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Effects of Different Tillage Patterns on Soil Weed Seedbank in Maize Field

HUANG Chun-yan, GUO Yu-lian, WANG Yu et al (Institute of Plant Protection, Heilongjiang Academy of Agricultural Sciences, Obser-
vation and Experiment Station of Crop Pests of Harbin, Ministry of Agriculture, Harbin, Heilongjiang 150086 )

Abstract [ Objective | Field studies were conducted to evaluate the effects of two different tillage patterns, plowing and no-tillage, on the char-
acteristics and the composition of soil weed seedbank. [ Method | By using the method of weed seed germination,the 0 -5,5 —10,10 - 15,15 -
20,20 —25,25 —30 cm of 6 different soil samples were put into pots, the species and quantity of weeds were investigated after growing 60d under
natural conditions, and then calculate the density and relative dominance of seed bank. [ Result] The results showed that, a total of 24 weed spe-
cies belonging 15 families in the plowing maize field,and 23 weed species belonging 15 families in the no tillage maize field. There were 19 kinds
of weeds in plowing and no-tillage maize field. The main advantage weeds were Echinochloa crus-galli (L. ), Chenopodium album Linn. , Aca-
lypha australis L. , Solanum nigrum L. and Digitaria sanguinalis (Linn. ) Scop. Broad leaved weeds are the main weeds, less gramineous weeds
in the type of weeds. The density of weed seed bank is 4 292. 4 grains/m’, more weeds located in 0 =5, 20 =25, 25 =30 cm and the density and
the relative advantages of E. c. is the highest in plowing maize field. The density of weed seed bank is 3 337.0 grains/m’, more weeds located in
the soil layer of 15 =20, 20 —25 c¢m and the density and the relative advantages of Ch. a. is the highest in no-tillage maize field. There are quite
different in the soil distribution of dominant weed species. E. ¢. mainly distributed in 25 —30 ¢m under the plowing maize field, and it is in the O
-5 cm soil layer under no-tillage field. Ch. a. mainly distributed in 20 —25 ¢m under the no-tillage plowing maize field, and it showed a uniform
distribution in the plowing field. [ Conclusion] The composition and characteristics of soil weed seed bank in different tillage patterns were de-
fined, which provided theoretical basis for integrated management of weeds in farmland.
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Table 1 Species composition of soil weed seedbank in maize field under different tillage patterns

TP PT84 AR hr 124

Weeds Latin name Weeds Latin name

piih Echinochloa crus-galli (L. ) Beauv. e ¥ Polygonum convolvulus 1.

o fig Digitaria sanguinalis (Linn. ) Scop. * Capsella bursa-pastoris (Linn. ) Medic.
TR Setaria viridis P. Beauv. B Draba nemorosa L. var. nemorosa
JEELT Arthraxon hispidus ( Thunb. ) Makino RIS Acalypha australis 1.

Wz Eriochloa villosa (Thunb. ) Kunth Tk Solanum nigrum L.

INTKE Comnyzacanadensis (L. ) Crong. FlrEs Potentilla chinensis Ser.

NRAT5G & Siegesbeckia pubescens Makino. J A Amaranthus retroflexus Linn.

R Sonchus brachyotus DC. P Cyperaceae sp.

wAEE Artemisia annua L. T Portulaca oleracea 1..

JZETEIER Ixeridium sonchifolium (Maxim. ) Shih TRIFR Abuiilon theophrasti Medic.

% Chenopodium album Linn. L5TITP) N Hibiscus trionum L.

IREFHE Chenopodium glaucum L. g Metaplexis japonica (Thunb. ) Makino
Mk Kochia scoparia (L. ) Schrad. B b3 Lindernia procumbens (Krock. ) Philcox
ZINGRE: S Polygonum bungeanum Turcz. FaE Elsholizia ciliata (Thunb. ) Hyland.

e FOR RAERIHFL APA AT ZR R .+ o FOR e RBFH RA M AT . bR S 3s BIBE A S I A 12

Note: * Weeds distributed only in plowing field. s # Weeds distributed only in no-tillage field. No asterisk indicated the common weeds in tillage field and

free field.
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Table 2 Density and relative abundance of species in weed seedbank in plowing maize field
2 JF Density // B/ m?
L
Weeds 0~5cm 5~10 em 10 ~15 em 15 ~20 em 20 ~25 cm 25 ~30 cm 0~30 cm
B Echinochloa crus-galli 274.1 225.9 229.6 200.0 392.6 500. 0 1822.2
BRI Acalypha australis 88.9 151.9 838.9 107. 4 88.9 74.1 600. 0
W.3& Solanum nigrum 63.0 55.6 77.8 85.2 196.3 103.7 581.5
LLJE Digitaria sanguinalis 159.3 44. 4 59.3 29.6 22.2 122.2 437.0
#E Chenopodium album 55.6 55.6 40.7 29.6 37.0 37.0 255.6
Z3% Potentilla chinensis 37.0 1.1 7.4 14.8 40.7 3.7 114.8
INRE Comnyzacanadensis 25.9 3.7 7.4 22.2 11. 1 3.7 74. 1
JREL Setaria viridis 25.9 3.7 3.7 0 14.8 11. 1 59.3
SV Amaranthus retroflexus 14.8 11. 1 11. 1 7.4 0 7.4 51.9
VBEE Cyperaceae sp. 11.1 18.5 0 0 11.1 7.4 48.1
570 Portulaca oleracea 22.2 11.1 3.7 0 0 3.7 40.7
TR Bk Abutilon theophrasti 0 0 11.1 11.1 7.4 7.4 37.0
IKE;EE Chenopodium glaucum 14.8 7.4 7.4 3.7 3.7 0 37.0
B Metaplexis japonica 14.8 3.7 14.8 0 0 0 33.3
NRHHAE LS Siegesbeckia pubescens 0 3.7 0 11.1 3.7 3.7 22.2
T 355 Sonchus brachyotus 7.4 0 0 11.1 0 0 18.5
WAL Artemisia annua 0 0 0 3.7 11.1 0 14.8
F Capsella bursa — pastoris 7.4 0 0 0 0 3.7 11. 1
H:2Z538 Polygonum convolvulus 0 0 3.7 0 7.4 0 11.1
[ F3% Lindernia procumbens 3.7 0 0 3.7 0 0 7.4
A [ZE Polygonum bungeanum 3.7 0 0 0 0 0 3.7
155 Draba nemorosa 3.7 0 0 0 0 0 3.7
JEHE Arthraxon hispidus 0 0 0 0 3.7 0 3.7
T2 Elsholizia ciliata 3.7 0 0 0 0 0 3.7
£ Total 837.0 607.4 566.6 540. 6 851.7 888.8 4292.4
FIXHEFEE Relative abundance
FRHEATR
Weeds 0~5cm 5~10 em 10 ~15 em 15 ~20 em 20 ~25 cm 25 ~30 cm 0~30 cm
FREL Echinochloa crus-galli 0.211 0. 251 0. 265 0.247 0. 286 0.339 0.270
BRISE Acalypha australis 0. 100 0. 168 0. 120 0. 141 0. 108 0. 099 0.118
3% Solanum nigrum 0. 084 0. 111 0. 131 0. 141 0.171 0.116 0.125
I,/ Digitaria sanguinalis 0. 142 0. 080 0. 094 0. 069 0. 069 0. 126 0. 102
#E Chenopodium album 0. 080 0. 089 0.078 0. 069 0.077 0.079 0. 081
ZWE3% Potentilla chinensis 0. 053 0.031 0. 027 0.035 0.061 0.021 0. 039
/NKFE Comnyzacanadensis 0. 047 0. 025 0. 048 0. 062 0. 025 0.021 0.034
R EL Setaria viridis 0. 031 0. 025 0. 003 0 0. 046 0.025 0. 026
S A B Amaranthus retroflexus 0. 024 0. 031 0. 051 0. 049 0 0. 043 0.032
YBEL Cyperaceae sp. 0.022 0.037 0 0 0.025 0.023 0.018
575 Portulaca oleracea 0. 029 0.074 0. 003 0 0 0.021 0.024
T Bk Abutilon theophrasti 0 0 0. 051 0.052 0.023 0.043 0.024
IKRE4FE Chenopodium glaucum 0. 040 0. 028 0. 027 0. 024 0.021 0 0. 024
B Metaplexis japonica 0. 024 0. 025 0.013 0 0 0 0.013
A 5% % Siegesbeckia pubescens 0 0. 025 0.021 0.031 0.021 0.021 0.015
323 Sonchus brachyotus 0. 020 0 0. 021 0.031 0 0 0. 009
WA Artemisia annua 0 0 0.021 0.024 0.025 0 0. 008
F# Capsella bursa-pastoris 0. 020 0 0 0 0 0.021 0. 008
F:2£38 Polygonum convolvulus 0 0 0. 003 0 0.023 0 0. 008
PEi_I-3% Lindernia procumbens 0.018 0 0.021 0.024 0 0 0. 007
AR Polygonum bungeanum 0.018 0 0 0 0 0 0. 004
5 Draba nemorosa 0.018 0 0 0 0 0 0. 004
T Arthraxon hispidus 0 0 0 0 0.021 0 0. 004
T Elsholtzia ciliata 0.018 0 0 0 0 0 0.004
41t Total 1.000 1.000 1.000 1.000 1.000 1.000 1.000
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Table 3 Density and relative abundance of species in weed seedbank in no-tillage maize field

ST BJ% Density / K1/’

Weeds 0~5cm 5~10 em 10 ~15 em 15 ~20 cm 20 ~25 cm 25 ~30 cm 0~30 cm
%E Chenopodium album 107.4 85.2 88.9 144. 4 196.3 177.8 800.0
W.3& Solanum nigrum 59.3 137.0 163.0 133.3 122.2 92.6 707. 4
MUEL Echinochloa crus-galli 177.8 85.2 103.7 107. 4 118.5 81.5 674. 1
BIESE Acalypha australis 22.2 44.4 22.2 88.9 107. 4 66.7 351.9
I, f% Digitaria sanguinalis 44.4 51.9 37.0 48.1 74. 1 33.3 288.9
R Setaria viridis 37.0 4 14.8 25.9 14.8 3.7 103.7
/NKFEE Comnyzacanadensis 0 18.5 18.5 33.3 18.5 88.9
ZiW3 3K Potentilla chinensis 3.7 14.8 7.4 11.1 11.1 7.4 55.6
S A Ui Amaranthus retroflexus 0 18.5 3.7 11.1 11.1 7.4 51.9
YBEL Cyperaceae sp. 11.1 22.2 3.7 3.7 0 0 40.7
TR JER Abutilon theophrasti 0 3.7 7.4 11. 1 14.8 0 37.0
L5 0E Portulaca oleracea 3.7 3.7 3.7 11.1 7.4 3.7 33.3
IREEFE Chenopodium glaucum 0 3.7 3.7 7.4 7.4 0 22.2
B Metaplexis japonica 0 3.7 0 3.7 3.7 7.4 18.5
[ F3% Lindernia procumbens 0 3.7 3.7 3.7 3.7 3.7 18.5
WPV NI Hibiscus trionum 3.7 0 0 3.7 0 3.7 11. 1
AR [GZE Polygonum bungeanum 0 0 0 7.4 0 3.7 11.1
F# Capsella bursa-pastoris 0 3.7 0 0 0 0 3.7
otk Kochia scoparia 3.7 0 0 0 0 0 3.7
WY ZR Eriochloa villosa 0 0 3.7 0 0 0 3.7
L IEZE Iveridium sonchifolium 0 0 0 0 0 3.7 3.7
JFAE 555 Siegesbeckia pubescens 0 0 3.7 0 0 0 3.7
T2 Elsholizia ciliata 0 0 3.7 0 0 0 3.7
A1t Total 474. 1 488.9 492.6 640.7 725.9 514.8 3337.0
JLE 2R FAXTEFEE Relative abundance

Weeds 0~5cm 5~10 em 10 ~15 cm 15 ~20 cm 20 ~25 cm 25 ~30 cm 0~30 cm
#E Chenopodium album 0.192 0.143 0. 144 0.163 0.171 0.214 0. 168
W 3€ Solanum nigrum 0.115 0. 177 0.201 0. 137 0. 138 0.132 0. 151
MUEL Echinochloa crus-galli 0. 240 0. 143 0. 159 0. 134 0.135 0. 142 0. 155
BRI Acalypha australis 0.076 0. 101 0.076 0.119 0.128 0. 127 0. 104
I, /% Digitaria sanguinalis 0. 126 0. 109 0.073 0.071 0. 105 0.074 0. 095
R Setaria viridis 0.092 0. 026 0.033 0. 037 0. 046 0. 024 0. 044
/NKFE Comnyzacanadensis 0 0 0. 055 0.048 0. 059 0. 060 0.039
ZiW3 3K Potentilla chinensis 0. 030 0.071 0. 043 0. 042 0. 043 0. 049 0. 047
J A Ui Amaranthus retroflexus 0 0. 056 0.039 0. 042 0. 026 0.028 0. 030
YBEL Cyperaceae sp. 0.038 0.041 0.022 0. 020 0 0 0.019
TR JER Abutilon theophrasti 0 0.022 0.043 0. 042 0. 046 0 0. 025
L5 0E Portulaca oleracea 0. 030 0.022 0. 039 0.042 0.041 0.024 0.031
JREFEFE Chenopodium glaucum 0 0.022 0.022 0.022 0.023 0 0.016
B Metaplexis japonica 0 0.022 0.018 0. 020 0. 020 0. 028 0.016
B 3% Lindernia procumbens 0 0.022 0.022 0. 020 0. 020 0.024 0.019
WPV NI Hibiscus trionum 0. 030 0 0.018 0. 020 0 0. 024 0.011
ARG Polygonum bungeanum 0 0 0.018 0.022 0 0.024 0. 008
F# Capsella bursa-pastoris 0 0.022 0 0 0 0 0. 004
itk Kochia scoparia 0. 030 0 0 0 0 0 0. 004
WY ZR Eriochloa villosa 0 0 0. 004 0 0 0 0. 004
L IEZE Iveridium sonchifolium 0 0 0 0 0 0.024 0. 004
4§55 % Siegesbeckia pubescens 0 0 0. 004 0 0 0 0. 004
2 Elsholizia ciliata 0 0 0.004 0 0 0 0.004
411 Total 1.000 1.000 1.000 1.000 1.000 1.000 1.000
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Table 3 Effects of nitrogen management on grain yield and and its component factors of Guangmingmai 1

Jiti A ANEESE L) HEE FERERIEL TR SRy
Nitrogen amounts Ratio of base Spike number Grain number 1 000-grain Actual yield
kg/hm’ N to dressing N x 10" f8/hm’ per spike // i/ Fll weight /g kg/hm’
240 5:5 463.8 40.1 42.5 8100.0
6:4 457.9 41.2 42.2 7747.3
7:3 440.8 43.3 41.3 7299.9
8:2 411.9 43.7 41.0 6936.3
300 5:5 506.8 43.3 43.5 8742.5
6:4 488.1 45.9 42.6 8567.1
7:3 469.9 46.0 42.3 8132.9
8:2 459.2 47.3 42.0 7941.3
360 5:5 491.4 41.3 42.7 8357.4
6:4 469.1 42.6 42.2 8085.1
7:3 463.9 45.8 41.5 7913.2
8:2 453.7 45.9 41.2 7 604.8
CK 274.1 32.0 39.5 3502.4
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