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The contribution of soil fauna to litter decomposition of Rhododendron

chrysanthum in the Changbai Mountains
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2 Jilin Provincial Key Laboratory of Animal Resource Conservation and Utilization, Changchun 130024, China

Abstract: Decomposition of forest litter is one of the fundamental pathways for the flow of nutrients and energy in forest
ecosystems and is an important component of the global carbon budget. Soil fauna plays a significant role in litter
decomposition. However, the effect of soil fauna on alpine plant litter decomposition is poorly understood. In the present
study, we have studied the dynamics of litter decomposition, nutrient-release, characteristics of the soil fauna community in
litterbags, and the contribution of soil fauna in the process of litter decomposition of Rhododendron chrysanthum in the
Betula ermanii forest in the Changbai Mountains. Nylon litterbags (15 cm X 20 cm) with three mesh sizes (4 mm, 2 mm
and 0.01 mm) were used in the experiment. Air-dried leaf litter ( (8.00 + 0.01) g) was kept in the nylon bags and these
were placed on the forest floor. The remaining litterbags of each type were taken on the 6th, 8th, 10th and 12th month after
field placement. Soil macrofauna were picked by hand from the litterbags (4 mm and 2 mm mesh ). Subsequently,
mesofauna and microfauna were collected and separated by Tullgren methods. The litter was rinsed with deionized water to
remove soil particles, oven-dried at 60°C for 48 hours and weighed. Total nitrogen (TN) , total carbon (TC) and total

phosphorous ( TP ) contents were then tested. The results showed that the seasonal fluctuation and difference in
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decomposition rate of Rhododendron chrysanthum litter in the three different mesh size litterbags was very obvious during the
first year. At the end of the first year, the accumulated rate of loss of litter in 4 mm, 2 mm and 0.01 mm size litterbags
reached 34.19%, 31.22% and 25.45% , respectively. The decomposition rate showed significant seasonal differences. In
general , the concentration of N increased and then declined during litter decomposition. A downward trend was generally
found in the ratio of C/N in the remaining litter. Oribatida and Isotomidae played a dominant role in the decomposition
process. In the first half of the year the involvement of soil fauna slowed down the decomposition process, when the
environment was much colder and drier, however, with the rise in temperature and moisture in the following six months, the
contribution rates of macrofauna and mesofauna to litter decomposition increased greatly. The contribution rates of soil fauna
to the litter mass loss increased with time in the first year. During the 12 month decomposition, the contribution rate of both
macrofauna and mesofauna to litter decomposition was 25.57%, of which the contribution rate of mesofauna to litter
decomposition was 16.88% , much higher than the contribution rate of macrofauna to litter decomposition (8.69% ).
Mesofauna play an important role in the release of organic carbon. These results suggest that during the seasons of winter and
spring there is an antagonistic effect of soil fauna on litter decomposition, whilst in summer and autumn, there is a

synergistic effect from soil fauna on litter decomposition.

Key Words: soil fauna; Rhododendron chrysanthum; litter decomposition; nutrient dynamics; Betula ermanii forest;

Changbai Mountains
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Fig.1 Decomposition rate of Rhododendron chrysanthum litters in Fig.2 Dynamic of net decomposition rate of Rhododendron
different-mesh-size litterbags after one year decomposition chrysanthum litters in different-mesh-size litterbags

3.1.2 PRI R S DR AR Y

ALY AT, 4 mm POFLIA I8 P48 N 0875 90 o0 i dse t, 2 mm POFLIRZ,0.01 mm L2, Hd 4 mm
WYL 2 mm L 43 R 2,1 0.01 mm PFLA A RIE V& 5 TR A . 4 mm AL fF 5 50k (R
0. 034 J& 3 MR Y f K AR, 3 Olsen 8 Fia 1A Y AT $50I0 HL 0 7% 0 53 28 95% T 5 INE 1] 145 2928 Ta,2
mm PIFLIR Z 2K 8a, 1M 0.01 mm WZ) K 10a,

R1 BAEWKREE(y) SABAM() HIERERRAXSH

Table 1 Parameters of decay model:an exponential function of litter remaining rate and time

L/ mm FEIAR Y K e p tos(H/4E) Lo.os( /)
Mesh size Decay model Decay constant t.s( Month/Year) 1g.05( Month/Year)
4 y=7.899 ¢ 00341 0.034 0.900 0.014 20.39 / 1.70 88.11 / 7.34
2 y=7.819 ¢ 0032t 0.032 0.927 0.009 21.94 / 1.83 94.80 / 7.90
0.01 y=7.669 e~ ¢021 0.025 0.955 0.004 27.18 / 2.27 117.48 / 9.79

32 MHvEY R IR EhAS
SIRT IR T A R AR B FR T A, A AR C/N JECHMERYFR bR . 3R 2 R LR MEARAT 4
B I IRIIR ALAPE R 4 S5

F2 KBELUE#HWE S EHEEAZDHIBRLEER
Table 2 Concentrations of different chemicals in the initial litters

EREE/ (g/kg) W E R/ (g/ke) HHUR S R/ (&/kg)

Total nitrogen content Total phosphorus content Total organic carbon content

C/N

13.07 3.11 598.91 45.91
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A5 AL 5 i) Al S R B A AR AR S A AN AR IR (181 3) o 4 mm LR 7400 10 A &5 45 42 B 2
mm YA TE DI Al S AR LA K, He AR A ,0.01 mm MIFLIR TS H 00 il & A 4—6 H AR AR, 2
Je T
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Fig.3 Dynamics of total nitrogen content, total phosphorus content, total organic carbon content, C/N and C/P of litters in different-

mesh-size litterbags

M C/N BhZKE B 4 mm MELIAEYIE) C/N 6 H LUG A /NMERIFHF5, Bk b S B FREfa A, 4 MFLE
2% A IR RIS A 22 52 (1 3) o N C/P B8R KR 4 mm WAL ETHESRSN, A M LI F B T,
AR 4 mm MFLFEEYIR) C/P 2 LI 4 A BTHRE R EGE , 3 T HZ T2 mm F10.01 mm PFLIA
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el BBkEL Db E L EeRE EBR A BB RL, I Y B AREY 35.72% M A ST o AR B H
S Wk H O PEBRE R A RAEL B Rk B H 4 LR AR K A BERFRE RR, S B AR
) 3.53%,

#£3 42mm NILAEWEEELEHYGITE

Table 3 Dynamics of soil fauna in 4 mm litterbags and 2 mm litterbags

BIE/EA S 4 H 6 8 H 10 A 5San ZE
Species name April June August October Individual number  Abundance
L. mesh size/mm 4 2 4 2 4 2 4 2 4 2 4 2
FR#F H Oribatida 80 25 74 103 81 45 151 187 386 360 et
TR Tsotomidae 10 25 19 33 82 82 166 34 277 174 et
HgEF H Astigmata 15 16 9 4 21 18 9 22 54 60 ++ 4+
2R 15 B} Enchytraeidae 36 58 3 13 6 15 0 1 45 87 ++ ++
B BEEE Sminthuridae 0 0 22 14 8 10 0 0 30 24 ++ ++
%k} Tomoceridae 10 10 3 1 10 10 1 4 24 25 ++ ++
X# H 41 H Diptera larvae 6 4 2 1 10 22 1 12 19 39 ++ ++
ST H - Actinedida 10 21 1 0 0 3 1 2 12 26 + ++
ki H Juliformia 6 3 1 3 3 10 1 4 11 20 ++ ++
1L BkA} Pseudachorutidae 3 0 2 3 3 10 2 2 10 15 ++ ++
Bk AR Hypogastruridae 1 4 0 0 4 1 3 4 8 9 + 4+
ZHE} Priliidae 0 0 1 0 3 9 0 0 4 9 + ++
AR} Lithobiidae 0 1 1 2 0 0 4 0 5 3 + +
e AL Staphylinidae 3 2 2 3 0 1 0 0 5 6 + +
i R

gtaiiﬁﬁﬁame 0 0 5 1 0 2 0 0 5 3 + +
PEBE AL Neanurinae 0 0 1 0 3 3 0 0 4 3 + +
#5341 1 Coleoptera larvae 1 0 0 6 1 0 0 0 2 6 + +
KA BEFE Entomobryidae 0 0 0 0 1 0 0 0 1 0 + +
ik H Araneae 0 3 1 0 0 2 0 0 1 5 + +
HWEH Opiliones 0 0 1 0 1 +

HiMR AR} Geophilidae 1 0 0 0 1 +

H &} Chrysomelidae 0 0 0 1 1 +

WAL Formicidae 0 1 0 0 1 +

45 A BkF Neelidae 0 0 1 0 1 +

155 F 401 1 Lepidoptera larvae 0 0 2 0 2 +
L2 U8 2F Valloniidae 0 2 0 0 2 +
A H Bl Carabidae 0 0 1 0 1 +
K% Group number 13 12 17 14 16 18 11 10 24 22

SRR Individual number 182 172 148 189 238 246 340 272 908 879

e+ PREAERE, RSB 10% L b ++ B ILSHE, 5 BB 1%9—10% 5+ WA 288E, 5 S50 1%L

EEKE 4 mm 12 mm MRS SRR LRI, 7050 24,22 12ERE

MNEZREEFRBORE ,4 mm 12 mm MFL T3 3h%) Shannon-Wiener ZHEMEFE 205 Pielou ¥ 45] B8 50748 1k
A AR, BPSERE T, fe i SO B T RT#5 Simpson fE 355 18 5004 A8 Ak A& S48 G AH B, BV SETH 1R, e
Ja X ETH(E 4) .
3.4 IESYLEIREY o AR b i E R
3.4.1  XHRIEY) A AR R IS

FET A FLXS AN [v) 1A 2 - S 5y ) s 0B RS T ) 0 9 40 - b S A TR DR 3 SERE (> 109 ) 22 g 7 H
AR, W UL EEOA i B AR R BRE SRR SGH H AR AR H | SR E Bk ek
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Fig.4 Seasonal dynamics of the diversities of soil fauna in different-mesh-size litterbags

FABREH TR (1%—10%) .
3.4.2  HEESYIRRTE Y st R IR TR B

N T i RIES AR BON ZHEAE AR RS IR 3 T R SRR Z M O R , A SCR H Pearson AHC R B TAH
KKZRHT, ATEE R IR 4. 4 mm WIFLITE Y4800 598 8h 0 09 A ARS8 15 ) o3 i ad A b 2 /S = AH
RABGRB] T W ZEAH K (P<0.05) ,2 mm PFLIA T P48 N 1 58 8l W %) AR50 5 T3 0 o fife ok 78 v 4
W AT LB S IR R T R AR KT b AT LR F ik B 1A AR KT (P<0.01) o PR A4S £
HESh W) ZRE R RS R i A LRI 3R 2 8] A AE 5 5C R A A 21 i E KT

F4 FAERLBZEVEANTEDIYNEH SHEEERESSBEIEPEFTITESBEER Pearson X5
Table 4 Correlations between total number and diversity soil fauna & cumulative mass loss rate of nutrient elements in different-mesh-

size litterbags

g X A LA
Y Soil fauna Total nitrogen content Total phosphorus content Total organic carbon content
4 mm 2 mm 4 mm 2 mm 4 mm 2 mm
433 AL Individual number 0.953* 0.566 0.846 0.979* 0.850 0.997 **
TSN L REEFE B Diversity index -0.777 -0.526 - 0.781 - 0.211 -0.827 - 0.354

w %, P<0.01( BUMKEES) | = ;. P<0.05( BUMKEL )

3.4.3 SR Y o R TT ik

W3 5 PR, Toig 43R L HEsh Yy, i 2 KA NEL 3 sh W, R b K L MG 28 B FE S 9 7
Y531 0 TTRR 3R I BE S B ) ) R S B0 R TR B ARR ORI A2 o ), 3 B T (e, BT
5, A LR Y R ST A SR 8 A ZHT R T, 43 8—10 N A AR R E , 10—12 S A R K
W B, KA S DTk AR T 10 S A B SUE, A 10 A A DR ST ERR KiE B, o
TIEEY R TTERR A0 8 N H LARTAR R IE_E THEa 3, 8—10 4~ H Z A AR FaE |, 10—12 4~ H Z 84 fr
EFb, BUERTAD, KA A HESh Wk o i i STRRTE 10 A H JE RIKI & 38 K, B STikRBR RN LA GG 20N T
INES LIS IS TR W o3 () TR R AR B N s b A 8—10 N H Z (Al 4B
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VIR STk R AR . BT S 2, X — AR P 2R R A B R 5 0 40 1 R BT R e IS
25.57% , o v NEL - S B (16.88% ) > K+ IEE) K (8.69% )

£S5 TEIYKALEEWRGF AR BHARKEDTILER

Table 5 Dynamic contrast of contribution of soil fauna to litter decomposition

SRR 8] 6 ™A 81 1011 1241
Decomposition time 6 months 8 months 10 months 12 months
S LY BT Contribution of all the soil fauna/% -14.13 8.95 9.38 25.57
KA IEEY ST Contribution of macro-fauna/% -0.83 -3.01 -0.79 8.69
/N -3 Zh ) BTER R Contribution of meso-fauna/% -13.30 11.96 10.16 16.88

4 HRRSIHR

4.1 58

(1) &30 la B0 f#,4 .2 mm F10.01 mm PIFLIATE Y 5363253 518 34.19% 31.22% 1 25.45% , 1531l
TP B BT 22

(2) Bk E B R A A, SR a e B i S A WL S B A, & AL IRTE P AS ) 22 SRR C/N
A, SRR T RS & WFLAESS H R R IR A 255 C/P B EShAS, Bk 4 mm PFLE ETHEHS, A
WL T B2k TR
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(A BT TR 23 i A 15T 80 119 20 K 177 386 K, 48 - HE Bh ) STk R Ok 25.57% , o, v /N 3 Sl i Tk R Ol
16.88%> K + 1 2 5iRk% N 8.69%
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42 He
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AR T S SR TE A R R YA DG 2R R AT B VR P R A i s A AR L S Y R A X
SENT T LR MRS JR V0 43 it T R4 shAS AR AR IE T I VRS S ah R R— 5 TR F
FEREHB I T LR HEAHT | T b R85 — 0 BIF9E B P Fp 2 s B AR R M b . R — 3 1
A A B BBERRE 8, RS A S B R E TS X5 Berg 2 ANIBFSEEEIE I Tripathi 25X T
H A ZR AR AE AR P ERIRATHE AR ——FE AT A0 b AN [R) 587 U 95 400 i O IF 9 435 SR — 3, i T g
Ty AR 3 G, JK i 0 o S R ) G R O A 5

Zoad—AE B, AR AR AR ORI N - S S A MR R A > /N - S Sl A
A RVEF > (AT, X S/ SIS 45 R —3) . Zad—AFE M4, L3S PIxt K (L e
RS 2E e A B U VR ) o ik T B AR 2 I BT R Tl 25.57% , B B T4 R4 2R 25 56 T 7 XU 40 P 2545 TR PR 7%
43 figt 3ot A v - S T VE o DRV I 0 SR I TR R 469670 R B I 1) 25 S T AR , T b 1) £
225 FHUKRGAF 22 58K BRI T L8 A o (0 Rk 0% 20 A B HLE 3o B, 25 R BTk R[], AR
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3328 JAE = 35 %
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