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32.95% , FHICHEATHTAS R e A4 & 5 5 5 Ak SR | TR A R DR 1 L K pHL (B RN K S BIAEAE
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of invasive zone of Rhynchelytrum repens with different degrees and their correlation analysis
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Abstract; Difference in microbial community structure in soil of non-, mild- and severe-invasive zones of
Rhynchelytrum repens ( Willd.) C. E. Hubb. was compared by phospholipid fatty acids ( PLFAs)
analysis method, and difference in part of physicochemical indexes in soil of invasive zone with different
degree was compared. On the basis, correlations of content of different types of microbes in soil with part
of physicochemical indexes were analyzed. The results show that there are 37 species of microbes in soil
of invasive zone with different degrees, which include 28 species of bacteria, 4 species of actinomyces, 4
species of fungi and 1 species of protozoan, in which, content of bacterium is the highest. PLFAs content
of 6 species of microbes is high, and they distribute in all of three invasive zones; that of 27 species of
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microbes is low, and they also distribute in all of three invasive zones; and PLFAs content of 4 species of
microbes is low, and they distribute in individual invasive zones. With aggravation of invasive degree of
R. repens, contents of bacterium, fungus and protozoan in soil all increase gradually, and their content in
soil of severe-invasive zone is higher by 11.34% , 19.60% and 13.95% than that in non-invasive zone
with a value of,, respectively. And species of microbes in soil also increases gradually. With aggravation
of invasive degree of R. repens, activity of catalase in soil decreases gradually, activities of sucrase and
urease, pH value and water content of soil all increase gradually, while change in activity of cellulase of
soil is small. Compared with non-invasive zone, activity of catalase in soil of severe-invasive zone
decreases by 59.27% , while activities of sucrase and urease, pH value and water content in soil increase
by 73.71% , 68.60% , 15.09% and 32.95% , respectively. The correlation analysis result shows that
there is extremely significant correlation ( P<0.01) of content of bacterium in soil with activities of
catalase, sucrase and urease, pH value and water content in soil, their correlation coefficient is —0. 909 ,
0.864, 0.868, 0.836 and 0. 889, respectively. There is significantly negative correlation (P<0.05) of
content of fungus in soil with catalase activity of soil, and extremely significantly positive correlation with
sucrase activity and pH value of soil, their correlation coefficient is —0. 739, 0. 868 and 0. 832,
respectively. It is concluded that R.
physicochemical property of soil, which make soil condition more beneficial to R. repens growth.

repens can change microbial community structure and

Key words: Rhynchelytrum repens ( Willd.) C. E. Hubb.; invasive degree; microbial community
structure in soil; physicochemical indexes in soil ; phospholipid fatty acids (PLFAs) ; correlation analysis
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PR C S e H G0 AR AU TR i
S RTHAAGR Y SR, 124 K1k LR A
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7N R BHPE AR TR ) | 18:1 w7e (48 75 9 22 [ B 1 40
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x1 AEERREE

ANEX TR & EBBASIEAIER (PLFAs) £MRCHEE

Table 1 Content of different types of phospholipid fatty acids ( PLFAs) biomarkers in soil of invasive zone of Rhynchelytrum repens ( Willd.) C

E. Hubb. with different degrees

AFRARIX LR PLFAs 35

/%

PLFAs tEWpkRio sk m o £ e D) PLFAs content in soil of different invasive zones
PLFAs biomarker type Type of microbe!’ EARIKX BREARX EARIX
Non-invasive zone Mild-invasive zone Severe-invasive zone
16:0 2T Bacterium 15.320 0 16.276 7 15.993 3
19:0 iso 40T Bacterium 0.163 3 0.156 7 0.156 7
20:0 2T Bacterium 0.563 3 0.540 0 0.573 3
14:0 iso 21T Bacterium (G+) 0.566 7 0.650 0 0.650 0
15:1 iso w9c A Bacterium (G+) 0.150 0 0.1100 0.1333
15:1 iso G ZM Bacterium ( G+) 0.243 3 0.326 7 0.3933
15:0 anteiso M Bacterium (G+) 3.840 0 3.556 7 3.533 3
15:0 iso 21T Bacterium (G+) 9.200 0 8.190 0 7.9233
14:0 anteiso A Bacterium (G+) 0.000 0 0.000 0 0.080 0
16:0 iso ZM Bacterium ( G+) 3.963 3 4.076 7 4.476 7
16:0 anteiso M7 Bacterium (G+) 0.200 0 0.170 0 0.1400
17:0 iso 21T Bacterium (G+) 3.1100 2.720 0 2.766 7
17:0 anteiso A E Bacterium (G+) 2.026 7 1.973 3 2.0333
18:0 iso ZM Bacterium ( G+) 0.270 0 0.266 7 0.246 7
16:1 20H 21T Bacterium ( G+) 1.573 3 1.3233 1.303 3
16:0 20H 20T Bacterium (G+) 0.000 0 0.000 0 0.090 0
12:0 204 Bacterium (G-) 0.210 0 0.1533 0.230 0
14:0 2l Bacterium (G-) 1.103 3 0.983 3 0.8733
16:1 w9c 2T Bacterium (G-) 0.750 0 0.000 0 0.000 0
17:1 w8c A Bacterium (G-) 0.386 7 0.470 0 0.4300
17:0 cyclo ZMT Bacterium (G-) 2.2500 2.5500 2.2400
18:1 w7¢ 11-methyl M7 Bacterium (G-) 0.686 7 0.673 3 0.730 0
18:1 w7c 21T Bacterium (G-) 5.4100 6.190 0 6.100 0
18:1 w5c A E Bacterium (G-) 1.4400 1.266 7 1.3833
17:0 TRk E Actinomycete 0.783 3 0.713 3 0.873 3
16:0 10-methyl L Actinomycete 6.3300 6.236 7 6.496 7
17:0 10-methyl LT Actinomycete 0.656 7 0.760 0 0.8300
18:0 10-methyl, TBSA JUER T Actinomycete 3.803 3 3.606 7 3.52617
18:3 woe (6,9,12) HH Fungus 0.300 0 0.360 0 0.340 0
18:2 w6,9¢/18:0 anteiso HE P Fungus 2.5333 3.650 0 4.8100
18:1 w9c H A Fungus 5.3033 6.186 7 6.376 7
16:1 wSc F(1H Fungus (AMF) 3.1300 3.716 7 3.3133
20:4 w6,9,12,15¢ JEL A= B4 Protozoan 1.230 0 1.1533 1.166 7
16:1 iso G 2T Bacterium (R) 0.000 0 0.376 7 0.4233
19:0 cyclo w8¢ A # Bacterium (B) 6.250 0 5.406 7 6.3100
18:0 2 Bacterium (H) 4.380 0 4.3333 4.580 0
20:1 w9c 21T Bacterium (H) 0.396 7 0.4533 0.340 0
P41 B Gram-positive bacteria; G- %522 [CEAMEANH Gram-negative bacteria; AMF: M E MR E# Arbuscular mycorrhizal fungi;

DG+, *“é

K
R 8 Ralstonia; B: {170 FE /R {E

) \16:0 10-methyl (F8/RLZL ) \18:1 wIc (T /1 H.

) F119:0 cyclo w8c (8781 e B /R T ) 2 6 Fh il
HW o 2 R iﬁdEHE'TZ:lEJ?'FI EANRX LY
Ao A 327 PSRN 5 3 S R BUR AU i 7E

MHIAAZ X 2 o 14:0 anteiso (18 75 35 2% [GFH
PEANEE ) 1 16:0 20H (F5 7 4 2% [RBHME A ) {1 B0

o R Burkholdena sp.; H: WE S S Hydrogenobacter thermophilus.

AKX 16:1 iso G(FERFH/RIKEE)
tﬂﬂﬁﬁgﬂi«%fﬁf\{imj:%q“,ﬁﬁ 16:1 w9c ($571
B2t [CEAPEZETE ) A R EAE AR IX -4

SARTE AL BRI AR X iR
Ry 20 TR A v, ELA R IR SR AR B
HERAK, HA,16:0 (FE/R 40 ) A1 15:0 iso (F8 7841
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SRENAR, 45 £0 T AN ) R BE AR IX L SR R v A5 A S 0 AL B 19 B AR B AR Ak 23 A 37

B BSR4k 15,320 0% ~ 16. 276 7% Fil
7.923 3% ~9.200 0% .

X AT B FOAS [R) R 3 AARE DX 498 v 9 40 | LT
R BRI A sh ) & AT EL A e dr 25 R (TR 1) 3R
B . B 21 B AR EE ], 3 i 20 B | LR
MFEASIY & R ERZH TSRS, SEA
RXAM, BEARK LR P AESERET
11.34% B &S T 19.60% |, 5 A sh ) & w4
BT 13.95% , ZRF BEEMSERER. 5IEAR
DXAH EL, B AR X 38 v i 41 5 | BB N A )
TR BERE (P<0.05) 5 3 v i i 2R =
TowEZ(P>0.05)

X BFAEFE AR X L PLFAs & &
F 1 nmol - g™ B4 HI PLFAs A= Wbric W& m k47
b, SR (R 2) B EARK LR H 6 Fh
PLFAs A=#1F5iC, 43510 16:0, 15:0 iso, 18:1 w7c,
19:0 cyclo w8c¢.16:0 10-methyl Fl 18:1 w9c, HIEA
R XA, B AR X R hin 2 A PLFAs AE W45
12,539 16:0 iso F1 18:2 w6, 9¢/18:0 anteiso ; T i
A IX A 4 F PLFAs ZE 94510, 4391k 16:1
w5¢ 16:0 iso 15:0 anteiso 1 18:0, UiiHEE L H
AR EE B INIR , b (R ik A b 2 08 , B £1 6
TR BERE R T i i 2R

18 b
16 - a
a
g 14 - N
=]
S 2E RN
- 10+ s
3 \
—~ 8}
c
E N
ﬂ1§ 6 s b b
b 4+ \ = a a
PN
0 1 1 1 oo |
il HA TR JRAE Y
Bacterium Fungus Actinomycete  Protozoan
MAEYZEAL Microbe group

[: dEA4ZIX Non-invasive zone; Q: #JF A2 X Mild-invasive zone;
N HJF A7 X Severe-invasive zone.

AN/ NG FRERR R — R W & SRR AR X ) 22 57 g 3
(P<0.05) Different small letters indicate the significant difference in
content of the same microbe among different invasive zones (P<0.05).

E1 dEEAEEREANEXIERESLBYUENSENILER

Fig. 1 Comparison on content of different types of microbes in soil of
invasive zone of Rhynchelytrum repens ( Willd.) C. E. Hubb. with
different degrees

x2 AEEFEBRENERTEPEEBBASIERE (PLFAs) £
REHSE(PLFAs €25 T 1 nmol - g!)

Table 2 Content of different types of phospholipid fatty acids
(PLFAs) biomarkers in soil of invasive zone of Rhynchelytrum repens
(Willd.) C. E. Hubb. with different degrees ( PLFAs content above 1
nmol - g™')

PLFAs AE¥bRic 285

& /nmol - g_l

Type of PLFAs biomarker Content
JE AR X Non-invasive zone
16:0 3.448 5
15:0 iso 2.184 2
18:1 wic 1.110 8
19:0 cyclo w8c 1.2253
16:0 10-methyl 1.7850
18:1 w9c 1.088 9
1B AR X Mild-invasive zone
16:0 3.8232
15:0 iso 1.997 6
18:1 w7c¢ 1.330 1
19:0 cyclo w8¢ 1.313 8
16:0 10-methyl 1.314 0
18:1 w9c 1.390 4
18:2 w6,9¢/18:0 anteiso 1.056 0
16:0 iso 1.070 1
HJE AR X Severe-invasive zone
16:0 4.37217
15:0 iso 2.3206
18:1 w7c 1.516 9
19:0 cyclo w8c 1.265 1
16:0 10-methyl 1.6755
18:1 w9c¢ 1.516 1
16:1 wSc 1.006 0
18:0 1.054 8
15:0 anteiso 1.007 8
16:0 iso 1.095 2

2.2 FAREENERTEELIERMEE

X ANTRIRR BE AR X A 8 v ik S Ak S | R il
2 A 2B AR M o AT A5 SR (3R 3) R B 4L
BR AR R, 3 b S AL S N
K, RIUAAE AR X Ay AR X ek I
8 T IR 05 P AN T T, R AR X A
AR X Fe M1 5 4 58 v & 2 22 0t 305 2 D S T v )
%, RN AR K e H AR AR KA,
AR AR XA EL, 58 AR X 4 48 oo Ak S T
B T 59. 27% , 1A T R0 R 1 3% 1k o3 o0l 4 s 1
73.71% F1 68.60% , £ A R B iE AT, A
BEARX NS S SRS A R E2Z S AEA
15 DX S A M B 0 1 S R R R AR XA
25, HEMA R ZR AR E(P>0.05) ; HEARKX
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Table 3 Comparison on part of physicochemical indexes in soil of invasive zone of Rhynchelytrum repens ( Willd.) C. E. Hubb. with different

degrees (X+SE)!

ARIXY AL /mL - g7 BRI M /mg - g7 AFHREEREG M mg - g7 IR /mg - g0 pHH kiR %

Invasive zone'’ Catalase activity Sucrase activity Cellulase activity Urease activity pH value Water content
NZ 9.60+0.77a 1.94£0.31a 0.22+0.004a 0.86+0.04a 5.83+0.02a 8.80x0.21a
MZ 7.44+0.37b 2.82+0.24b 0.23+0.0la 0.97+0.04a 6.33+0.07b 10.10=+0.15b
SZ 3.91+0.58¢ 3.37+0.12b 0.22+0.0la 1.45+0. 10b 6.71+0.07c¢ 11.70+0.26¢

D 51 s AR R BN ik R 26 5 i % (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
D NZ. JEARIX Non-invasive zone; MZ; %% A\ 12X Mild-invasive zone; SZ: T J¥ A {2 X Severe-invasive zone.

TR TS T SRR KRR AR XA B %
S ARG WA ) 22 5 AN B S AR K R AR
ARG T G B 2 2 5

HE3 BT LIE . b5 40 B W AR AN
Jil, E3ER pH [EM S K E AW TR, SIEARK
A, AR X S pH (425 T 15.09% , &K
R T 32.95% , 25 B EMITE RN A
NI BE AR DX A 18 v (1 3o S A S T 1 A7 7
5,
2.3 TEMEYESESTEEAIERNEXES T

FSCHEMI 25 (£ 4) B, BRI AR ik
PR LR R A= B o 5 0 AR Ak SR O 1 2 A
5, Ho ) AT 5 S 0 IR ST PR R R R G
(P<0.01) MR BCHN-0.909; E# & 5t E L&

il 1% 1 2 AR 56 (P<0.05) , M R -0. 739,
HMTA | JBCER TR | LA RN A B e R R DR
TR SA SE IEAE G, e A TR R L B i Y S R
TP 2 TE AR DG, AH DG R B 0. 864 F1T0. 868 ;
I T A 5 IR G PE A B3 IR OG M R R
0.868, AU I  EH A AN & Sa4ER
il P25 G 0 35 R S (P>0. 05 ), v, 4 B Rl &
R 5 A A RS 1 22 £ORH S6 T B TR R R A Bl
B W5 2R Y R BHE PR IEAR DG

FH 2 4 00T DU M -3 (0 20 18 RN EC IR 5 i
pH {H 2 i 2 1E A0 3¢, A ¢ R $s3 1o 0. 836 Al
0.832, LIEP AT L A BRI A S
58K EAFAEANRRR BE IEAH G AU % 5 K
A A DG S R ECR 0.889

R4 ABENERIEPREEBFENSESMAELIBREREXED

Table 4
Rhynchelytrum repens (Willd.) C. E. Hubb.

Correlation analysis on content of different types of microbes with part of physicochemical indexes in soil of invasive zone of

X ZB  Correlation coefficient!
[pe7ESi — — — —
Type of microbe i A Al S REBE B LT YRR BT L Rt pH fi FKAE

Catalase activity Sucrase activity Cellulase activity Urease activity pH value Water content

48 Bacterium —0.909:: 0. 864 -0.049 0. 868« 0. 836 0. 8893k
E.TH Fungus -0.739% 0. 868 0.201 0. 666 0.832:#x 0. 646
TR Actinomycete -0.318 0.052 -0.343 0.499 0.107 0.209
JEA= %) Protozoan -0.642 0.398 0. 100 0. 666 0.530 0.658

D s, P<0.01; = ; P<0.05.
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