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Abstract: Soil fauna is an important component of soil ecosystems, which plays a significant role in the
decomposition of biological remains, modification of soil properties, enhancement of material recycling, and
energy conversion in soils. Forest fire is a common phenomenon disturbance on the terrestrial ecosystem which
destroys the biology diversity above and under the forest floor. Soil fauna is also affected intensively by forest
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fire although it is often ignored. To understand the effects of Phyllostachys violascens after fire disturbance on
soil fauna community characteristics, Phyllostachys violascens with fire disturbance were selected as the
research object and Phyllostachys violascens without fire disturbance were used as a reference. Litter bags were
used to study the characteristics of the soil fauna from May to November 2016. The litter bags were collected
each month and stored in soil fauna sealing black bags, then, soil fauna was separated and collected from the
litter bags by the Tullgren method. The results showed that the decomposition process occurred in three stages.
The first stage represented the primary decomposition stage, in which the litter mass loss rate was higher. In the
second or middle decomposition stage, the litter mass loss rate was slower compared to the first stage. Lastly,
in the third stage or final decomposition stage, the litter mass loss rate increased again. Importantly, a total of
824 individuals of soil fauna, belonging to 34 orders were collected. Phytoseiidae, Formicidae, Nematodes, and
Isotomidae were the dominant species and accounted for 49.27% of the collected total animals. The
rangeability of soil fauna species was lower than the individual number. The results of statistical analysis
showed that there was no significant difference between the burned plot and reference plot on the soil fauna
species during litter decomposition. Also, the Pielou index, Shannon-Wiener index, and Margalef index
increased as the decomposition continued while the Simpson index declined. There was a significant
relationship between soil individual number, species number, and precipitation respectively. Furthermore,
PCoA analysis results showed that fire disturbance was the main factor that affected litter decomposition during
the primary stage while cumulative time controlled the final stage. The results of these experiments indicated
that litter decomposition was delayed by the forest fire, but the decomposition rate and soil fauna community
recovered with time.

Key words: Forest fire; Litter decomposition; Soil fauna; Phyllostachys violascens
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Fig. 1 Dynamic change of climate in the sample plots
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Fig. 2 Dynamic changes of decomposition of Phyllostachys violascens litters in burned and control area
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Table 1 K values and decomposition time of litter
Ao R R (tos) 95% 73 fife s 1] (to.05)

IR (K

Ffth Plot Time to decompose 50% of ~ Time to decompose 95% of i -
the litter the litter Decomposition coefficient
KA Burned area 5.68 24.56 0.122
X REFEHE Control area 4,59 19.83 0.151
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Table 2 Composition of soil fauna community during the litter decomposition

B KJpe i Hh Burned area ot HEFEHE Control area Ingjﬁﬁi ) Pﬁe ﬁe%t -
MR Byt A% Byt ) 1% Abundance
Individuals(n) Percent /% Individuals (n) Percent /%

22U} Sejidae 54 14.4 71 15.81 125 15.17 +++
2 1144 Nematoda 39 10.4 60 13.36 99 12.01 +++
ZTkA} 1sotomidae 42 112 55 12.25 97 11.77 et
IR Formicidae 45 12 40 8.91 85 10.32 4+
TN FF 4%} Liacaridae 36 9.6 41 9.13 77 9.34 ++
A} Nothridae 35 9.33 36 8.02 71 8.62 ++
& R} Phlaeothripidae 29 7.73 34 7.57 63 7.65 ++
MR Campodeidae 10 2.67 22 49 32 3.88 ++
kR Hemipsocidae 13 347 7 1.56 20 2.43 ++
a5 Al Cryptognathidae 14 3.73 6 1.34 20 2.43 ++
& %A} Podoctidae 7 1.87 9 2 16 1.94 ++
1WA} Scolopendridae 2 0.53 13 2.9 15 1.82 ++
Wkl Araneae 6 16 9 2 15 1.82 ++
PBERE Onychiuridae 7 1.87 6 1.34 13 1.58 ++
Huk Rl Atypidae 6 1.6 3 0.67 9 1.09 ++
FRE Termitidae 4 1.07 4 0.89 8 0.97 +
HiFL Psocidae 4 1.07 4 0.89 8 0.97 +
i # %} Spirobolidae 4 1.07 3 0.67 7 0.85 +
Z W%} Scolopendrellidae 2 0.53 4 0.89 6 0.73 +
AL Pselaphidae - - 6 1.34 6 0.73 +
Fa# FEL Staphylinidae - - 5 1.11 5 0.61 +
25 H R} Tenebrionidae 3 0.8 - - 3 0.36 +
#% 2 FFL Nitidulidae 1 0.27 2 0.45 3 0.36 +
& IRJEFE Hubbardiidae 3 0.8 - - 3 0.36 +
FIFEEL Machilidae 1 0.27 2 0.45 3 0.36 +
BRIER} Gryllidae 3 0.80 - - 3 0.36 +
IR Muscidae 2 0.53 - - 2 0.24 +
#J B[Rl Harpagophoridae 2 0.53 - - 2 0.24 +
PEBEEl Neanridae - - 2 0.45 2 0.24 +
AREyiEFEL Neobisiidae - - 2 0.45 2 0.24 +
[kl Sminthuridae - - 2 0.45 2 0.24 +
KA WkAl Entornobryidae 1 0.27 - - 1 0.12 +
47885} Spongiphoridae - - 1 0.22 1 0.12 +
K Group(N) 27 27 33
JaAMA%L Total Ind.(n) 375 449 824
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Fig. 3 Monthly dynamic changes of individual and group number of soil fauna during litter decomposition of Phyllostachys
violascens in each bag
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Fig. 4 PCoA analysis of soil fauna community
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Fig. 5 Monthly dynamic changes in the diversity of soil fauna community during the litter decomposition
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LIRSV IEEERORN Z FEVERBOO a3 2 7 (P<0.0D), [, TIEshREEI S et s E
B8 FEERAF AR EZR (P<0.05).

%3 EEM SRR REP TIENI SN E RS ESH
Table 3 Two-way ANOVA for the diversity of soil fauna during litter decomposition

NEE—— Py
_ NI KWH srbRRen  wspey  OPTREC eEERC
i H Rt h ©) (D) R AR
Individual Group Shannon-Wiener ) .
Item . . 4 Simpson Margalef Mass loss rate
number number index Pielou index - -
index index
FEHL 2T Type 0.762 0.35 1.339 1.01 0.18 0.182 0.09
A4 Month 6.051 24.973 19.262 4.105 8.647 16.17 252.026
ESAIERA
FHBIL A §) 1.811 6.377 6.361 1.154 3.434 2.515 2.806
Type>Month

2.5 IKRFHEREN IESETFRIERKR

I 4. 5 /A, (EEPTRIEE S fE, AR O LB MMAE (r=-0.728, P =0.037).
FHEEL (r=-0.582, P =0.039) MZFE1Efa%S H M /KE (P<0.05) #1HF<iE (P>0.05) 2l
KRR B DX FIFEH N AMRBORI B S KGR AT A S o ok, 0 BRRE S 3 s Ak
5 B K R AR S SE 5 U], 7K IG5 06 BERE Hb - 3 S ) BB A o = A 50 R B, R HE AR
iy STV 52 K IS A B S i T KRR . RIS, F PR AIR AN A P2 K &S B S A A R
MFEEERBEIEMEKR, HEERNSH FSEREME, 5 FHBKER MK,

% 4 BOREM S RTIE D SIRE RS T SR R 5

Table 4 Correlation analysis between climatic factors and soil fauna during the litter decomposition of Phyllostachys violascens

AR LR () B S HE#Q) PRI FEE(C) FE (D)
Climatic factor Shannon-Wiener index Pielou index Simpson index Margalef index
A
AP R -0.303 0.262 0.119 0.38
Month average temperature
S A R e B
JPEIMEOK R -0.459 -0.101 0.375 0.189

Month average rainfall

*® 5 NEHMEEEM SRR SRR RS DRERE R

Table 5 Correlation analysis between climatic factors and soil fauna community during the litter decomposition of Phyllostachys

violascens
AME#L Individual number B Group number
AR T T
Climatic factor i Kt X AEE BIBHC g X4 A,
Total individual Burned area Control area Total group Burned area Control area
number number
AT
Month average -0.698 -0.672 -0.667 -0.484 -0.451 -0.507
temperature
H K =
Month average -0.728 -0.686 -0.744 -0.582 -0.514 -0.661
rainfall
N \/\
33 @

3.1 EMEEM T RRRERARTN

I, PRI R B AR 2O (5—7H)D B, P (T—9H) &%, A
B (9—1173) HRTHREIIAACES, SRS & T R R AR R R IR U o, AT
IR T IR AR R R B b B PR AN B A S S BT = AN B, XS R
SR TR D) o R SRR Sy A, JRVE SRR N R D, RIS Y, SRR e R (1 £ 4
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