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Abstract : An investigation was conducted to explore the impacts of Flaveria bidentis litter on the communities of invertebrates in soil in three
different habitats including forestland, wasteland, and ditches. A total of 54 315 individuals were captured in three habitats on October 23rd
by cutting ring( diameter is 20 c¢m, height is 10 cm ), which is divided into three sampling layers in this study. All of the individuals belong
to 2 phyla 10 classes 17 orders, among which Arachnoidea and Collembola were the dominant orders in three habitats, and the relative
abundance of other species were smaller. F. bidentis litter could provide the better habitats and food sources for invertebrates in soil, such as
Arachnoidea, Collembola, Psocoptera and so on, thereby affecting their structure and diversity of community of invertebrates in soil which
mainly related to growth conditions of F. bideniis community, which is characterized by its weaker growth conditions in forestland but stronger
growth in wasteland land and ditches. In summary, F. bideniis plants and their litter provided habitat and concealment for the dominant
species, and significantly changed content of nitrogen, phosphorus, potassium and organic matter in surface humus soil after the invasion of F.
bidentis in three habitats, which cause the increasing of diversity of invertebrates in soil and also it trends to increase for the diversity of
invertebrates in liter from top to bottom. Thus it laid a foundation for the influence of decomposition rate in F. bidentis litter on the diversity of
invertebrate communities in soil.
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Table 1 General situation of three habitats

B (hAEH TR /m

FREIRDL

Qb PREH

Xof B4

it RS/ B 2T 243
(114°56'58"E,37°14'58'N)

St FUEEL/N B 28
(114°56'24"E,37°14'59'N)
HaEs RS/ B 2T

(114°56'43"E,37°15'15"N)

AR AR LU TR Ry 3 IR A D
At ( Populushopeiensis ) ARAFFILEL,
BTG bR B2 60~80 em- B, K A4S
250 AT R H A BR AR
B TS AR B 80~110 em- Bk, KR
237 HEMEURL, AL LS THAG 3, IR AR A D RORAR) 2
B, W TR R S O 90~120 em- Bk, K AEGR

B DL 5 AR A% (Popul-
ushopeiensis ) b 3, B LM R (Setaria—
viridis ) A5 ( Eleusineindica ) 3 RAFL Z2 5
AT R LA B G
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H' >} Shannon—Wiener ZFMFEE0,S WEF T,
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535 (T—test ) 4341 FUBAN [R] b PR R]— 22 - 33 D HESh )
HETE AR, 12 ISR N 3 BT B 5 R 7 5 - 3800
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Table 2 Community structure of soil invertebrates in forestland habitat

P i AL ML 582k AT 2 B 1%
A B C A B C
2& W) 7] Nemata 0 0 75 0 0 78 153 0.45
JREE4N Protura 0 0 0 0 0 2 2 0.01
I H Arachnoidea 11 342 1 063 353 14 317 1081 365 28 521 83.23
Wk H Araneae 6 22 8 3 3 2 44 0.13
2 H Collembola 344 961 1508 36 628 1085 4562 13.31
i dt H Psocoptera 466 4 51 226 7 5 759 2.21
f11%#s H Lithobiomorpha 0 0 0 0 0 3 3 0.01
FHRER} Liphistiidae 0 0 1 0 0 0 1 0.00
BBl Parajapygidae 8 5 2 10 41 6 72 021
e R Anthocoridae 0 0 0 0 1 0 1 0.00
KB Lygaeidae 0 0 1 0 1 0 2 0.01
27 R} Enicocephalidae 2 0 0 0 0 0 2 0.01
MR} Passalidae 0 1 0 0 2 4 7 0.02
2 W B} Curculionidae 0 0 0 0 0 1 1 0.00
HH B} Carabidae 0 0 1 0 0 0 1 0.00
UL H B} Tenebriondae 0 0 0 0 3 0 3 0.01
ZHIE} Scydmaenidae 4 1 0 1 1 0 7 0.02
FUF} Tipulidae 3 1 0 3 2 0 9 0.03
PR Cecidomyiidae 0 0 1 0 0 6 7 0.02
IR Culicidae 0 2 0 0 1 0 3 0.01
/N SR Chalcidoidea 0 0 1 0 0 0 1 0.00
WL Formicidae 0 1 0 1 2 1 5 0.01
B[R} Haplotaxidae 0 0 5 0 0 0 5 0.01
XA FEME Aenictus 0 0 1 0 0 2 3 0.01
FR A5 & Porcellio 0 0 0 0 3 1 4 0.01
JKit4h i Stratiomyidae larvae 0 0 11 0 0 3 14 0.04
B3 H 4 H Coleoptera larvae 15 0 9 2 0 7 33 0.10
XU H 41 Diptera larvae 1 2 21 2 8 7 41 0.12
549 F 45 1t Lepidoptera larvae 0 0 0 0 1 0 1 0.00
g H 5 L Blattaria larvae 1 0 0 0 0 0 1 0.00
M3t Total 12 192 2 063 2 049 14 601 1785 1578 34 268
LA Proportion/% 35.58 6.02 5.98 42.61 521 4.60 100
T A NRGHRIZ B H2E50#)ZC R 0~2 cm RZFFH 1. T
=3 AR T IE T E Y SR
Table 3 Diversity of soil invertebrates in forestland habitat
P AbFRZH it B4
A B C A B C
e 6.40£1.52b 5.00£1.58b 8.60+1.52a 4.8020.45h 7.80£2.39 7.60+1.95a
FA RN Z R R B 0.36+0.25b 0.710.08a 0.84+0.19a 0.2120.28b 0.53+0.43ab 0.8420.11a
R L REETEEL 1.300.36b 1.82+0.19a 1.76+0.38a 1.170.32b 1.54+0.52ab 1.83+0.08a
5 BEFS R 0.19+0.12b 0.46+0.07a* 0.39+0.09a 0.130.17b 0.24+0.19ab 0.42+0.05a

T " FORA R AL B[R] — )2 19 Z TR bR LB 5 B35 (P<0.05) 5 [l T INAS TR/ NS A B R OR IRl —H8 bR 0 3 J2 2 RS bR HL S v B 3 (P<
0.05). A

http://www.aed.org.cn —185—



RAUFBRERSMEFR-F 335528
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Table 4 Litter and humus nutrient index of forestland habitat( % )

A B C
i pOEL| Xt B BOEEA) Xt A BOBEL| Xof HRZH
A WU/ FLTE 27.62+0.80 30.14+1.02%* 13.72+0.6 9.74+0.61%* 0.36+0.09 0.29+0.07
o) 1.57+0.21 2.66+0.70%* 1.22+0.22 0.90+0.08* 0.11+0.07 0.09+0.01
X3 0.16+0.02 0.31+0.10* 0.31£0.11 0.36+0.09 0.07+0.01 0.08+0.02
il 1.96+0.03 2.22+0.48 1.38+0.12 1.47+0.09 1.66+0.13 1.68+0.09

TE = 7 FRIRA T b BEF) — 2 59 R AR HO 22 57 835 (P<0.05 ) 5 " R AN [ Ak PR [)— J22 i AR LA AR LU0 22 3 35 (P<0.01) . Rl

| o
| Psoc : i
Para : »TN
H " Enic
l' COI?__: Aran
Dipt Seyd Coll ©4
R
F Arac TC
ha = Tipu
TP . . .
-0.6 1.0

Coll-3F H , Arac—¥5 H , Psoc—M HL H , Aran— 1k H , Para—&lI8kH\
B, Enic—# 58, Scyd—# HR}, Cole—Hiii# H 4 #t , Dipt—-XG# H 4 H,
Tipu-KIEF; TC—H Pl , TN-2 A, TP-27%, TK-241. A
B 1 #th ERRE Y AR SRR SR M TR
Figure 1 Canonical correspondence analysis result of

undecomposed litter layer in forestland habitat
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T )

Anth AEIEFL, Lyga— UG F], Pass— ZRMERL
Culi-i#}, Form-1(#}, TF

B 2 Mt REEY R EE N M ST E R
Figure 2 Canonical correspondence analysis result of semi—

decomposed layer in forestland habitat
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Fi M A 58 A AR - S TC A HESh ) 12 944 3k SR
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Ner.na: - oM
: - e
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....... S C__.-i:l,r.fl-.- e T
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Tﬁ)i \ o (xCara™w
r e Psoc Lith N

< i Chal

L U L T

-1.0 1.0

Nema—2¢ 11, Prot— R B4, Lith— 7 WA H , Cara—4 HE},
Chal—/N# SR}, Stra—7K i &) U, OM-AHLET. T[]

B3 Mt R REEE T B M ATER

Figure 3 Canonical correspondence analysis result of humus in

forestland habitat

JB21T194 16 H(Fk5), AbHAHE 7214 3k, 5 &
B 55.73% , %F BRI AR 5 370 3k, 5 Bk
() 44.27% . L HISHE S W H (46.10% ) F1 it 2 H
(49.81% ) , HAZSFEARXT Z 2N, AL FRZH 55 IR
M HEICE SRR S5, W H R H 1Y
A, X B P 2k UM R ILSHE(1.24% ) , kb
FRA P2 HUNFR A B (0.25%) .

S A SR T OB HE S 2R LR 6, AbPE
415550 BRI ZREERE AR A2 B 40 T 0, b 4]
3EMFEE B HRBNZHEEFR R S R
FRBmE = X R, 2 RN LA IR R g
MZFEHESE G, ROMRZ P2 RIZ B
(1) HETCHHE S AR A T R, SO AT T -

AEFRZ 3 S ZREERE AR XS LRI, 2R )2
RIZFHE A EEE FRENZFEEFEE 5 A&
ZREEFR R B ST R O = TR R E R AR
o ILEE SRR, H BB S A R T AR )2
HRIZEM A FATF 2RI
2.2.2 SUSEXT R AT

S AR B R VR W) 5 R Z R - R SRR L
7o RO RIZ A FRAL A PR 480 D 2 R X
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Table 5 Community structure of soil invertebrates in uncultivated land habitats

e AL e 582k AT 22 BE 1%
A B C A B C

LY Nemata 0 0 18 0 0 71 89 0.69

& /£ 44 Gastropoda 0 0 1 0 1 0 2 0.02

JE R4 Protura 0 0 0 0 0 1 1 0.01
W H - Arachnoidea 1 686 1598 784 731 432 736 5967 46.10
Wk H Araneae 1 19 1 5 19 3 48 0.37

Pl H Pseudoscorpiones 0 1 0 0 0 1 2 0.02
i J2 H Collembola 53 742 2 086 42 336 3189 6 448 49.81
kB H Psocoptera 4 1 2 13 0 7 27 0.21
#15 H Sinentomata 7 0 0 0 0 0 7 0.05

X E H Diplura 0 0 3 0 0 0 3 0.02

# . H Dicellurata 0 0 1 0 0 0 1 0.01

% WA} Scolopendrellidae 0 0 3 0 0 0 3 0.02
T HUEAl Liphistiidae 4 0 0 0 6 0 10 0.08

F &\ Bl Parajapygidae 10 3 8 1 0 6 28 0.22
K I%ER Lygaeidae 3 0 0 1 6 1 11 0.08
1858} Cydnidae 0 0 0 0 1 0 1 0.01
%R Hebridae 0 0 0 0 8 0 8 0.06
2198} Pyrrhocoridae 0 0 0 0 1 0 1 0.01
TR Anthocoridae 0 0 0 0 0 1 1 0.01
MR Passalidae 0 7 1 0 4 0 12 0.09

A HBR} Carabidae 0 1 0 2 2 1 6 0.05

A HE} Tenebriondae 0 0 2 0 7 0 0.07
& A} Scydmaenidae 2 13 0 3 4 0 22 0.17
Bl A} Coccinellidae 3 0 0 3 0 0 6 0.05
R Priliidae 0 0 0 1 0 0 1 0.01

4 HB} Curculionidae 1 0 0 0 2 0 3 0.02
#%LH R} Discolomidae 0 0 0 0 0 1 1 0.01

R E BBl Cryptophagidae 0 0 0 0 0 1 1 0.01
1 2 # H R} Scaphidiidae 0 0 0 0 0 4 4 0.03
KIFL Tipulidae 0 0 22 0 0 31 53 0.41
AL Culicidae 0 0 6 0 0 0 6 0.05
PR} Cecidomyiidae 0 0 0 0 4 1 5 0.04
i} Tabanidae 2 0 0 1 0 0 3 0.02

/N SR Chalcidoidea 2 0 0 0 0 0 2 0.02
H% R} Braconidae 0 0 1 0 0 0 1 0.01
ICRE Formicidae 1 0 0 2 1 0 4 0.03

B Rl Phlaeothripidae 11 0 0 5 0 2 18 0.14
Rl BlattidaeHandlirsch 0 1 0 0 1 0 2 0.02
1% )& Ecitoninae 0 1 0 0 0 0 1 0.01
F B & Porcellio 5 13 2 0 4 0 24 0.19
53 B 4 L Coleoptera larvae 3 0 18 0 0 10 31 0.24
W# H 4 Diptera larvae 15 3 32 2 1 9 62 0.48
43 H 4l 1 Lepidoptera larvae 1 1 1 1 0 0 4 0.03
H# H#5 1 Orthoptera larvae 0 0 0 1 0 0 1 0.01
Sk B ¢7 1 Blattaria larvae 0 3 1 0 0 0 4 0.03

ST Total 1814 2 407 2 993 814 840 4 076 12 944
HL A5 Proportion/% 14.01 18.60 23.12 6.29 6.49 31.49 100
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6 FMAE R T IELEMENY SN

Table 6 Diversity of soil invertebrates in uncultivated land habitat

P AbFRLH it B4
A B C A B C

FE 7.60£2.80a 7.60+0.89a 9.40+1.14a 6.40£2.16a 7.80£3.42a 9.20£2.39
TR N Z PR EL 0.7120.42a 0.79+0.18a 0.82+0.29a 0.41+0.29h 0.97+0.32a 0.66=0.18ab
PR RS 1.53+0.38a 1.900.36a 1.90+0.47a 1.24+0.25b 2.110.63a 1.60+0.26ab
51 RS 0.36+0.20a 0.39+0.09a 0.37+0.13a 0.22+0.12b 0.48+0.06a 0.3020.09b

xR RHMEERENMERERALTERSIER(%)
Table 7 Litter and humus nutrient index of uncultivated habitat( % )
Fsrtnti ! ’ ¢
AbEELH pay;ii:| Ab3ELH X REZH AbHELH X REZH

O DL 23.42+1.96%* 17.510.17 10.65+0.91 11.09+0.69 0.28+0.07 0.18+0.10
B 1.63+0.15 1.24£0.12 0.69+0.11 0.68+0.08 0.14+0.07%+* 0.12+0.14

Sk 0.36+0.02 0.3120.11 0.33+0.09 0.320.10 0.08+0.02+ 0.06+0.01

St 1.44+0.09%% 1.190.1 0.520.077 0.33+0.06 1.76+0.10 1.78+0.11
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Figure 4 Canonical correspondence analysis result of

undecomposed litter layer in uncultivated land habitat

—188—

HER A RE RGBT . DRI, Ao BRI 55, B 004 R 0 it
JZIRVEY Ew o R m, BiR E IO 2R
PANCT

w5 fran, B 0 RE i R RO 8 R Y
39.8%F1 24.9% , 55—l 5 A Bk 4B A BR ARG
PECHSE 2805090 0.803.-0.747) 55 —hh 5440
B A A DM (R 56 R B -0.736 ) , A HILIR XTI FE 4y
AR R (P=0.002)., 3 H (RIBWE HHEL.
XOH H g Ak E A AT A LIRSk 19 S )
b URBH A 2 R R I A BB B i A, 2R TE
B HESH ISR B REA B o DR, ) BRI 75
W ITA o0 12 VR 1A WL & IR, Bk 580

=} i Hebr
~ Pt
Loy Lygabass
I L T H y
R
| urcl b= Q. -
L s oy A e
| ollite ==
Scyd i 1Blat Arac
| 127 Dipt
Para HEY
b P
ol K,
-1.0 1.0

Hebr—EUERE, Blat—deli H . T[]
5 Tt R E S BRITET R A RER

Figure 5 Canonical correspondence analysis result of

semi—decomposed layer in uncultivated land habitat
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Table 8 Community structure of soil invertebrates in ditch habitats

Kt e G T e
A B C A B C

28 1 Bh¥)1] Nemata 0 6 109 0 27 60 202 2.84
gk H Arachnoidea 545 383 734 560 374 691 3 087 46.33
ik H Araneae 4 5 0 0 1 0 10 0.14
#FEEH Collembola 185 442 1553 125 207 764 3476 46.17

ik H Psocoptera 0 0 3 5 5 8 21 0.30
friRWA H Lithobiomorpha 0 1 1 0 0 0 2 0.03
W H Diplura 0 0 1 0 0 0 1 0.01

Z WAL Scolopendrellidae 0 0 1 0 0 0 1 0.01
Rl WR} Parajapygidae 0 2 1 0 4 0 7 0.10
MR} Passalidae 0 3 6 0 1 11 21 0.30
ZEH R} Silphidae 0 0 1 0 0 0 1 0.01

U H Bl Tenebriondae 0 2 0 1 1 0 4 0.06
EH Bl Scydmaenidae 0 1 1 0 0 1 3 0.04

4 fo Bl Scarabaeidae 0 0 2 0 0 0 2 0.03
KBl Tipulidae 0 0 1 0 0 1 2 0.03
PSR Cecidomyiidae 0 0 1 0 0 5 6 0.08
iR} Ichneumonidae 1 0 0 0 0 0 1 0.01
B} Tabanidae 1 0 0 0 0 0 1 0.01

R} Formicidae 0 2 2 0 0 0 4 0.06

8] LR} Phlaeothripidae 1 1 0 0 0 3 5 0.07
B[] 4518} Haplotaxidae 0 4 0 0 0 0 4 0.06
AT ZEMUE Aenictus 1 0 0 0 0 0 1 0.01
FI0 3 Porcellio 4 24 17 1 0 0 46 0.65
58 B 411 Coleoptera larvae 0 1 2 2 0 0 5 0.07
XGH H 44 # Diptera larvae 0 6 40 0 2 71 119 1.68
3% H 4 1 Lepidoptera larvae 0 3 3 0 9 45 60 0.84
i H 5 B Blattaria larvae 0 1 3 0 1 0 5 0.07
K41 L Stratiomyidae larvae 0 0 1 0 0 5 6 0.08

it Total 742 887 2 483 694 632 1 665 7103
He 5] Proportion/% 10.45 12.49 34.96 9.77 8.90 23.44 100
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Figure 7 Canonical correspondence analysis result of

undecomposed litter layer in ditch habitat
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Table 9 Diversity of soil invertebrates in ditch habitat

P AbFRLH it B
A B C A B C
ey 3.40+0.89¢ 6.60£3.51b 9.60+0.89a* 2.80+0.84b 4.60+2.51b 7.60£1.34a
RGN ZHIERREC 0.55£0.25b 0.8120.20ab 0.92+0.09a 0.50+0.34b 0.74+0.25ab 1.0520.16a
PR PR S 1.6020.37b 1.80+0.26b 2.45+0.47a 1.62+0.53a 1.67+0.99a 2.42+0.36a
5] BEFEEL 0.47+0.22a 0.48+0.09 0.55+0.11a 0.52+0.3% 0.47+0.70a 0.55+0.0%
F 10 AREBAZBYEREBELTFTEFFIEIR (%)
Table 10 Litter and humus nutrient index of ditch habitat( % )
B2zt ! b ¢
QbR X REZH Qb3 X REZH QbR X REZH
H LA HLR 27.140.67%* 13.27£0.32 7.09+0.75%* 4.35£0.79 0.27+0.05* 0.180.01
S8 1.33+0.09%* 0.78+0.05 0.68+0.09%* 0.360.08 0.14+0.01%* 0.110.01
N 0.3320.07 0.26+0.03 0.320.04 0.24+0.07 0.07+0.01* 0.050.01
N 0.810.17% 1.30.14 0.75+0.11%% 1.07+0.11 1.73+0.12%% 1.4320.14
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