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Effects of the invasion by Solidago canadensis L.. on the community structure of

soil animals

CHEN Wen, LI Tao, ZHENG Rongquan”, CHEN Ping, LI Ting, LU Junji, ZHANG Jiayong
Institute of Ecology, Zhejiang Normal University, Jinhua 321004, China

Abstract: The interaction between exotic invasive plants and soil animal communities is an important aspect of
understanding plant invasibility and susceptibility of receptive communities. Consequently, studies on the effects of plant
invasion on soil animal communities and their physicochemical properties are becoming increasingly important in determining
the effects of plant invasion on ecosystems and the relationship of the invasion mechanism to the underground soil biota. In
this paper, we report the soil animal community structure and the soil physicochemical properties of three sampling areas in
Jinhua, Zhejiang Province of Eastern China where Solidago canadensis has invaded native plant communities. The
objectives of the study are to evaluate how S. canadensis invasion affects the physicochemical characteristics of the plant
rhizosphere and the soil animal parameters and to determine whether these parameters can serve as indicators for the
invasion density of S. canadensis. Soil samples were collected at three depths over four seasons in different S. canadensis-
invaded areas. A total of 9900 individual soil animals, which belong to 14 orders, 11 classes, and 3 phyla, were collected.
The most dominant taxa in three invaded areas were Collembola and Acarina. Statistical analysis was performed with the

SPSS 18. 0 program package. The one—way ANOVA shows that pH, organic carbon, ammonium nitrogen, available K, and
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available P are significantly different among the sampling areas (p < 0.05) , whereas soil water content and soil temperature
were not (p > 0.05). The sequence of the diversity indices and the evenness indices were as follows: newly invaded areas<
moderately invaded areas < heavily invaded areas. A positive association was found between diversity index and dominance
index. The spatial distribution of soil animals in the different S. canadensis invaded areas had obvious surface segregation.
Using the non—metric multidimensional scaling method, the soil animals communities were classified into three types. Grey
relevant analysis indicated that the soil physicochemical properties had different effects on the key soil animal communities,
Ammonium nitrogen produced the most significant effect on soil animals, followed by organic carbon, available P, and
finally by soil water content. Therefore, S. canadensis L. invasion changes the soil physicochemical properties ( especially

the NH,-N) , and then changes the soil animal community used by S. canadensis to expand its invasive range rapidly.

Key Words: Solidago canadensis L. ; soil animals; soil physicochemical properties; spatial distribution
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TR TREAMRXKMEEARX (R, BRETZ00RI, 23K pH A PR S S E R
PR ) 22 5 B (P<0.05) 51 H3EAY & /K2 MIRE2Z A B E (P>0.05) .,

F1 ANEREXGE A R L B R

Table 1 The physiochemical properties of soils in control and. invaded area

FREIX RN TRI(NIA) AR TR (MIA) AR 7Y (HIA)
Sampling area IKIREHL(TG) XTREFEHL(CG) IRXIFEHL(TG) XTHEFEML(CC) XBFEMI(TG) X HRFEHL(CG)
pH 5.73+0.14a  5.39+0.13b  5.30%0.12b  5.42+0.21b  5.040.19¢ 5.22+0.15bc
HHEF KR soil water/% 30.25+4.86  32.65+6.75  29.65:5.05  29.06+4.06  28.78%5.46 28.65+5.88
HIRIE soil temperature/°C 16.60+8.11  16.06+8.81  17.00£9.03  17.56+9.35  18.20+8.72 18.17+9.53
AHLE Organic carbon / (g/kg) 44.01£7.70a  43.548.77a  31.91£3.74b  26.67+3.32bc 33.36+3.98b  29.10+4.45¢
A A NH,-N / (mg/kg) 17.73+1.77a  18.69+1.95a  10.641.31b  11.81+0.95b  6.800.51¢ 9.89+0.89b
T Available K /( mg/kg) 251.88%55.26a 174.50%36.60b 169.50+21.83b 123.13+8.21c  95.50%6.87c  185.13+23.25b
AW Available P /( mg/kg) 14.22+2.38a  15.43x1.70a  6.20£0.47bc  6.02+0.5lc  8.25+0.49hc  8.88+3.04b

n=5, FHEEE R E AR EZ , RATPOR RN/ NG A 278 45 SRR p5, LSD Al 22 5335 1 27K - (P<0.05) ; NIA; Newly invaded areas, %
FEAIRIX; MIA; Moderately invaded areas, HEE AR X ; HIA, Heavily invaded areas, i J& AfZIX; TG: Treatment group, RIGFEHL CG: Control
group, X7 HAE b

2.2 IR A AL AR S Wy R AR
2.2.1  ARX TSRO AER 5 R

INER—RE AR AR FREL R 3 DA D, R 38584 9900 A, RE3 1T 11 414 H(FK2), 7
BEAZX (TR B 50 R il 2k E 5 s 2478 4, 5 Bl IR 1Y 25. 03% , XF R R Mgl 7k 1879 A4, /5
18.98% ; T EE AR X (11 80 RIS FE MO 3R +35 5 1670 A, b B AR 16. 87% , %t AL HIAH AR 1261 4,
07 12.74% ; H AR X (M) SIS FE oL i 3R 1251 A, o SR 1Y 12. 64% X HRAE LA AR 1361 4, i &
W 13.75% , TEARFRARRRE IR, RIS N ERBCE R BEARKX (TR >hEARK
(MEH >TEEARKX (MAE), HPRFEARMBGKEBAEmMEEH (F=7.986,P<0.05) J#H(F=
3.714,P<0.05) LEE4(F=3.491,P<0.05) (I MABUR 22 7 3 AR R AR E

FEARTRI AR M LA P PRS2SR R B 28 5 D2 RE R O B RS WA BN G 4
HWH(£2), AR FEARX (1A PR (A MEEARX () 5 sh i 288t
Bl 13 11 f19(K3) . BEE AMZRREW R, HHES BRI, 783 AR Bl K —
FEH A AR BREE IR R EE AR X (T AL P AR X (AL i AR X (LAY (5 H R R
AW IES YO 2R AR (A B EE AR IX (LAY S R R SE i B ICA LI,
2.2.2  ARXZFEETREL AT B LSRR U R

Bl AR BE IR, A MR H 38 Sl % 1) AR MR 50 38 S0 PR R BOMR 34 B 45 H50RR 22 BUAH N 1) 22 Ak #a
#(#3), Shannon—Winner F8EX I AZIX (1. 19) , P EEARIX(1.26) B E AR X (1.27) B A5 3
IR O Z REETR B B2 R R FE B B 5 AR FR BOM B A1 BB 1B M R, R AR X
(0.42) , B EEALRIX(0.40) , FEEMK R HE AMRIX(0.38), HEARKX (A #1358 3h 8 i~ R S B0
FRESBD TR AR LA FER AR (T8 (H2 HAMARR A& AN SR Z (8] 2 A X 28 5 3R 30
R R ZRE S ST RN AR 35 s TR R AR X (T 28 R B AR X (T2 ) 398 50y 0 1 A A B o
FIRERCRE AT L T (0 A 2 22 B A I AR i =2 ] 2 AR G A, Jr A A S AR, PR 5 s
2.3 AfzMEIEYE E AR

BRI AARZ DX ) i S0 b RDT BEAE b 7E TR B0 AR L Y30 8 2 0 H s Y ) MR B i 2 | IR 2
TSR (B 1), PR 22K 50 R R R 3582 Wk i 3 sh W A AR B 22 Sl i 35 (F=95. 10,
P<0.01), 7ERE ARXHFEARZXH ,0—5 em 5—10 em 10—15 em = )2 HIHRIGFEHL A AR 4K
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£3 ANEXEIXEHMIN R RN EE ERRERRE

Table 3 Characteristic indices of soil animal communities in Solidago Canadensis L. invaded area

SRREIX BRIEAR T # NIA HEEAR AL MIA HIEAR A HIA
Sampling area WL TG XTIEMEHL CC A TG XA CC BRIl TG Xt IR CG
JEBERL Number of groups 13 11 11 11 9 8
AMAEL Individual number 2478 1879 1670 1261 1251 1361
ZFEPEFESL Diversity index 1.1920.11 1.0720.15 1.26%0.15 1.28%0.07 1.27+0.16 1.26+0.26
FIA)HEAE %L Evenness index 0.51+0.05 0.48+0.04 0.54+0.07 0.59+0. 06 0.58+0. 06 0.64+0. 13
P BEHE %L Dominance index 0.4220.04 0.440.04 0.40=0. 06 0.360. 05 0.38=0. 08 0.35=0. 12
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Fig.1 The vertical distribution of individuals of soil animals in Solidago Canadensis L. invaded area
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Y AR B A B B AR A, R AR X RS YA R B O B 2 (527 ) < 22 (534) <k
(553) <475 (864 ) ; TEHIEANRKX NEZE(355) <FHTE=4Z2(427) <Pk ZE (461) ; FHE AR KX BT (148) <X
Z2(214) <HZ(358) < Z(531) (K 2) .
2.4 BHERREAHT

A BEHE 2 AEBR A - 4E 50 1 S/ Stress fH4 0. 07971, FiZ EHA T 5% —10% Z a1}, FoR FIE S 5
U o B HERR R T LAE AN [ AR R BN SR — B e B I AR e T 1 T3 S Wl v vl LAy 4 28
BN R — A B AR 5% BE A AR b RAH R Xk FRER B — 28, o B2 A AR b RTRE IO X6 PR R 8 — 288, B B2 A A2 Mt A Xof
WA —2(E 3)
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HETE Z AR BUE B (y ) IR YE SO H (y,) , BIE (y,) ,BUR H (v, BEHE () , 55N
(ys) SCRAELH (ye) B H (y,) R H (yy ), MR (v, BEE ZREHEFR R () MEEELT, PERE 30
PRACHE B T80 (), MKUE SO0 pH (%, ), B3R 7K (n,) , BIRAIRIE (&, ) , AL & (x,) , AR
(25) , RUEP (g ), RO (x, ) o SRR BN TC i ML TR 1B, THEE K L4 X SCIRBE (&) IR BRI XS SCIRBE (1)
VAR IR A Z545 IR BE (p) , HORHK P R/ MIUH «
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Fig.2 The groups of soil animal communities and individual of soil animal at different seasons in Solidago Canadensis L. invaded area
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