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Community structure and dynamics of agricultural weeds under different land

utilization regimes in Kaifeng area
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Abstract In the spring and the autumn of 2005 investigations were conducted on weed species in plots of various land
utilization regimes including wheat-corn and wheat -soybean rotation fields vineyards and abandoned agricultural land

in Kaifeng city. Coefficient of species similarity relative abundance of species relative abundance of functional group as
well as biodiversity was analyzed. Weed community was classified into four functional groups including monocotyledonous
ephemeral MA dicotyledonous ephemeral DA monocotyledonous perennial and dicotyledonous perennial group

DP . A total of 72 weed species belonging to 27 families were recorded in this investigation. In the spring there were
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51 species 7 of which occurred in all plots ubiquitous . In the fall there were 36 species 8 of which occurred in all
plots. In the spring coefficient of weed community similarity fell between 0.3 and 0.5 in the autumn it reached the
highest values of 0.73 and 0. 70 for the maize-soybean pair and vineyard-abandoned agricultural land pair respectively.
In both the spring and the autumn coefficient of weed community similarity between wheat field and each of the other field
types was less than 0. 1. In both the spring and the autumn relative abundance of abandoned agricultural land species
showed gently declining curves ubiquitous species and rare species were both abundant relative abundance of ubiquitous
and rare species was 61.32% and 47.09% respectively. Relative abundance of wheat field maize field soybean field

and vineyard species however yielded curves of significantly steeper slopes species dominance was prominent and the DA
functional group reigned supreme in the spring accounting for 81.06% of the species abundance in wheat fields. The MP
functional group was relatively rare being entirely non-existent in wheat fields. In the autumn corn and soybean fields had
relatively even distribution of weed functional groups vineyards were dominated by the DA and MP functional groups

which had relative abundance of 42.34% and 42.64% respectively abandoned agricultural land was evenly shared by the
MA DA and MP functional groups that respectively had relative abundance of 33. 63% 31.07% and 30. 25%.
Abandoned agricultural land had the highest diversity index values of 1.76 in the spring and 1.72 in the autumn diversity
index of corn fields and soybean fields was respectively 1. 55 and 1.52 for vineyards this value was 1.49 in the spring and
1.30 in the autumn wheat fields had the lowest diversity index value of 1.12. The results show that weed community
compositions were different under different land utilization regimes the functional groups had relatively even abundance
distributions in un-plowed maize fields soybean fields and vineyards there were significant seasonal variations of
functional groups- between the spring and the autumn the MP functional group grew in abundance while the DA functional
group declined. For the different land utilization regimes investigated biodiversity ranking was wheat field < vineyard <

soybean and corn field < abandoned agricultural land.

Key Words weed community functional group land utilization types biodiversity
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Table 1 Management methods under different land utilization regimes

Tillage Weeds prevention
Mode of land utilization Time Depth Time Method
Wheat field 10 October 15 ~20 em 3 March Herbicide
Vineyard 9 September 5~10 ¢m 3 March Herbicide
Maize field Zero tillage 6  June Herbicide
Soybean field Zero tillage 6  June Herbicide
Abandoned agricultural land Zero tillage
2.2
2.2.1
Berger-Parker Pi Shannon J Shannon-Wiener
H Simpson C Sorensen 14 s 78
1 Pi=n,/N n, N
2 H =- ) Pi- InPi
3 J= - Pi- InPi /InS S
4 C= Y p
5 V=2W/ a+b V w ab A B
2.2.2
1 A P
M D Puricelli °
MA DA MP DP 4
Excel  Spssl1.0
I- LSD
3.1
71 25 57 2 14 51
7 36 8 11
2
3.355.67 -m™> 3.07 -m’
11.19 - m™ 11
54.16 15.21 - m™* 14.11 - m’
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Table 2 Weeds species functional groups and their densities individual m ~° under different land utilization regimes

Spring Autumn
Weed species and functional groups . ) Ahéndoned o Soybean . Abefndoned
Wheat field Vineyard agriculture Maize field field Vineyard agriculture
land land
MA 1 Monocotyledonous and annual & biennial
1 Echinochloa crusgalli 0. 00 0.00 0.32 0.04 0.03 0.47 0. 00
2 Polypogon fugax 0.00 0.00 0.21 0. 00 0. 00 0. 00 0.00
3 Setaria viridis 0.00 0.00 0.11 0.74 0.19 0. 05 5.43
4 Phleum paniculatum 0. 00 0.00 0.84 0.00 0. 00 0. 00 0. 00
5 Poa annua 0. 86 1.44 0. 68 0. 00 0. 00 0. 00 0.00
6 Alopecurus aequalis 0. 00 0. 00 0.32 0.00 0.00 0. 00 0.00
7 Digitara sanguinalis 0.00 0. 00 0.00 4.33 0.71 0.32 5.71
8 Eleusine indica 0.00 0.00 0. 00 1.94 1. 66 1.09 4.82
9 Bromus japonicus 0. 81 0. 00 0.00 0.00 0.00 0.00 0.00
10 Alopecurus. japonicus 0. 00 0. 00 0.00 0. 00 0. 00 0. 00 0.01
11 Avena fatua 0.97 0.00 0. 00 0. 00 0. 00 0.00 0.00
MP Monocotyledonous perennial
12 Cynodon dactylon 0. 00 11.19 0.00 0.36 0.51 0. 00 1.57
13 Phragmites australis 0. 00 0. 00 0.00 0.03 0. 00 0. 00 0.00
14 Cyperus rotundus 0. 00 0.08 0.58 5.56 1.34 2.4 0.34
DA 1 Dicotyledonous and annual & biennial
15 Amaranthus lividus 0.00 0.00 0. 00 0. 00 0. 00 0.01 0.00
16 Amaranthus retroflexus 0. 00 0.00 0.00 1.21 1.48 0.04 2.51
17 Amaranthu tricolor 0.00 0.00 0. 00 0. 00 0. 00 0. 00 0.00
18 Descurainia Sophia 3.35 0.11 3.22 0. 00 0.00 0. 00 0.00
19 Capsella bursa-pastoris 1.01 1. 06 2.95 0. 00 0. 00 0.35 0.8
20 Malcolmia africana 0.07 0.00 0. 00 0. 00 0. 00 0. 00 0. 00
21 Erysimum cheiranthoides 0. 00 0.00 0.11 0. 00 0. 00 0. 00 0. 00
22 Kochia scoparia 0.00 0.00 0. 00 0. 00 0. 00 0. 00 0.00
23 Chenopodium glaucum 0.01 0.17 0.00 0.01 0. 00 0. 00 0. 00
24 Chenopodium serotinum 1. 06 1.49 0. 63 0.01 0. 00 0.27 2.89
25 Chenopodium. giganteum 0.00 0.02 0.00 0. 00 0. 00 0. 00 0. 00
26 Artemisia annua 0. 00 0. 00 0.05 0.00 0.00 0. 00 0. 00
27 Conyza Canadensis 0.22 0.58 15.21 0.00 0.00 0. 00 0.34
28 Eclipta prostrata 0.04 0. 00 0.00 0.35 0.26 0.02 0.74
29 Hemistepta lyrata 0. 00 0. 00 0.05 0. 00 0. 00 0. 00 0.00
30 #) Gnaphalium hypoleucum 0. 00 0.02 0.53 0.00 0.00 0. 00 0.00
31 Centipeda minima 0.00 0.00 0. 00 0. 00 0.17 0.01 0.34
32 Conyza bonariensis 0. 00 0. 00 0.00 0.00 0.17 0. 00 0.00
33 Cerastium caespitosun 0.2 0.00 1.16 0.00 0.00 0. 00 0.00
34 Stellaria media 0.00 2.16 1.72 0. 00 0. 00 3.45 1.8
35 Silene conoidea 3.07 0.00 0. 00 0. 00 0. 00 0. 00 0.00
36 Myosoton aguaticum 0.00 0. 00 0.58 0. 00 0. 00 0. 00 0. 00
37 Pharbitis nil 0.00 0.00 0. 00 0. 00 0. 00 0. 00 0.14
38 Cuscuta chinensts 0.00 0.00 0. 00 0. 00 0.22 0. 00 0.00
39 Portulaca oleracea 0.00 0.05 0. 00 1.17 1.55 3.09 3.03
40 Lithospermum arvense 0.18 0. 00 0.00 0.00 0.00 0. 00 0. 00
41 Veronica didyma 5.67 0. 06 1. 05 0. 00 0. 00 0. 00 0.00
42 Humulus scandens 0.00 0.04 0. 00 0. 04 0. 00 0. 05 0. 86
43 Abutilon theophrasti 0.00 0.00 0.00 0.02 0.54 0. 00 0. 00
44 Herba Acalyphae 0.00 0.00 0. 00 0. 06 1.19 0. 00 0.00
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Spring Autumn

No. . Woed speics and fuctonal 60008 1 ct o o Maro Gkl P Vi agredn
land field land
45 Coriandrum sativum 0.00 0. 06 0.00 0.00 0.00 0.00 0.00
46 Vicia sepium 0.22 0.00 0. 00 0. 00 0.00 0.00 0.00
47 Leonurus artemisia 0.00 0.00 1.47 0.00 0.00 0.00 0.00
48 Potentilla rectae 0.00 0.00 0. 05 0. 00 0.00 0.00 0.00
49 Galium aparine 0.7 0.00 0.00 0.00 0.00 0.00 0.00
50 Sonchus oleraceus 0.00 0.00 0.00 0.00 0.22 0.00 0.00
51 Parthenocissus humifusa 0.00 0.00 0. 00 0.04 0.08 0.00 0.00

bp Dicotyledonous and perennial
52 Artemisia argyt 0.00 0.00 2.11 0.01 0. 00 0.00 1.09
53 Cirsium japonidum 0.00 0.02 0. 00 0.00 0.00 0.00 0.00
54 Sonchus brachvotus 0.00 0.00 0.00 0.00 0.04 0.00 0.00
55 Cirsium setosum 0.61 0.00 0.00 0.67 0.11 0.02 0.14
56 Inula japonica 0.00 0.00 54.16 0. 00 0. 00 0. 00 0.00
57 Aster tataricum 0.03 0.16 0. 00 0.00 0.00 0.00 0.00
58 Rumex acetosa 0.47 0.00 0.16 0.00 0.00 0.00 0.00
59 Polygonum amphibium 0.00 0.00 0. 00 1.21 0.31 0.04 0.00
60 Oenanthe javanica 0.00 0.00 0. 68 0.00 0. 00 0.00 0. 00
61 Hydrocotyle sibthorpioides 0.02 0.00 0. 00 0.00 0. 00 0.00 0.00
62 Calystegia hederacea 0.41 0.11 1.79 0.00 0.00 0. 00 0.00
63 Convolvu arvensis 0.00 0.00 0. 00 0.38 0.6 0.00 0.00
64 Plantago depressa 0.00 0.00 0.05 0.00 0.23 0.00 0. 00
65 Rorippa islandica 0.02 0.32 0.47 0.00 0.00 0. 00 0.00
66 Physalis alkengi 0.00 0.00 0. 00 0.14 0.00 0.00 0.00
67 Geranium wilfordii 0.00 0.00 0. 00 0.00 0.00 0.00 0.12
68 Aristolochia debilis 0.00 0.00 0. 00 0.00 0. 05 0. 00 0. 00
69 Potentilla chinensis 0.00 0.38 11.11 0. 00 0. 00 0. 00 0.00
70 Gallra parviflora 0. 00 0. 00 0.58 0. 00 0. 00 0. 00 0.28
71 Crotalaria pallida 0.01 0.00 0. 00 0.00 0.00 0. 00 0.00
Total 20.03 19.46 102.9 18.18 11.49 11.67 32.61
4.33 m~’ 1.0~2.0 m ™’

3.453.03 - m*’
5.43 571 -m™* 4.82 - m’’

38 - 38 30 42
3.2
3.2.1
1 -
1% ~10% 1% 61.32% 47.09%
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Fig. 1 Relative abundance ranking of weeds under different land utilization regimes

2 number in picture see table 2
3.2.2
2
MP DA 81. 06% MA DP 14.23% 4.21% DA
51.09% MP 27.2% MA DP 10% DA  DP
50.17%  39.46% MA 9.89% AP 4
20% ~30% DA MP 42.64%  42.34%
MA DA MP 33.63% 31.07%  30.25% DP MP
DA
3.2.3
3
0.47 0.37 0.45 - -
0.73 0.70 - - - 0.50 0.51
0.58 0.1 -
0.3~0.4
3.3
3
H' 1.72 > 1.49 > 1.12 p <
0.05 1.76 > 1.55 1.52 > 1.30 p < 0.05
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Fig.2 Relative abundance of functional groups under different land utilization regimes
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3
Table 3 Similarity coefficient of weed species under different land utilization regimes
Spring Autumn
Mode of land utilizati Abandoned Abandoned
ode of fand Hiation Vineyard . ancone Maize field Soybean field Vineyard . ancone
agricultural land agricultural land
Spring Wheat 0.47 0.37 0.09 0.08 0.09 0.19
Vineyard 0.45 0.17 0.15 0.38 0.42
Abandoned agricultural land 0.16 0.12 0.30 0.37
Autumn Maize field 0.73 0.62 0.50
Soybean field 0.58 0.51
Vineyard 0.70
8
9 10
1
1 1112

http //www. ecologica. cn



1366 27
d 20 ¢ c
15 + % ab ? be be ?
be x 15 a
@ R a ? ?
ol ab o 2 77
o £ ke
2 a ; « 7] 22 17
&3 7R 25
n
0 0
1 2 3 4 5 6 7 tl) 2 3 4 N 6 7
b
c be b be
0.8 - a ?17
a 7 2 04 7 7 v
» a
53 0of wg 03] ac
87 04 £E a
2 04r %= 02l
®E -
7 02| £ & 0.1 -
o 9 S o
0 0
1 2 3 4 5 6 7 1 2 3 4 5 6 7
3
Fig.3 Indexes of weed species biodiversity
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