Soil water content

1.3 Wk
1.3.1 BPARSEEG:
TSR
16 3 FhARMA S RS T AR E 3 B 20 mx30 m AEH, IR 3 NEE . 2012 4 5—10 H & H *%F 3 Fh#
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A ) o
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ST R A B

P T 32 0 s ] (R BIR T, G0 3 Fh AR AR AEAS RS0 RS K RH M [A]AE 05 | LI S A ik o 380 Bt A7 1
Z 5 RIHR 8 SO 5 R T 45 b - 39 Sh W BRURE I3 RE T 6 17 () RS & RH,

K JH Van't Hoff $§EUBRIILA + HERFIRGHE R 5 F R LR, AT,

R = aé®

2, R AR 1358 I 338 (RS ) 5 -3 57 FR- I (RH) (mol CO, m™ s7") , 7.4 10em 1Y HIEIRE(C) ;0 2
LR O °C I Y LSRR (mol CO, m™ s™") 5B IR R E, 76 BRGNS, 4% RS & RH
HEFT SR e, LATHG AR TR (R P R 25 55 T oK
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Fig.1 Temporal dynamic of soil total respiration rate and monthly growth rate in three forest ecosystems

x3 TEEFR RFERERIEDVEVE NMEBEEFTESHR
Table 3 The result of ANOVA for soil total respiration, heterotrophic respiration and soil animal biomass, individual density

L IER R RH

B )i B AN B
K+ + )b; 3: &_RS Soil heterotrophic /EE%E 4| MX&E) .
Soil respiration L Biomass Individual density

Factor respiration

df F P df F P df F P df F P
MRAL Forest type 2 2.498  0.097 2 8.416  0.001 2 0.227  0.798 2 4.214 0.023
A 15 Month 5 8.29  <0.001 5 8.379 <0.001 5 6.728 <0.05 5 9.208 <0.05

ING=R/A

WEA B 10 1.067  0.413 10 3.229  0.005 10 0.534  0.855 10 2.02 0.06

Forest typexMonth

P<0.05 } E KT, P<0.01 AR & /K

RH 2 2 & A 382810 (P<0.05) , EANFBRMAES RSGR RH BA BE 25 (P<0.05) (£ 3), H
B2 a1 %0 3 A ARME S RGER RH S (E H BB RIS TR, 2D AN TAR 9 A RH S S #Rdk 8 A RH i
i BRI AR 7 RH fm, 3 FARMRAE S RS0 RH W AA(E M BAE 10 A6y, Z0AS AT MRFNRE | i ARk RH
AR AR R AR, 357 2 < 498 TR -k 55 -1 R D5 B M B A AR RS BT SE T MR RH 2 S R 5 S s A < vV
R AR (E 2) .

RS \RH P[] 9722 Ak ka3 B S8 K AR — 30 (H AR BEA /], 5—6 H &2 7—8 A RH M RS R IMAHEK
{H 5—6 H W6 RH #4058 KT RS H405, 1M 7—8 H RS #0& K T RH #4105 ;6—7 HWE RH & RS #)EX AT
[, RS T[4 RH B4 ;8—9 J1 RH AkZes K iiii RS W FFE(& 1,18 2) .
22 3FHMASRE LIESYWAEY R (B) AR (N) s

XTHE LI 3 PR A S R GE 0—20 em + 209 T3S W AT HORE | IR 138 5h W) 69 25 74145 H Horp

http ; //www.ecologica.cn



134 ExE AF LI 3 FhARAAE S R G LS Y L ROl K HH B OC R WEAY 177

C O aMATH —@— IMATH —O- SMHERAEERS
22 SRRk EAVERE ¥1VN 5—10 A { T3 WEIR 5 bk
A gk —l - bR
12 4 400
Tl 200
8 .
3 0 <
xS 81 g
§ g {-200 %
I 1400 %
® S K
He 4L i
) 4-600
27 1-800
= L ﬁ Tk
0 ' ' : -1000
5 6 7 8 9 10
Ay Month
B2 IMHEMESRETERFTREERR AEKENREZHEE

Fig.2 Temporal dynamic of soil heterotrophic respiration rate and monthly growth rate in three forest ecosystems

KA EZ Y 59 25,3604 H, HALFSEHE 4 1E 45 B ( Lumbricidae ) | £ 15| £ ( Enchytraeidae ) F1 47 #5% #4 H
( Lithobiomorpha) ; H1 /N A + HE g 4 10 2%, 70541 H, H A #2580 W W W H ( Oribatida ) , 45 77 Bk B}
(Isotomidae ) , <[ J3F. H ( Mesostigmta ) "'

AR 27 2243 Wt R R W 3 sh i A e B 90 G 2 B ) Sh A AE Ak (P<0.05) (£ 3) . B 3 A%
AR Y TR N TR ST RRMORIE ] Ak 3 Fh R 28 R 58 LIRS 2 i A A R 38R L, 3R 30 5—8
AR R /N 225N 29 7 0y B e s 06, 10 00 I B T 4 498 2 4 2B Wy i %o ST b 2% 44 1 e A I
(P>0.05) (£ 3),

s A

Biomass of soil animals/(g/m?)

Fig.3 Temporal dynamic of soil animal biomass and monthly growth rate in three forest ecosystems
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Fig.4 Temporal dynamic of soil animal individual density and monthly growth rate in three forest ecosystems

IS AR A B E IR SIS AR (P<0.05) (£ 3) 5 AW AL A A ] Hop 5—7
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7—8 A LLKA N TR BE R AR RS, St MR I k2 T H 9 A0 & AR AE S R 5L L e s 1
PR BE IR B (R, H MGL > YK > HS;10 A3 IR R IR AR A RS, BRI R ZR AR S
R G0+ HESh YA R B I A AL LA B35 25 52 (P<0.05) , Z0A% A T MK A 358 2l 0y 1A 28 A4 A s 34 5 1 o
HMORECRHRL, 5 5t BRbk 22 S ok, H A S sh W) s R 4R 1R B YK > HS > MGL(K 4)
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A FE TP Z (] 45 S UG (I8 5)

8 3 U g R O A A B0 SR 5 - e S AR OGPt BE I (] 28 A B W R 22 5, AR RFEHII AR
), I 5 S AR S E R ARG 5 T R LR IR I b S S ) M R AR AN, R
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