Y E T 5 R4 2016,22(2) « 437 —449 doi: 10. 11674/ zwyf. 14417
Journal of Plant Nutrition and Fertilizer http: //www. plantnutrifert. org

FINA e | B LML 5 AR X I L2 F0
A W) = P o ) 52 i
AEW, 2JFR, FRE, MR, A4

(1 P TT BO  Be b I TR 2R, M 510405 5 2 HEpg Al bty 7 Jils A 25 gT i
Al A R R A PR RSB )R R SRR AR A SRR PR R R SRR )M 510642)

M= [ BE] 1RETE (Ipomoea cairica) | 1 REFBLA (Wedelia trilobata) T A A= 3 [E 4 4 3 IX IF: 1 J ™ 16 7
ARSCWIFE T I e MRS | M SR A AR BT 5 1 5 M 2 (Neyraudia reynaudiana ) B 7% N B9 L3 57

g

TIERA Y SR L R R AR 1 | B DR R RRAE S D RE 2RI i AR A LA R P D

HMRAHI AR+ A R G MR , Ay s L EF AN AR BL AR AR 2k . [ 7738 ] R RS J5 15 1 2010
AR 1 HFE) W AR KO Ll ZRARA FE 18 R & e AR X, B R I35 AR X+ R 2R X 3 K48 b,
WE s . HEEEE . R R S ATt [ER]D) 5 HE/AY XML, RS AR
X AR . A 0L . HROE . A B R, 1 AR 3 60. 38% — 230. 01% ; R 3L
PG AR X LA . 2R HSUA . A & B R IR IR F 50. 54% ~ 145.52% 5 BiFpSMRIEY)
ARIX + 18 C/N g 3 B (A X 240 & m SR B 58, 2) WAl A1 SR 4B 9 RE 45 183 #2312 b 1 8 e
Y, b HORG e . MR AR X HIERAE R (C )« ANy ) « B (P ) B &5 1 Y X
4/ 105. 00% ~ 152. 15% F1 61. 51% ~ 138. 27% A0 HIEHEW AN AR R Z AN E S RH B X F L5
AR, P S LA AR X C/C H & T L E MY X, 0N, /N, P/P A 3 kb2 1] 22 5 A i

E R

3) PIRP SN RAE Y AR 035 v T SRR | B U L OB I A 2T 2 3R A9 e, R R SR I A AR IX Y

SRR | R 2T 20 2R S R i vy, 200 L - SR XIS 70. 35% | 21. 51% F1 227. 86% ;3 Xof T IREME B 1,
FORE T | B S0 LA AR X B0 38 1 DU 43 53138 3] 322. 58% A1 157. 14% 5 3ot S Ak U 1 4% b B ) 1 22 S 5/,
ZEFYIR R . 4) PRSP A AR RS B o L DA WU E VR B0 A QB 8 , S 2 AL BT AR A 3 (AWCD ) 7E %
A N R IO IO e AR X > H R HEAG AR X > 3B IX, o 72 h i AWCD {53510 1. 18 |
0.88 F10.56, 257 0% . 5 LFMPIXALL, T4 T AR X 6 T3 AL I 09 A R0 35 42 v, KT iR & ik
75.00% ~ 162. 86% ; 1 LI MY AR IXBR G YIS | FRIRISHN IR G W IR IR0 A HI R TR B35 3, FLIE IR 23
B 87.72% | 41. 18% H1 83. 72% 5 WiFf AAR A YIS AN [R] 24 BY T 50 04 ) FH A B2 A7 A — 7 22 5, TG Je X R TR

N

[ SRR ) P 25 S35 iy TR SR A . SRR 0 R, PCL 15 PC2 BERB AR RN [A) AR IX 1 S A W

P IR BB 71 89% Wy B ML S, Forh PCL ERZ BRI S W2E L BRI 5 B & YR BIR Y520, PC2 U]
FEEZBAKAM YIS RIRIEIRIRA W2 o PRI IMRA Y AR NS 13U WO RE 7 1) D) RE 2 AR 1™ A T B2
Hor AR Mo+ S PR VE 9 Shannon-Wiener 580 (H') . Mc Intosh 880 (U) | F2 5 1540 (S) Al Simpson {3
JEFRE(Ds) B3 T R F MY X H A AR X Z 0] 19 22 580/ s =AM A BRIX Y Pielou M &) FESR B (E) 22 5% A
MR, [S5ig) TONGTE . S BLAG DT Rh SR ALY BE 05 38 AR Ml i) 198 3R PR, 4 i S HE 1 /KK, I8 i
XA B AR SEAA A BT, TR AR Y HL

KR TS ; Mo, etk HIRBUEYIREE

hESES: 0143; 016; (948 RRARIRAD : A XEHE: 1008 -505X(2016)02 -0437 ~13
Wi HER: 2014 -09 -12 HESZHHE: 2015-05-12 M&H AR HER: 2015 -07 =17
BB : EXARPAEIL4S (U1131006) 5 FF A k01T H (2013GA780108 ) 5 # ¥ i# 1 5 3 4 T H (200805640012 ,20124404110009 ) ;

EERN:

TR RS FRAATUE [ B #(2013)246 S 1; | NS S AR RITE (2012A136) 5 7~ M T & A4ERHE B FBH
(14B024 -05) %),

SEPI(1975—), T, RETA, WL, @B, FEAFRIARY: . ARESFI I, E-mail: gbyqgm@ 126. com

* W {EVEH E-mail; jeanzh@ scau. edu. cn



438 Y8 RS IRl 22 4%

Impacts of Ipomoea cairica and Wedelia trilobata invasion on soil
chemical and microbiological characteristics

QUAN Guo-ming'?, MAO Dan-juan®, ZHANG Jia-en>* , XIE Jun-fang’, QIN Zhong’
(1 Department of Urban Construction Engineering, Guangzhou City Polytechnic, Guangzhou 510405, China;
2 Institute of Tropical and Subtropical Ecology, South China Agricultural University/Key Laboratory of Agro-Environment
in the Tropics, Ministry of Agriculture/Key Laboratory of Agroecology and Rural Environment of Guangdong Regular Higher
Education Institutions, Guangzhou 510642, China)

Abstract: [ Objectives ] Ipomoea cairica and Wedelia trilobata, the two general exotic plants, have invaded
successfully in southern China and caused lots of serious damages to native ecosystem. In order to explore impacts
of the two weeds invasion on soil ecosystem and provide scientific basis for their invasion mechanism in fields, the
changes of soil chemical and microbiological properties, including soil nutrient, soil microbial biomass, soil enzyme
and metabolic activity, carbon substrate utilization and function diversity of soil microbial community in I. cairica
invaded community, W. trilobata invaded community and Neyraudia reynaudiana native community were
investigated by using field plot methods. [ Methods] Three sampling sites were selected, including I. cairica
invaded site, W. irilobata invaded site and N. reynaudiana native site in the Huolushan Forest Park of Guangzhou
city in January 2010. There were four replicates per sampling site (each replicate plot was 4 m”). Soil samples
were collected, and soil nutrient, soil enzyme activity, soil microbial biomass and function diversity of soil
microbial community were determined. [ Results] 1) Compared with the native plant plot, the contents of soil
organic carbon, total nitrogen, total phosphorus, available nitrogen, available phosphorus and available potassium
in the I. cairica plot (increased range is 60.38% —230.01% ) and the contents of soil organic carbon, total
nitrogen, available nitrogen and available phosphorus in the W. irilobata plot (increased range is 50.54% -
145.52% ) are significantly increased, while the soil C/N ratios are significantly decreased, and there are no
significant differences in the contents of total potassium among the three plots. 2) The two exotic plants could
significantly increase soil microbial biomass of the invaded plots. The contents of soil microbial biomass carbon,
nitrogen and phosphorus of the 1. cairica plot and the W. trilobata plot are 105.00% -152. 15% and 61. 51% -
138.27% higher than those in the native plant plot respectively, while there are no significant differences in the
contents of soil microbial biomass between the two invaded plots. The ratio of soil microbial biomass carbon to soil
organic carbon (C,;./C,. ) in the W. trilobata plot is significantly higher than that in the native plant plot, but the
ratios of soil microbial biomass nitrogen to total soil nitrogen (N, /N,) and soil microbial biomass phosphorus to

total soil phosphorus (P,,/P,) among the three plots are in the same levels. 3) The two exotic plants invasion

could significantly increase the activities of soil urase, protease, invertase and cellulose enzymes. The activities of
soil urase, protease and cellulose enzymes of the W. trilobata plot are the highest in all the sampling plots, and are
70.35% , 21.51% and 227.86% higher than those of the native plant plot respectively. The activities of soil
invertase of the I. cairica plot and the W. trilobata plot are 322. 58% and 157. 14% higher than that of the native
plant plot respectively, while the activities of hydrogen peroxidase are almost the same among the three plots and no
significant differences are found. 4) The two exotic plants could significantly increase the metabolic activities of soil
microbial community of the invaded plots. The average well color development (AWCD) of all treatments exhibits
an order of 1. cairica plot > W. trilobata plot > native plant plot during the whole incubating period. The AWCD
values of three sampling plots incubated at 72 hours are 1. 18, 0. 88 and 0. 56 respectively, and the differences are
significant. Compared to the native plant plot, I. cairica invasion could significantly improve six carbon substrate

utilization of soil microbial community, with the increased ranges reach up to 75.00% —162. 86% . W. trilobata

invasion also significantly increases the utilizations of carbohydrates, carboxylic acids and polymers, with the
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increased rates of 87.72% , 41. 18% and 83. 72% respectively. There are some differences in the utilizations of
different carbon substrates between the two invasive plants, and the carboxylic acids and amines/amides utilizations
of soil from the I. cairica plot are significantly greater than those in the W. trilobata plot. The principal components
analysis (PCI) reveals that 71. 89% of the variation of carbon substrate utilization data of soil microbial community
in different invasion plots could be explained by the first and second components (PC1 and PC2). Carbohydrates,
amino acids and polymers are highly correlated with PC1, while PC2 is mainly affected by carbohydrates and
carboxylic acids. The two exotic plants could significantly influence the function diversity of soil microbial
community. The indexes of Shannon-Wiener ( H'), Mc Intosh (U), substrate richness (S) and Simpson’s
dominance (Ds) of soil microbial community in the two invaded plots are significantly higher than those in the
native plant plot, but the differences between the two invaded plots are not significant. The Pielou indexes (E) also
have not significant differences among all the three treatments. [ Conclusions] The two exotic plants, I. cairica
and W. trilobata, can ameliorate soil nutrition environment in the invaded areas, enhance supply level of soil

nutrients, and hence create a favorable microhabitat which can benefit their growth and competitiveness and

facilitate their invasion in fields.

Key words: Ipomoea cairica; Wedelia trilobata ; soil chemistry; soil microbial community
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Table 1 Plant community characters of different invasion plots
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Qb3 P T . AR
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Treatment Dominant i Co-existing plants
dominant (m)
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1.2 THRE

2010 4F 1 H 43 5l4E Lk 3 2RFE ML B AL % 57 4
ANEE/IMETT (2 m x2 m) |, SETFBRAE TS P LT ARG
K. AT IR IEHE S TER S R4 0—10
em FJZE+ o 3 BHEH A RS TE B AR AR
FRFRSE . BA/MEREN TR EGHAYE
FHDU A BGE B R S s . Hodp—3 o 4
TEN BRI BRI R, S Tmm
AT 55 . RIERGE M i g 5 oy —ER 4y
FEMETIA R T - 18 CukAS, 1 RN BUE B 25 C 8%
725 d JFIE H R AE Y R . A BES MY
REZFEE
1.3 MEMBESAH*
13,1 HHEFRA e 584 HLAR R FH 4% e A
Hak O s 2ERHPLIRE R L 2R
FH NaOH Jgsih—4ABbr b 03 s 28 % A NaOH J#
fil— I CRET SRR A Y 0% s A
K 0.05 mol/L HCI -0. 025 mol/L H,S0, 12—
FHERDTIL (A ; BRI R ] NH,OAc 24— kAt
JE g E R

1.3.2 SRR E DR SR R - A
FRA L )  IREREMELL 24 h )5 1 g 34 R
NH,-N ) f ve B 75 B Bl R FH B — T L £
WP EEEEEELL 24 h S 1 g A R NH, -
N B2 s R 5 REMERG . 2P 4 KR 3,5 -
KR He ) R SRS ML 24 h S 1
g - IJEAE B 0 2 B IR £ Y R W T DL
72 hJ5 1 g H3EA B A 22 s 8RR o Ak
SRR R e s 1 S E L) 20 min J5 1
g FIEHFERT 0. 02 mol/L EARIRHN M Z TR
1.3.3 HHEMCEY R AL BRAIE R
PRI E B MR kS B D vk IR AR
AT EOFE ZE ), 2R A K, Cr, 0, - H,S0,
A B E AR I R T A W R S U
SR8 0.5 mol/L K, S0, 5 >R FHAEA BT B 232
WE R Y R R, R AN 0.5 mol/L
NaHCO, ,

1.3. 4 FIEHE YRS AR RO E S IR kML
S 07 A, £E 200 mL = FAIH AL 100
mL 0. 85% NaCl 3, & EKH )G H (121 <€, 20



244 ]S NG T RS AR X Al A R AR By 2 M S 32 ) 441

min) o PRI T 10 g B 1A 8 ff 1, BALC
EHIBYICE NaCl WP, 310, 383% 20 min(25 °C,
160 r/min) , B P W E 8T 7R TAES B
0.85% NaCl ¥ i#% 10 R4 Bk A 107 He B 1 £
SRR, i A% W A K B W B 21 BIOLOG
ECO fF i b, 25 CHE &, B:FE 24 h bR
590 nm 0 E & FLIEOGAA
1.4 HiE4bE

BIOLOG ECO fof~- e 19 5 442 B30 (5728 Ak - 1
FL B 4 75 4k R (average well color development,
AWCD) /8, AWCD =3(Ci-R)/n, =, Ci K
& B ALTE 590 nm N YMOGAE 3 R R BEAL I I
A 5 n A EEFRELNBKIE AR . BIOLOG ECO fi-F-
BBt K R 31, Ci-R<0 W fL7EH B Hhic R
0" 4 AWCD ik 0. 75 B G X0 3] 345 43 e fL
AR W A Vi B89 B2 L, AS BIF 5 v i 3 00T 2% (R Y B
FRIFTA] S 72 b, PR 8 45 12 3% 5 I (8] 1) B8k 61
- SR MR Vi B U5 R HTARRAE LA B T RE 22 R 1 1Y
25T o A SRR W TR R IR A
FRAER ] JE Ry (PCA) 43 A i, T Zh RE 22 BE 1k 4
ORI A K

1 ) Shannon-Wiener ¥er'® H' = -SPilnPi
{P,Pio= (Ci-R)/3(Ci-R) ,FmE i N fLEY
FAXTIE A 5 %t BIOLOG ECO P-4 A 2
FLAHXT W AL B R Y LU AR

2)Me Intosh 5% U = /( Tni?)

A, m = Ci—R, RN o N FLIAART I GAE
3) Simpson e Ds =1 -3Pi%,
4) Pielou Y95 e 8'™ E =H'/InS

S hF & BEHE 2L (Richness ) , F8 9 A I REVR A 1Y
FEFRCR . A LA XTI OEE =0. 2, A A 2 FH
PEMEIF I A G W BV 10 32 & 5, B e 2 AL i
B

JIrA 56 B0 3 A Microsoft Excel i#F474b#H,
i# 1 SPSS 17. 0 #E47 75 2243 #7 ( One-way ANOVA) |
JF R H Duncan M 2237 ZH LA, s34
SR Origin 8. 0 /EA

2 R0

2.1 FiEHS
PR A1 AR 40 A A BB A5 AR 48 A 3% 43 R O
(£2), AMERARX AR, &2, &
WS B 3 e A X 7 102, 65% | 194. 94%
F1104. 35% , 22 58438 B E KV, r R A7
XA A LK . & IR B L 4 AR P X 3
J50. 54% F198. 73% , 2% 53 B & (0 28 & R (148
AN . A B B i A A5 R b ) AR A3/,
SRR E HWA AR 58 C/N i
T HINE R AR XA R s |
AT R E ST L E MY X, H S R
60. 38% —230. 01% , Fg FEIZILA AR XA
PR | R ASCET Y R 43 ) b AR A DX B
115.98% . 145.52% 1 18. 04% , Horf s s /L . B3k
B 2E 5 0. £ 2 450 BoR, iR AN R X
TSR BE AR — 22 5, TN & XA AR H
TR R GE R R A AL . R, ek,
BOR. MR R R E R T e R A
RIX,

R2 AMek. BEWHFNERETZEBYRNTERS

Table 2  Soil nutrients of Ipomoea cairica invasion plot, Wedelia trilobata invasion plot and native vegetation plot

LU IR AKX B 7 NI LMK
Soil nutrient Ipomoea cairica invasion plot Wedelia trilobata invasion plot Native vegetation plot
ALK SOC(g/ke) 24.50 £2.56 a 18.20+1.23 b 12.09 £1.46 ¢
44 Total N (g/kg) 2.33£0.19 a 1.57+£0.21 b 0.79£0.04 ¢
4t Total P (g/kg) 0.47 £0.06 a 0.33+£0.02 b 0.23£0.02 b
44 Total K(g/kg) 13.97 £0.95 a 16.18 +1.78 a 15.79 +£0.85 a
C/N 10.48 +0.22 b 12.20+1.77 b 17.46 +£1.63 a
WRLA Avail. N (mg/kg) 107.78 £4.82 a 70.54 £7.16 b 32.66 +3.38 ¢
WAL Avail. P (mg/kg) 25.12+3.59 a 24.65 £3.71 a 10.04 £1.54 b

HEALHT Avail. K (mg/kg) 205.59 £12.89 a

151.31 £2.08 b 128.19£6.92 b

TE(Note) : [FATEE G AS [F] 7B F R A Rl AL B 22 18] ) 22 5335 5% 3 /K- Values followed by different letters in the same row are significant

among different plots at the 5% level.
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Table 3 Soil microbial biomass of Ipomoea cairica invasion plot, Wedelia trilobata invasion plot

and native vegetation plot

TIEREY R TINGE e AfRIX

Soil microbial biomass

Ipomoea cairica invasion plot

i RIP LA AR IX

Wedelia trilobata invasion plot

T YIX

Native vegetation plot

WY R SMBC (mg/kg) 883.74 +30.13 a

e 44 SMBN (mg/kg) 47.56 +2.58 a
T W SMBP (mg/kg) 39.79 +3.96 a
Cpie/Co (%) 4.11 £0.42 ab
N/ N (%) 2.09+0.21 a
P/ P (%) 8.04+1.23 a

835.09 +96.66 a 350.48 £32.32 b

39.09 +4.99 a 19.25+£2.92 b
31.35+2.79 a 19.41 +3.14 b
5.01 £0.73 a 3.11+£0.38 b
2.59+0.38 a 2.42+0.25 a
8.21+0.79 a 7.23+0.63 a

7 (Note) : SMBC—Soil microbial biomass carbon; SMBN—Soil microbial biomass nitrogen; SMBP—Soil microbial biomass phosphorus. C,;.—1-
HEfk A H6% Soil microbial biomass C; Cmg—igﬁ‘ﬂ[‘ﬁﬁ% Soil organic C; N, ;. — 1 4= ¥ % Soil microbial biomass N; N,—+ 844 Soil total N;
P, ;. — T MU EY#E Soil microbial biomass P; P,—+ 84 # Soil total P. [6]47 8045 5 A [6) -k F 7n A [R] AL FE 6] 1Y 22 5335 5% .35 7K F Values

followed by different letters in the same row are significant among different plots at the 5% level.
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BN 322. 58% F1157. 14% , 2253 B 3, P4 R BRETE

AR Ak 55 2 IS, R SR 7 M 4 AR DX 5 i i
1o, B X R AR A S A XA, B
AR XA IR 2 72 22 2. bR
BEHIG PEAE 25 A BRI i) 22 S Y AN B 3 . R 4 ik n[ B
i, PR AARARA X SRR | AR R A S e
JEANTR], A T e X R Tl ) 135 1 RE ) S 568 , T
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Table 4 Soil enzyme activities of Ipomoea cairica invasion plot, Wedelia trilobata invasion plot and native vegetation plot

TINE T ARIX

Ipomoea cairica

e

Soil enzyme

[EES 2% VNI

Wedelia trilobata

TEAYIX

Native vegetation

invasion plot invasion plot plot
JIKkF Urase [ NH, -N pg/(g - 24 h) ] 339.3£23.5b 413.7+16.8 a 242.9£21.5 ¢
1§ Protease[ NHy —N mg/(g + 24 h) | 1.10 £0.03 a 1.13+0.07 a 0.93+0.04 b
TEMENG Invertase [ Glucose mg/ (g - 24 h) | 18.34£3.25 a 11.16 £1.39 b 4.34+£0.52 ¢
R4k 2 il Cellulose[ Glucose mg/ (g « 72 h) ] 0.65+0.13 a 0.66 +0.17 a 0.20+0.05 b
1148k S W Hydrogen peroxidase 1.34£0.12 a 1.53+0.07 a 1.47 £0.09 a

[0.02 mol/L. KMnO, mL/ (g * 20min) |

1 (Note) : [FIFTEHE G AN [F) 7112 AN 7] A 2 8] ) 22 573k 5% 537K Values followed by different letters in the same row are significant

among different plots at the 5% level.
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87.72% . 41.18% F1 83. 72% , 2= 5 i 2 | i 42 L4
I B de | MRS IR UE A R SR A G i (1
ZF A . IR AR A XA [F] 2 Rk 05 %) 1) FH
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Average well color development
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Fig.1 Average well color development (AWCD) of
carbon substrate utilization for soil microbial community

under different invasion plots

x5 AM&R. BEWEBAER S L ZEWR TIEMEWEERN AWCD 55iRF BHFE (0D, )

Table 5 AWCD and carbon substrate utilization characteristics of soil microbial community among Ipomoea cairica

invasion plot, Wedelia trilobata invasion plot and native vegetation plot ( ODy, )

Wi TN AfRZIX [EES:Z2EUN IS TERYIX

Item Ipomoea cairica invasion plot Wedelia trilobata invasion plot Native vegetation plot
AWCD 1.18 £0.06 a 0.88 +0.08 b 0.56 £0.08 ¢
Wk AL & 9128 Carbohydrates 1.39£0.07 a 1.07 £0.16 a 0.57+0.15 b
BIRZE Carboxylic acids 1.27£0.09 a 0.96 £0.07 b 0.68 +£0.04 ¢
42 Polymers 1.01£0.14 a 0.79+0.07 a 0.43+0.09 b
FAFEREZE Amino acids 0.98 £0.06 a 0.87 £0.18 ab 0.56 +£0.07 b
fi52% Phenols 0.92+0.24 a 0.57 £0.04 ab 0.35+£0.05 b
i%2% Amines/amides 1.03£0.21 a 0.55+0.07 b 0.50+0.05 b

7E(Note) : AWCD—F-IFLEI 0 A5 fb R Average well color development. &S M55 77 25 72 h {945 Data in the table were determined after
the incubation of 72 h. [RA7T %t J5 A [F) 74k e /m A [R] Ab 3 X 22 6] 19 22 535 5% i % 7K F- Values followed by different letters in the same row are

significant among different plots at the 5% level.

ER AT IR (1B 2) o, AN TR] A BXO0T 3
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(PC2) RAE T 11.28% WKL 5 , W Tl FEAS fiE
S - Sl A My e IR B 25 R . O
Je . WS AR IXAE PCL i = 20 IR R 7
6] A, 8 PC2 R 2% 3 A fEIE . SfELT7 1] 5 T L

FHY X TCeAE PCL B, PC2 By 53 A 7E A fH Ty
], FHIPIRN S RAE ) A AR RE S i A8 + i e W
7 R B D5 R A JR)

7£ BIOLOG ECO P-4 iy 31 Fifcdii . PC1 5
5 PRI G Y (- AR EppliE . D-H &R N-&
BE-D - WM. D -4 — 0. D, L — o — il %
M) . 3 PhE B MRS (L - RAWMERG . L-2RINaEm . T
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PC1 EEZMoK G FIMI SR Wk
JRASEIR 5 07 PC2 M5 3 Rl kb & 425 (B - 3
-D - AT D - FLBERR vy - M. « -D - F
B, 2 PRI (TNEARR I . D - P ZLBEEE 1R ) LA
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Fig.2 PCA-ordination biplot (PC1, PC2) of
carbon substrate utilization for soil microbial
community under different invasion plots

[VE(Note) ;: EIFPEIE NEEFEZE 72 h B45 R Data in the figure were
determined after the incubation of 72 h. PC1 ., PC2 43 %483 F 54 1
FFE S 2 PC1 and PC2 indicate principal component 1 and principal
component 2 respectively. PC1 ., PC2 4§55 PN 9 5UE 2 s AH I 3 o455
AE{E /) J5 22 51k R Values in parentheses indicate the percentages of

total variation accounted for by each principal component axis. ]
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R6 TEGAMBERRFBSHANERS (PCL, PC2) KX

Table 6 Correlations between carbon substrate utilization of soil microbial community

and the first two principal components( PC1 and PC2)

8 9 R BRURZE AT WRIRIE T R IR A
Carbon substrate o Carbon category Carbon substrate e Carbon category
L - RA Tk e 0.87 AA B - I - D - A4 b 0.47 CH
L-Asparagine B-Methyl-D-Glucoside
i — IR S 0.93 CH D —pFL R v - Mg 0.45 CH
i-Erythritol D-Galactonic Acid y-Lactone
L-JR N &R 0.86 AA L-K&R 0.41 AA
L-Phenylalanine L-Arginine
-3 80 0.85 PL PR Y 0.76 CA
Tween 80 Pyruvic Acid Methyl Ester
D g m: 0.85 CH D 2 FURRRE R 0.54 CA
D-Mannitol D-Galacturonic Acid
4 - BRI IR 0.83 PH a-D-FLH% 0.56 CH
4-Hydroxy Benzoic Acid a-D-Lactose
o - RIS 0.97 PL
a-Cyclodextrin
N - 41— D — i b e 0.85 CH
N-Acetyl-D-Glucosamine
y-RT R 0.85 CA
v-Hydroxybutyric Acid
LG 0.83 PL
Glycogen
H&AM- L - A% R 0.81 AA
Glycyl-L-Glutamic Acid
D -&£F4E — 0.89 CH
D-Cellobiose
KL 0.84 AM
Phenylethylamine
D,L-o - Hih#Eng 0.90 CH
D, L-a-Glycerol Phosphate
D -SRI 0. 84 CA

D-Malic Acid

HE(Note) : Rpey « Rpea WAMNBRIBAE ER 1, EMA 2 iR FE A {H Ry and Rpg, values refer to the eigenvector loading factor for each
substrate. & R H K F2Z A Ry, >0. 80 F1 Ry, > 0. 40 B IEFIZE Only substrates with factor loadings >0.80, >0.40 in PCI and PC2
respectively are presented. CH, CA, AA, PL, AM, PH Z3 3RS YZE . R . KL . BEWZE . MEEMmZE CH, CA, AA, PL,

AM and PH indicate carbohydrates, carboxylic acids, amino acids, polymers, amines/amides and phenols respectively.

SPHA B R RA . e R AR
BTG 2= 1 B 194 B LI 4G ( Hieracium pilosella) FIA
3R 4 AR Hh X 1) & K — A 88 4B ( Solidago
canadensis) YJRERS 1 T A Y bk . AL BE S R
B AR R Y A5 Ak T AR SR
FERY], BT B IX AR AR K 7% A R
( Kalanchoe daigremontiana ) it 3F T 1 58 IR B 75 14 09
CERT AN ﬂ[%] s AN A W) 32 B35 T ( Microstegium

vimineum ) ANz X ) - HELT 4R R 2 Wy S AL i A
SRR T P R S R T 5 A P 4 g X
PR £ FIE (7 H 4 U BE I i vy SR L SR
B (B — 70 B R R T Y T, R4
Je . T LA 5 R 22 Bt o I Y AR AL 2
L, REAS $ v AR IX 19 33 A W 15 P A M 2R Al
JO758 B, RO JER R (9 FR I S W B e AL R oA
HEM LB
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Table 7 Diversity indexes of carbon substrate utilization for soil microbial community among Ipomoea cairica

invasion plot, Wedelia trilobata invasion plot and native vegetation plot

T H HIRE AR X
[tem Ipomoea cairica invasion plot
Shannon-Wiener $§ %% 3.30£0.04 a
Shannon-Wiener index (H')
Mec Intosh $5%¢ 7.29 +0.53 a
Mc Intosh index (U)
F e R EL 29.67 +0.88 a
substrate richness index (S)
Simpson {3 $5 %L 0.963 +0.002 a
Simpson’s dominance index ( Ds)
Pielou ¥55] BE 45 % 0.975 +0.004 a

Pielou index (E)

SR IF LA AR X TFERYIX
Wedelia trilobata invasion plot Native vegetation plot
3.28+0.03 a 3.09 £0.06 b
5.99+0.60 a 3.97£0.51 b
29.33£1.67 a 23.33+1.45b

0.964 +£0.002 a 0.941 £0.003 b

0.982+£0.012 a 0.981 £0.001 a

7E(Note) : [RFTEHE G AN R FHE R AR AR AR BR X 2 0] % 22 573K 5% .35 7K F Values followed by different letters in the same row are significant

among different plots at the 5% level.
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