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Interspecific association of invasive weeds community
on different disturbance modes in banana fields

ZHI Jiazeng, DU Hao, ZHOU Jinsong, ZHAO Lijuan, LIU Xuemin, ZHANG Jianchun®

Honghe Research Institute of Tropical Agriculture in Yunnan Province, Hekou, Yunnan 661300, China

Abstract; [ Aim] We studied the interspecific association of the invasive weed community in banana fields under different disturb-
ance modes. [ Method] We performed field surveys and used the variance ratio method, X* test, association coefficient, Ochiai in-
dex, and Spearman rank correlation analysis to identify the interspecific association characteristics of invasive weeds in banana fields
under three interference modes of artificial weeding, chemical weeding, and mechanical weeding. [ Result] Bidens pilosa, Sperma-
coce alata, and Myosoton aquaticum were found to be the main invasive weeds under the three models in banana fields. The overall
variance ratio V; of invasive weed communities was greater than 1, and there was a significant positive association trend among the
weeds under the three management modes. X” test showed that there were 3 species pairs of significant association and 1 species pairs
( Cyperus rotundus & Paspalum conjugatum) of extremely significant association in artificial weeding; There were 3 species pairs in
the way of chemical weeding; There were 6 species pairs of significant association and 3 species pairs ( Myosoton aquaticum &
Erechiites valerianifolius, Spermacoce alata & Erechtites valerianifolius, Spermacoce alata & Mimosa diplotricha var. inermis) of ex-
tremely significant association in mechanical cutting. The results obtained from the analysis of association coefficient (A, ), associa-
tion degree (I,), and X* test inspection were consistent. Few species pairs were significant or extremely significant, and the inter-
specific association of most invasive weeds was weak. Spearman correlation analysis showed that in artificial weeding, chemical wee-
ding, and mechanical weeding, the proportions of species pairs significantly related to invasive weeds were low: 18.2%, 14.3%,
and 13.6% , respectively. [ Conclusion] The weed community exhibited positive succession under mechanical cutting, which indica-
ted that moderate reduction in disturbance which was beneficial for community stability. Spermacoce alata showed a significant corre-

lation with species under different disturbance modes, indicating its potential role in the stable coexistence of weed communities and
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its potential for use in the biological control of weeds in banana fields.

Key words: banana fields; disturbance modes; invasive weeds; interspecific association
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Table 1 Values of invasive weeds in banana fields at different interference modes

HEAH 1,/ %

R WFh & Fk ANTHE% TR A HUAEIBR KU

No. Species Artificial Chemical Mechanical Origin area

weeding weeding weeding
1 FEFT ] Ageratum conyzoides 0.48 1.04 1.31 BV BF )% A1 L IX. Mexico and adja-
cent areas

2 FAE YT 5L Bidens pilosa 12.22 13.89 18.24 5 FE M Tropical America

3 43 Galinsoga parviflora 0.50 0.08 0.10 F592U South Americ

4 JNRE Erigeron canadensis 2.60 1.98 2.15 JtSEFIPZEYH North and Central America

5 WP TH Crassocephalum crepidioides 1.04 1.98 1.52 B Africa

6 WEAEFT R Crassocephalum rubens 0.17 0.08 0.24 Far3E Y Tropical America

7 W H 45 - Erechtites valerianifolius 0.00 0.80 2.65 15 FEU Tropical America

8 KHLEL Chromolaena odorata 0.97 0.99 2.95 PG EF Mexico

9 T ESR Sonchus oleraceus 0.57 0.14 0.00 RN F b o ¥ Y Europe and the

Mediterranean coast

10 BT B Senecio vulgaris 0.00 0.23 0.00 [ Europe

11 i J1% Eclipta prostrate 0.62 0.45 0.10 FM America

12 5% Aegilops tauschii 0.19 0.00 0.11 FRYH Europe

13 P Paspalum conjugatum 1.57 1.38 0.32 T EM South America

14 F3E Capsella bursa-pastoris 0.09 0.08 0.10 P FIERYH West Asia and Europe

15 ¥E1=% Myosoton aquaticum 3.59 4.08 6.66 W Europe

16 S W, Amaranthus retroflexus 0.20 0.33 0.00 W America

17 4B Amaranthus viridis 0.37 0.41 0.00 B35 South America

18 T Celosia argentea 0.27 0.32 0.21 ENFE India

19 HHER Oxalis corymbosa 0.81 2.79 0.62 5 FEU Tropical America

20 (7L Euphorbia hirta 0.98 0.98 0.68 Pty L Tropical America

21 PR Phyllanthus niruri 0.18 0.16 0.21 F13EW Central America

22 TeH 5 255 Mimosa diplotricha var. inermis 0.17 4.04 4.08 417 E Y Tropical America

23 & A5 Spermacoce alata 6.41 12.68 9.12 #i15 FM Tropical America

24 S Cyperus rotundus 0.71 0.73 0.77 EJJ India

25 Tp B R Passiflora foetida 0.45 0.72 0.75 Pt £ Tropical America

£t Total 35.16 50.35 52.91
F2 REBEHEN SR
Table 2 Overall associations among species in different communities
TR FELE R v XA T
Type of community Vr Statistics w X2 threshold value Overall association

AT % Artificial weeding 3.19 95.70 [26.51, 61.66] I EIERRSE Significantly positive association
25755 Chemical weeding 2.39 71.70 [26.51, 61.66] 7.3 IEBX4Y Significantly positive association
MU EI B Mechanical weeding 5.17 155.10 [26.51, 61.66] I3 IEBXZY Significantly positive association
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Table 3 Invasive weeds communities Y statistical test of artificial weeding

45 No. 2 4 5 8 9 11 13 20 23 24

4 0.16
5 1.04 1.20
8 0.02 2.24 0.38
9 0.23 0.01 3.85" 0.01

11 0.58 2.24 6.61" 0.78 0.01

13 0.02 0.01 0.14 3.00 2.59 0.00

20 0.18 0.01 0.01 0.14 0.09 0.32 0.03

23 0.23 1.05 1.29 1.41 0.64 0.01 4.75* 2.87

24 0.03 0.25 0.85 0.15 0.38 0.60 7.35* 0.00 3.38

25 0.03 0.25 0.03 0.15 0.38 0.15 0.46 0.00 0.38 0.19

* FR 3.841 <X?<6.635, FhAIBL LS P B2 (0.01<P<0.05) ; ™ TR X2 =6.635, FAIBLAS MR B3 (P<0.01)
* indicates 3.841<X?<6.635, the association between species were significant (0.01<P<0.05); ** indicates X* =6.635, the association be-

tween species were extremely significant (P<0.01).

®4 BFAREAXNTAGREREN X FitEKRKE

Table 4 Invasive weeds communities Y statistical test of chemical weeding

%7 No. 1 2 4 5 8 11 13 15 17 19 20 22 23 24

2 0.03

4 1.74 0.65

5 0.00 0.17 0.54

8 0.11 0.24 0.94 0.00

11 3.38 1.29 3.06 0.21 0.08

13 0.15 0.38 0.17 0.00 3.00 1.41

15 0.85 0.12 0.00 0.17 0.14 1.29 0.38

17 0.19 0.85 0.11 0.96 0.11 0.38 0.6 0.85

19 0.03 0.02 0.02 1.35 0.88 0.23 2.82 0.02 3.63
20 0.75 1.04 0.83 0.15 0.02 0.23 0.02 3.60 3.63 0.02
22 1.84 1.51 0.04 0.00 0.18 0.44 3.43 435" 0.46 0.45 2.17
23 0.11 0.74 0.01 0.54 0.04 0.01 0.17 0.00 0.11 2.05 0.02 0.04
24 0.19 576 271 0.00 2.87 0.38 2.39 0.03 0.19 0.03 1.47 1.84 0.11
25 0.00 0.98 1.65 0.63 0.03 0.09 0.14 0.01 0.00 0.18 0.18 3.31 437 0.00
" HKIR 3.841 <X?<6.635, AN M L3 (0.01<P<0.05) .

* indicates 3.841<X?<6.635, the association between species were significant (0.01<P<0.05).
x5 HHZBRAXTABREREZNY FiHERK
Table 5 Invasive weeds communities X statistical test of mechanical weeding
i No 1 2 4 5 7 8 15 20 22 23 24

2 0.52

4 0.02 0.04

5 0.70 0.00 3.03

7 0.58 0.90 0.02 5.19"

8 0.07 434" 1.41 0.01 0.16

15 0.02 0.04 0.02 5.19" 11.72™ 0.16

20 0.01 0.16 0.23 0.08 2.11 1.05 2.11

22 0.02 0.04 0.47 0.88 5427 0.16 0.47 0.23

23 0.07 434" 0.16 2.64 7.66 ™ 0.05 3917 0.01 7.66 ™

24 0.02 0.52 0.02 0.00 0.02 0.07 0.02 0.01 0.02 2.24

25 0.02 0.30 0.02 0.70 0.02 0.07 0.02 1.41 0.02 0.38 0.02

* 7R 3.841 <X?<6.635, R BELE M L2 (0.01<P<0.05) ; ™ Fm X2 =6.635, F B MR 2 (P<0.01) ,
* indicates 3.841 <X?<6.635, the association between species were significant (0.01<P<0.05); ** indicates X> =6.635, the association be-

tween species were extremely significant (P<0.01).
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Sl O] ]| 8 0|2 22 Tl ZE B Mimosa diplotricha var. inermis
LI IRAd AN w|Of 4 23 [EM-FEALE Spermacoce alata

B O %[ (m/m|13 M| O|O] S5 24 FMT Cyperus rotundus
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Fig.1 Semi matrix of interspecific association coefficient of invasive weeds at different interference modes
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AN TAZBR & 1,<0.50
Artificial weeding A 050<1,<0.80
* [,>080
1 EF&FH] Ageratum conyzoides
2 HALHEN L Bidens pilosa
4 /NKIE Erigeron canadensis
5 ¥¥TH % Crassocephalum crepidioides
7 WE 4G /T Erechtites valerianifolius
8 "KHLIE Chromolaena odorata
£ 9 FE S Sonchus oleraceus
A |24 11 &% Eclipta prostrate
OO | 25 13 WE-EL Paspalum conjugatum
15 #8313 Myosoton aquaticum
25 BR B 17 R VE Amaranthus viridis
Chemical weeding 19 ##E¥E Oxalis corymbosa
BB B 20 K%L Euphorbia hirta
Mechanical weeding 22 Tl ZE ¥ Mimosa diplotricha var. inermis
23 [EM-FEILE Spermacoce alata
24 FEFMIF Cyperus rotundus
25 JERR Passiflora foetida
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Fig.2 Semi matrix of interspecific interspecific association degree of invasive weeds at different interference modes
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Table 6 Semi matrix of rank correlation coefficient of invasive weeds communities of artificial weeding

45 No. 2 4 5 8 9 11 13 20 23 24
4 -0.17
5 -0.01 0.43*
-0.05 0.37* 0.27
9 0.04 0.04 0.48 " -0.05
11 0.07 0.43* 0.55* 0.29 0.18
13 0.10 -0.08 -0.08 0.41* -0.37"* -0.05
20 -0.07 0.03 -0.03 0.11 0.08 0.23 -0.16
23 0.02 0.15 -0.29 0.28 -0.25 -0.09 0.44* 0.34
24 0.20 -0.17 -0.26 -0.03 -0.22 -0.24 0.55* 0.00 0.46*
25 0.24 0.01 -0.10 0.14 -0.22 -0.06 0.17 -0.13 0.00 0.10

* FORAhE) A (P<0.05) 5 R Al 2 E A OE (P<0.01)

s

* indicates significant correlation between species (P<0.05) ; ™ indicates extremely significant correlation between species (P<0.01).
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Table 7 Semi matrix of rank correlation coefficient of invasive weeds communities of chemical weeding
%5 No. 1 2 4 5 8 11 13 15 17 19 20 22 23 24
2 -0.19
4 0.17 0.02
5 -0.02 -0.10 0.19
8 0.08 -0.27 -0.24 -0.04
11 0.62* -0.18 0.13 0.14 0.15
13 0.14 -0.34 0.06 -0.11 047" 0.22
15 -0.26 -0.08 0.21 0.22 -0.19 -0.33 0.17
17 0.04 0.50™ 0.15 -0.30 -0.20 -0.02 -0.24 -0.26
19 -0.12 0.39"  0.22 0.36 -0.32 -0.2 -0.38" -0.06 0.44*
20 0.34 0.08 0.08 -0.2  -0.15 0.44" -0.10 -0.47™ 047"  0.12
22 -0.33 0.46* -0.10 -0.12 -0.17 -0.25 -0.40* -0.44" 0.32 0.29 0.24
23 0.04 0.25 0.08 0.32 0.32 0.15 0.04 -0.08 -0.01 0.27  -0.10 0.18
24 -0.22 -0.34 -0.26 0.02 0.43* -0.08 0.59*  0.07 -0.22 -0.09 -0.27 -0.37° -0.10
25 -0.02 -0.26 0.19 -0.21 0.09 -0.13 0.24 0.07  0.01 -0.28 -0.03 0.19 -0.26  -0.02

* FeRAhiE) B A (P<0.05) 5 FaRFhaIH: B HHE (P<0.01)

* indicates significant correlation between species (P<0.05); **

indicates extremely significant correlation between species (P<0.01).

®8 NMMBABRAXTARRERZNRBEXREFEMR

Table 8 Semi matrix of rank correlation coefficient of invasive weeds communities of mechanical weeding

45 No. 1 2 4 5 7 8 15 20 22 23 24
2 -0.22
4 0.11 0.12
5 0.13 -0.30 -0.22
7 -0.01 -0.02 0.07 0.65™
8 0.01 -0.04 -0.27 0.15 0.08
15 -0.05 -0.08 0.01 045" 0.71* -0.13
20 0.02 -0.14 0.18  -0.08 -0.06 0.34 -0.25
22 -0.07 0.08 -030 -0.37" -0.47™ 0.02 -0.29 -0.26
23 0.29 -0.19 -0.01 0.26 0.20 0.11 048"  -0.13 -0.28
24 0.08 -0.06 -0.21 -0.22 -0.31 0.22 -0.10 -0.13 0.59™  -0.04
25 -0.24 0.13 -0.33 -0.35 -0.31 -0.05 -0.33 -0.10 0.50™  -0.41" 0.10
T ARRFIIEL B F A (P<0.05) ;7 A R EI R AR (P<0.01)
* indicates significant correlation between species (P<0.05); ** indicates extremely significant correlation between species (P<0.01).
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