LYK WA Journal of Anhui Agri. Sci.2016,44(31) :89 —93,104 EERE A SERY

IS

ARMEEXANAEH T EXE M FENZ N

se g 21,2 1 Sl =] 1
FEE T HAR I F HUE L AMET (i sk B B R BT Al B A YA A R
WIS Rot | S VA AR 150086 32, Al AR AL A4 4 1 0 4 v TR A 5203, 25 B K 6 130124)

WE (B ]AARRAMERI SR 2w LREENTF R Fm, [FE]RAEFENTH LR, RAE R KK 2R K 8o 241 2
HHERX T REL®EO0~30 em LB LEREM T RMBRASLE, [LR]2013—2015 FilS 5t S REAN MMk L L ELA 16 #
28, oAt R B W R A 15 H 26 A, A 2 AR FE AWM LMRETARLSH, WHE IR YREABRE KK K
BER, oA T RRYRFAREK SR ME R L f  RFERAVNE RS RAHEER), MR A LENTEE
JEH 32482 k/m’  E B A0 ~5.15~20.20 ~25 em £ 2, P FE bR AE R G AR LW R IR T EEES
318158/ m’, £ B4 £ 0 ~5.20 ~25.25 ~30 em £ B, b REKF EAAR LS ERFH, REASMEEX LS R ELE L E PO HA
—RERN BEEAHEEESAT0~510~1520~25 cm L B, mELME LE5H T2 ~25 em LB RREMHE ELEHH TS
~10.20 ~25 em £ B, M oW EEH5H T 20 ~25 em £ B, [ ] et @stad R e m A ENTF AT A0 RKR, RESEREX
R FAR RS E A LI P B AR A — A,

KR MR Kk awm RFENTE
HESEE S34 XEFRIZA A XERS 0517 -6611(2016)31 —0089 —05
Effects of Different Tillage Patterns on Soil Weed Seedbank in Soybean Field

GUO Yu-lian'? | HUANG Chun-yan', WANG Yu' et al
ences/Scientific Observing and Experimental Station of Crop Pests of Harbin, Ministry of Agriculture, Harbin, Heilongjiang 150086;2. Key

(1. Institute of Plant Protection, Heilongjiang Academy of Agricultural Sci-

Laboratory of Integrated Pest Management on Crops in Northeast, Changchun, Jilin 130124 )
Abstract

composition and species diversity of soil weed seedbank in soybean field 0 —30 c¢m soil layer under two different tillage patterns from soybean-

[ Objective ] The aim was to explore effects of different tillage patterns on soil weed seed bank in soybean field. [ Method ] The

maize rotation area by using the method of weed seed germination. [ Result] The results of comprehensive survey in 2013 —2015 showed that,
a total of 28 weed species belonged to 16 families in the tillage soybean field, a total of 26 weed species belonged to 15 families in the no till-
age soybean field. There were 22 kinds of weeds in tillage and no tillage soybean field. The main advantage weeds were Echinochloa crus-galli
(L.), Acalypha australis L. , Solanum nigrum L. ,Chenopodium album Linn. , Potentilla chinensis Ser. in the tillage soybean field and Sola-
num nigrum L. , Acalypha australis L. , Echinochloa crus-galli (L. ), Chenopodium album Linn. , Digitaria sanguinalis (Linn. ) Scop. in the
no tillage soybean field. Broad leaved weeds are the main weeds, less gramineous weeds in the type of weeds. The density of weed seed bank
was 3 248.2 grains/m’ | more weeds located in the soil layer of 0 =5, 15 =20, 20 —=25 c¢m, and the density and the relative advantages of
Echinochloa crus-galli (L. ) was the highest under tillage soybean field. The density of weed seed bank was 3 181.5 grains/m’, and more
weeds located in the soil layer of 0 =5, 20 =25, 25 =30 cm, the density and the relative advantages of Solanum nigrum L. was the highest
under no-tillage soybean field. There were quite different in the soil distribution of dominant weed species. Echinochloa crus-galli (L. ) was
mainly distributed in 0 -5, 10 - 15, 20 - 25 c¢m soil layer under the tillage soybean field, and it was in the 20 - 25 ¢m soil layer under no-till-
age soybean field was mainly distributed. Solanum nigrum 1. was mainly distributed in 5 =10, 20 =25 cm soil layer under the tillage soybean
field, and it was in the 20 — 25 cm soil layer under no-tillage soybean field was mainly distributed. [ Conclusion] There were a little effect on
density of weed seed bank under no-tillage and tillage of soybean field. Different tillage patterns had certain effect on the relative dominance of
weeds and the vertical distribution in soil.
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Table 1 Species composition of potential weed community in soybean

field under different tillage patterns
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No. Weed spesices Latin names

1 o Echinochloa crusgalli (L. ) Beauv.

2 L Digitaria sanguinalis (Linn. ) Scop.
3 bii)==x2 Setaria viridis P. Beauv.

4 L5 S Eriochloa villosa (Thunb. ) Kunth

5 . Eragrostis pilosa(L. ) Beauv( RAE})
6 INTKE Comnyza canadensis (L. ) Cronq.

7 A 5 Siegesbeckia pubescens Makino.

8 EIEE Sonchus brachyotus DC.

9 wEE Artemisia annua L.

10 TR EL Bidens tripartita L. (35%})

11 # Chenopodium album Linn.

12 IKREGHE Chenopodium glaucum L.

13 VNGRE Polygonum bungeanum Turcz.

14 HEH Polygonum convolvulus 1.

15 * Capsella bursa-pastoris (Linn. ) Medic.
16 Bise Acalypha australis L.

17 Jp 2% Solanum nigrum L.

18 ErEd Potentilla chinensis Ser.

19 Sy Amaranthus retroflexus Linn.

20 b Cyperaceae sp. ( A% FIFf)

21 =N Portulaca oleracea 1.

22 TRIRR Abutilon theophrasti Medic.

23 LSt Hibiscus trionum L.

24 R Metaplexis japonica ( Thunb. ) Makino
25 BE 3% Lindernia procumbens (Krock. ) Philcox
26 FHE Elsholizia ciliata (' Thunb. ) Hyland.
27 AT Oxalis pes-caprae L.

28 ZEH Plantago depressa Willd.

29 WAL Rorippa globosa ( Turcz. ) Hayek

30 i A Taraxacum ohwianum Kitam

31 K g Amethystea caerulea

T AR RERIBFL P A2 R 5 = AU R AR BRI P 23
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Note : Weeds distributed only in plowing field. Weeds distributed only in
no-tillage field.
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Table 2 Density and relative abundance of species in weed seedbank in plowing soybean field

=¥ Weeds

5 Density // %i/m’

0~5cm 5~10 em 10 ~15 em 15 ~20 em 20 ~25 em 25 ~30 em 0 ~30 em
FEL Echinochloa crusgalli 170. 4 140. 7 174. 1 133.3 196.3 85.2 900. 0
BRI Acalypha australis 100. 0 103.7 85.2 92.6 133.3 114.8 629. 6
Je2% Solanum nigrum 77.8 107.4 81.5 81.5 122.2 63.0 533.3
# Chenopodium album 59.3 40.7 40.7 33.3 44.4 81.5 300.0
Zelbi 3% Potentilla chinensis 55.6 22.2 48. 1 37.0 25.9 40.7 229.6
I,/ Digitaria sanguinalis 18.5 7.4 25.9 25.9 63.0 29.6 170. 4
F# Capsella bursa-pastoris 14.8 14.8 7.4 18.5 11. 1 22.2 88.9
O, Portulaca oleracea 3.7 14.8 3.7 11.1 7.4 7.4 48. 1
JAESE Rorippa globosa 3.7 3.7 3.7 22.2 7.4 3.7 44. 4
FEi_I-3% Lindernia procumbens 7.4 7.4 3.7 7.4 0 18.5 44. 4
S UG Amaranthus retroflexus 7.4 0 7.4 14.8 11. 1 0 40.7
MAE55 5 Siegesbeckia pubescens 0 0 3.7 11.1 14.8 7.4 37.0
/N Comnyza canadensis 14. 8 3.7 7.4 0 3.7 3.7 33.3
RjJBR Abutilon theophrasti 0 3.7 11. 1 0 3.7 3.7 22.2
J B Setaria viridis 0 3.7 3.7 11.1 0 0 18.5
VBHL Cyperaceae sp. 3.7 3.7 3.7 3.7 0 0 14.8
KEFHE Chenopodium glaucum 0 0 0 3.7 3.7 7.4 14. 8
[ 3557 Sonchus brachyotus 3.7 0 0 7.4 0 0 11.1
AZE Polygonum bungeanum 0 3.7 0 3.7 0 3.7 11.1
A Artemisia annua 3.7 0 0 3.7 0 3.7 11.1
N Taraxacum ohwianum 0 7.4 3.7 0 0 0 11. 1
#2538 Polygonum convolvulus 0 3.7 0 0 3.7 0 7.4
ZEHi] Plantago depressa 0 0 3.7 3.7 0 0 7.4
WFV JINE Hibiscus trionum 0 0 0 0 0 3.7 3.7
IRILTEL Bidens tripartita 0 0 0 3.7 0 0 3.7
JKHER Amethystea caerulea 0 0 0 0 0 3.7 3.7
5 Elsholtzia ciliata 0 0 0 0 0 3.7 3.7
HAEHEIE 5L Oxalis pes-caprae 0 0 0 3.7 0 0 3.7
JEVHI Overall 544.4 492.6 518.5 533.3 651.9 507.4 3248.1
ST Weeds FIXFHE Y Relative abundance
0~5cm 5~10 em 10 ~15 em 15 ~20 em 20 ~25 em 25 ~30 em 0 ~30 em

UL Echinochloa crusgalli 0.214 0. 180 0.202 0.175 0.208 0. 139 0. 187
B03% Acalypha australis 0. 150 0. 161 0.134 0.137 0. 160 0. 169 0. 151
W.3& Solanum nigrum 0. 129 0. 165 0. 130 0.110 0.132 0. 099 0.128
#E Chenopodium album 0.112 0.078 0.074 0. 081 0.073 0.117 0. 089
ZBE = Potentilla chinensis 0. 089 0. 060 0. 081 0. 063 0.058 0.077 0.072
Ly pE Digitaria sanguinalis 0.075 0.045 0.077 0.041 0. 106 0. 066 0. 069
F# Capsella bursa-pastoris 0.033 0.034 0.024 0.034 0.028 0. 040 0.032
508 Portulaca oleracea 0. 023 0.071 0. 021 0. 044 0. 044 0. 026 0. 038
X AEE Rorippa globosa 0.023 0.022 0.021 0.038 0.025 0.022 0.025
[ F3% Lindernia procumbens 0. 026 0. 026 0.021 0. 024 0 0. 037 0.022
S U Amaranthus retroflexus 0. 026 0 0.024 0.031 0.028 0 0.018
MRAE55 % Siegesbeckia pubescens 0 0 0. 021 0.027 0. 050 0. 026 0.021
/INKEE Comnyza canadensis 0.033 0.022 0.024 0 0. 022 0.022 0. 020
TR JER Abutilon theophrasti 0 0.022 0. 062 0 0.022 0.022 0.022
Ji ¥ Setaria viridis 0 0.022 0.021 0. 027 0 0 0.012
VBEL Cyperaceae sp. 0.023 0.022 0.021 0.020 0 0 0.014
KE%FE Chenopodium glaucum 0 0 0 0. 020 0.022 0. 026 0.011
323 Sonchus brachyotus 0. 023 0 0 0. 024 0 0 0. 008
AECZE Polygonum bungeanum 0 0.022 0 0. 020 0 0.022 0.011
WA Artemisia annua 0. 023 0 0 0. 020 0 0.022 0.011
SHANYE Taraxacum ohwianum 0 0. 026 0.021 0 0 0 0. 008
#2538 Polygonum convolvulus 0 0.022 0 0 0. 022 0 0. 007
ZEHi Plantago depressa 0 0 0.021 0. 020 0 0 0. 007
WP NP Hibiscus trionum 0 0 0 0 0 0.022 0. 004
JRIEE Bidens tripartita 0 0 0 0. 020 0 0 0. 004
JKHEL Amethystea caerulea 0 0 0 0 0 0.022 0. 004
T Elsholtzia ciliata 0 0 0 0 0 0.022 0. 004
TEAEREIR L Oxalis pes-caprae 0 0 0 0.020 0 0 0.004
JEUFT Overall 1 1 1 1 1 1 1
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Table 3 Density and relative abundance of species in weed seedbank in no-tillage soybean field

iy Density//i{fﬁ/mz

Z i Weeds

0~5cm 5~10 em 10 ~15 em 15 ~20 cm 20 ~25 cm 25 ~30 cm 0~30 cm
W.3& Solanum nigrum 48. 1 122.2 114.8 122.2 203.7 122.2 733.3
B3% Acalypha australis 237.0 74.1 44. 4 96.3 100.0 88.9 640.7
ML Echinochloa crusgalli 51.9 59.3 88.9 96.3 122.2 103.7 522.2
% Chenopodium album 18.5 59.3 25.9 25.9 59.3 33.3 222.2
thf% Digitaria sanguinalis 29.6 11.1 33.3 29.6 29.6 74. 1 207.4
J B Setaria viridis 44. 4 29.6 55.6 29.6 29.6 3.7 192.6
Z3 3K Potentilla chinensis 18.5 22.2 25.9 11.1 59.3 37.0 174. 1
WAL Artemisia annua 11.1 22.2 18.5 18.5 3.7 7.4 81.5
T R Abutilon theophrasti 11.1 11.1 11.1 11.1 22.2 11.1 77.8
JE U Amaranthus retroflexus 18.5 3.7 0 3.7 22.2 18.5 66.7
/INKEE Comnyza canadensis 3.7 7.4 7. 29.6 7.4 11.1 66.7
570 Portulaca oleracea 3.7 11. 1 14. 8 7.4 7.4 14.8 59.3
Y8 Metaplexis japonica 3.7 3.7 0 3.7 14.8 0 25.9
NFAE5% & Siegesbeckia pubescens 0 0 11.1 0 0 7.4 18.5
KE;FE Chenopodium glaucum 7.4 0 7.4 0 3.7 0 18.5
ZEHi Plantago depressa 0 0 3.7 7.4 0 3.7 14.8
JAESE Rorippa globosa 0 3.7 0 0 0 7.4 11. 1
5 Elsholtzia ciliata 0 3.7 0 0 7.4 0 11. 1
T 3E3E Sonchus brachyotus 0 3.7 0 3.7 0 0 7.4
WPV JINE Hibiscus trionum 0 3.7 0 0 0 3.7 7.4
I JE 5 Eragrostis pilosa 0 0 3.7 0 0 0 3.7
WPZR Eriochloa villosa 0 0 0 3.7 0 0 3.7
HALEI B Oxalis pes-caprae 3.7 0 0 0 0 0 3.7
% Capsella bursa-pastoris 0 0 0 0 3.7 0 3.7
[ F3% Lindernia procumbens 0 0 3.7 0 0 0 3.7
WYL Taraxacum ohwianum 0 0 0 3.7 0 0 3.7
SV Overall 511.1 451.9 470.4 503.7 696.3 548. 1 3 181.5
FAXHE A Relative abundance
ZREL Weeds
0~5cm 5~10 em 10 ~15 em 15 ~20 cm 20 ~25 cm 25 ~30 cm 0~30 cm

Je3% Solanum nigrum 0. 101 0. 187 0.174 0.171 0. 195 0.163 0. 166
BRWSE Acalypha australis 0.285 0.134 0. 099 0. 146 0. 120 0.133 0.152
MUEL Echinochloa crusgalli 0.104 0.117 0. 146 0. 146 0. 136 0. 146 0.133
#i Chenopodium album 0.072 0.117 0.079 0.076 0.075 0. 082 0.083
I, J% Digitaria sanguinalis 0. 065 0. 047 0. 087 0. 046 0.070 0. 102 0.070
Ji) B ¥ Setaria viridis 0. 061 0. 067 0. 094 0. 063 0.054 0.021 0. 059
ZF3 3K Potentilla chinensis 0. 036 0. 042 0. 062 0.028 0. 059 0. 051 0. 047
WAL Artemisia annua 0. 047 0. 042 0.037 0.035 0.019 0.024 0.033
RjJBR Abutilon theophrasti 0. 047 0.047 0. 046 0. 044 0. 064 0.027 0. 046
S U Amaranthus retroflexus 0. 054 0.021 0 0.020 0. 064 0.051 0.036
/INKFE Comnyza canadensis 0. 021 0. 025 0. 025 0.079 0.021 0. 045 0. 036
i W Portulaca oleracea 0. 021 0. 047 0. 033 0.041 0. 038 0. 048 0. 038
B E Metaplexis japonica 0. 021 0.021 0 0. 020 0. 027 0 0.015
NRFHAE LS Siegesbeckia pubescens 0 0 0. 029 0 0 0.041 0.011
KE%FE Chenopodium glaucum 0.025 0 0.025 0 0.019 0 0.011
ZEH Plantago depressa 0 0 0.021 0.024 0 0.021 0.011
JKAESE Rorippa globosa 0 0. 021 0 0 0 0.024 0. 007
2 Elsholtzia ciliata 0 0.021 0 0 0.021 0 0.010
T IE3E Sonchus brachyotus 0 0.021 0 0. 020 0 0 0. 007
WPV NP Hibiscus trionum 0 0. 021 0 0 0 0. 021 0. 007
Wi Ji§ 5 Eragrostis pilosa 0 0 0. 021 0 0 0 0. 003
R Eriochloa villosa 0 0 0 0. 020 0 0 0. 003
HAEHEIE BE Oxalis pes-caprae 0.021 0 0 0 0 0 0.003
F Capsella bursa-pastoris 0 0 0 0 0.019 0 0. 003
FEi_I-3% Lindernia procumbens 0 0 0.021 0 0 0 0.003
WAYE Taraxacum ohwianum 0 0 0 0.020 0 0 0.003
JEVHT Overall 1 1 1 1 1 1 1
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Table 3 Agronomic traits of different crops intercropping with flue-

cured tobacco

b e R S e

. Plant Stem Leaf

intercropped . . Leaf area

height  circumference number i

crop coefficient
cm cm i

[/ dE 3% Fragrant- 103.03 a 10.26 a 19.07 a 2.41 a

flowered garlic

[AJEFF3 Celery 100.07 a 9.42 b 17.87 a 1.59 ab

[A]{E K ZE Barley 76.73 b 6.71 ¢ 14.27 b 0.75 b

BfE Monoculture 98.70 a 10.25 a 19.35 a 1.75 ab

1 : RSB A A R ORI FRE 7R 0. 05 KPR B,
Note : Different lowercases at the same column indicted that there was sig-
nificant difference at 0.05 level.
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