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Ecological Distribution of Collembola in the Litter under Different Ground Cover Treatment of Evergreen Broad —leaved Forest

JIN Ya-li', JIANG Yue’ (1. Natural History Research Center of Shanghai Natural History Museum, Shanghai 200127 ; 2. School of Ecological
and Environment Sciences, East China Normal University, Shanghai 200062 )

Abstract

situations. [ Method ] The collembola community investigation of 4 seasons in an evergreen broad-leaved forest after 7 years since the ground cover

[ Objective | To understand the effects of ground cover removal on collembola communities in the litter and the community restoration

removal in Tiantong Region, Zhejiang Province was carried out during Dec. 2019-Sep. 2010. The five treatments in five sites were as follows: (I)
big trees were removed but sprouts retained; (II) ground surface vegetation was removed but litter retained; (III) all vegetation and 0 - 10 cm
topsoil were removed; (IV) undergrowth was removed but big trees retained; and (V) a control plot without any disturbance. [ Result] The
number of collembolan groups did not vary widely. The number of collembola community was as follows: I (28.79% ) > IV(21.03% ) > |
(20.75% ) > V (17.09% ) >1I (12.33% ) . The community composition vary in different seasons. The number of collembola community was
as follows: autumn > summer > spring > winter. The organic carbon, total nitrogen and total phosphorus had obvious differences among the
plots. Even after 7 years of restoration, the collembola community traits were obviously different among the treatments. [ Conclusion | Collembola
community was very sensitive to the environmental disturbing, which can be used as the indicator species to evaluate the soil environmental dis-

turbance.

Key words Disturbance; Collembola; Litter layer; Evergreen broad-leaved forest; Tiantong
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Table 1 The density of the dominant genera of collembolan at different treatment plots
I | I
l%iflflalions E’EJ%\ Der;sity Pf}ziitilfm B Der;sity Pf}i)};ttiin B Der;sity P;Elgyfj;t[:iin
~/m % A~/m % A/m "
ZEF5 kAL Isotomidae 9 784.27 +471.65 51.62 16207.32 +423.84 61.61 5198.32 +172.08 46. 14
KAAE Entomobryidae 2 993.80 £165.29 15.79 4272.96 +355.60 16.24 2 476.69 £171.54 21.98
PeikF} Neanuridae 2 571.94 +£164.39 13.57 1592.16 £113.15 6.05 1537.72 £147.02 13.65
PRl Onychiuridae 1 891.53 +69.96 9.98 2517.51 £147.63 9.57 1 007.00 +56.55 8.94
+ 4kB} Tullbergiidae 694.02 +39.42 3.66 653.19 +74.90 2.48 149.69 £14.27 1.33
ER KR} Hypogastruridae 381.03 £32.27 2.01 312.99 +12.23 1.19 340.20 +38.12 3.02
R ikFl Katiannidae 381.03 £20.22 2.01 394.64 +15.56 1.50 367.42 £16.98 3.26
ik A} Tomoceridae 190.51 £12.58 1.01 190.51 +8.10 0.72 136.08 £4.39 1.21
[ A} Sminthuridae 40.82 +3.26 0.22 108.87 +6.21 0.41 54.43 £3.93 0.48
PhIRIHEE Dicyrtomidae 27.22 £3.40 0.14 27.22 +£1.96 0.10 0 0
P51kl Odontellidae - 0.00 27.22 +3.40 0.10 - 0
SRR Total density 18 956.17 26 304.58 11 267.56
di 5 AL Proportion // % 20.75 28.79 12.33
ZBES Group number 10.00 11.00 9.00
v \
[ =y A . Z %
ﬁfﬁlaﬁons %I‘%\Derzlsily Pzpﬁtﬁgn %%\Degmy Pzpﬁtﬁgn AR /% Abid%nce
~/m % ~/m %
ZEF5 kAL Isotomidae 9 661.80 +716.38 50.28 4749.25 £218.77 30.43 49.92 + 4+ +
KA A} Entomobryidae 3 674.20 £226.37 19.12 5 688.21 +535.82 36.44 20.91 4+
Ptk Neanuridae 2 789.67 +285.56 14.52 1401.64 +81.65 8.98 10.83 + + +
PR Onychiuridae 1047.83 +52.51 5.45 1973.18 +141.38 12.64 9.24 + +
+#F} Tullbergiidae 666. 80 +40. 86 3.47 653.19 £81.65 4.18 3.08 + o+
BR AR Hypogastruridae 639.58 +64.09 3.33 585.15 £34.18 3.75 2.47 + +
+ KRl Katiannidae 353.81 +30.99 1.84 258.56 +19.32 1.66 1.92 + +
%A} Tomoceridae 163.30 +7.35 0.85 258.56 £8.51 1.66 1.03 + +
[k F} Sminthuridae 95.26 +9.77 0.50 13.61 +1.96 0.09 0.34 +
£hI5 7} Dicyrtomidae 81.65 +5.89 0.42 27.22 £1.70 0.17 0.18 +
P51kl Odontellidae 40.82 £5.10 0.21 — 0 0.07 +
JEVBEJE Total density 19 214.73 15 608. 56
5 5 ANEEHL B Proportion // % 21.03 17.09
2B Group number 11.00 10.00
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Table 2 The seasonal change of dominant groups in each plot

Kt
Sample # 2% Spring E 7 Summer
plots
I SEATIER PeikRk ST Rt KA AR R
]sotomldae Neanuridae lsolomldae Entomobryidae Onychiuridae
I SR PeikR SR KA AR TR
sotomidae Neanuridae Isotomidae Entomobryidae Onychiuridae
I SETTIRL PEwAR ST KA AR
Isotomidae Neanuridae Isotomidae Entomobryidae Onychiuridae
I\ PestRk BRAA WA SEATHER KAk
Neanuridae Hypogastruridae Isotomidae Entomobryidae
\ SR PER BR AR SET IR KA R
Isotomidae Neanuridae Hypogastruridae Isotomidae Entomobryidae Onychiuridae
f’éﬂﬁl ! FkZ= Autumn 272 Winter
Sample plots
I SRR AR SRR PR SRR
Isotomidae Entomobryidae Onychiuridae Neanuridae Isotomidae
| SR A AL SRR SET IR
Isotomidae Entomobryidae Onychiuridae Isotomidae
I} KA SRR TR} S5 R PEERE
Entomobryidae Isotomidae Onychiuridae Isotomidae Neanuridae
% SR KA S5 R PEtkR
Isotomidae Entomobryidae Isotomidae Neanuridae
Vv AR SEATHERL TR S R PEtkR PN
Entomobryidae Isotomidae Onychiuridae Isotomidae Neanuridae Katiannidae
60 —o— kA Isotomidae 70 —e— #lkEF Tomoceridae
—m— kR Neanuridae . —8— FRWA Katiannidae b
= 50 —*f&ﬁ@H+EWWWW@6/R\ = 60 —o— SR AR Hypogastruridae
= = kAL Tullbergiidae -
22 40 vl N\ oS 0 —A— R Onychiuridae .
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Fig.5 Seasonal changes of main collembolan groups
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Table 3 Comparison of nutrient contents of litter layer under different felling levels mg/g

FEH H LR BA B

Sample plots Total organic carbon(TOC) Total nitrogen(TN) Total phosphorus(TP)

I 45.02 +12.67“ 8.89 +2.68" 0.27 £0.16"

I 42.82 +6.01* 7.52 £1.36™ 0.19 +0.10"

I 38.78 +13.11° 5.58 +2.51" 0.11 +0.03"

\Y 65.35 +£23.05" 9.37 +1.45" 0.19 £0.03"

\ 56.64 +6.89" 8.67 £0.72" 0.20 £0.03"

T [FPIARE/NG FREOR 225 3% (P <0.05).

Note: Different lowercases in the same column stand for significant difference(P <0.05).

F4 FEEXBFEESHISEMNEXRE
Table 4 Correlation coefficients of densities of main groups with nutri-

ents contents

B B 8
23 Groups Total organic Total ) Tot}?l ‘
sarbon (TOC) nitrogen phosphorus
“ (TN) (TP)
AT Tsotomidae ~0.807 0.797 0-410
0.304
JER} Onychiuridae -0.679 0.761 - 0 248
KA A} Entomobryidae 0.416 0.455 -
. 0.562
JEWkF} Neanuridae 0.425 -0.249 ~0.562°
+ 5B} Tullbergiidae -0.344 0.034° - 0~0 0(;29
@A Tomoceridae 0.599 0.383 ;) e
ER A 6F} Hypogastruridae 0.007"" 0.204 :

s FORACHEIA S B E K (P <0.05) 5 # = FoRAR MK B
BERF(P<0.01),
Note: = stands for significant correlation( P <0.05) ; * # stands for ex-
tremely significant correlation (P <0.01).
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FRAR X — S5 515 [ A () SR 7 4 SRAR 0L o Bk shuu
R RE AR A LB AR ™, SR R 1A R 7 0 R A 3
P ] Rt i e F) SR BN IR IR AN LR
TG =75 78 A 1A B A [) 28 T Bk Hhe 0 B 355 1) 7 A 22
L 1R 2 A S5 e R =t e N 2 S NS
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