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Effects of Several Chemicals and Burial of Seeds into
the Soil on Dormancy-breaking of Weed Species
Shim, S.I.*, S.G. Lee* and B.H. Kang*

ABSTRACT

The seed dormancy is one of the peculiar characteristics of a number of weed species and it
makes difficulties in weed control. To clarify the mechanism of seed dormancy, several chemicals
such as KNOs;, KOH, thiourea, and H,O: and phytohormone(GAs) were treated to dormant seeds.
Among the species treated with several chemicals, the germination percentages of Setaria glauca,
Ambrosia trifida and Ranunculus sceleratus were increased with KNO; and those of S. glauca,
R sceleratus were increased with thiourea. Hydrogen peroxide promoted the germination of Setaria
viridis and S. glauca. Germination percentages of S. viridis, S. glauca and Cyperus sanguinolentus
were increased with enzyme treatment using pectinase. GA treatment enhanced the germination
of Eleusine indica and R sceleratus but the other species were affecied slightly. Especially, Z.
indica showed linearity in the relationship between germination percentage and GA concentration.
So, It seemed that E. indica can be used as a bioassy material for GA. Considering the phenolo-
gical habits of weed species, the seeds were buried under soil for long time(more than 1 month)
over winter. When seeds were buried in soil, the degree of dormancy was drastically decreased.
Especially, germination of seeds buried were increased under alternating temperature. The germi-
nation rates of Persicaria ssp. and Chenopodium ssp. were increased by 50% under alternating

temperature after burial for seven weeks.
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Table 1. Scientific name, family and growth habit of weeds tested for the dormancy.

Species Family Life cycle
Echinochloa crus-galli Poaceae annual
Digitaria sanguinalis Poaceae annual
Eleysine indica Poaceae annual
Digitaria violascens Poaceae annual
Setaria faberii Poaceae annual
Setaria glauca Poaceae annual
Setaria viridis Poaceae annual
Panicum bisulcatum Poaceae annual
Panicum dichotomiflorum Poaceae annual
Agropyron tsukushiense var. transiens Poaceae biennial
Agropyron ciliare Poaceae biennial
Eragrostis ferruginea Poaceae perennial
Ambrosia artemisiifolia Asteraceae annual
Ambrosia trifida Asteraceae annual
Siegesbeckia glabrescens Asteraceae annual
Artemisia princeps Asteraceae perennial
Bidens tripartita Asteraceae annual
Bidens frondosa Asteraceae annual
Cyperus iria Cyperaceae annual
Cyperus microiria Cyperaceae annual
Cyperus sanguinolentus Cyperaceae annual
Kyllinga brevifolia var. leiolepis Cyperaceae perennial
Capsella bursa-pastoris Brassicaceae biennial
Lepidium virginicum Brassicaceae biennial
Rorippa indica Brassicaceae biennial
Persicaria hydropiper Polygonaceae annual
Persicaria lapathifolia Polygonaceae annual
Persicaria blumei Polygonaceae annual
Persicaria orientalis Polygonaceae annual
Persicaria thunbergii Polygonaceae annual
Rumex crispus Polygonaceae perennial
Persicaria perfoliata Polygonaceae annual
Chenopodium album var, centrorubrum Chenopodiaceae annual
Chenopodium ficiforium Chenopodiaceae annual
Amaranthus retroflexus Amaranthaceae annual
Portulaca oleracea Portulacaceae annual
Lespedeza cuneata Fabaceae perennial
Glycine soja Fabaceae perennial
Potentilla kleiniana Rosaceae perennial
Potentilla chinensis Rosaceae perennial
Arenaria serpyllifolia Caryophyllaceae biennial
Myosoton aquaticum Caryophyllaceae perennial
Stellaria media Caryophyllaceae biennial
Cerastium holosteoides var. hallaisanense Caryophyllaceae biennial
Ranunculus sceleratus Ranunculaceae biennial
Commelina communis Commelinaceae annual
Abutilon avicennae Malvaceae annual
Datura stramonium Solanaceae annual
Humulus japonicus Cannbunaceae annual
Acalypha australis Euphorbinaceae annual
Oxalis corniculata Oxalidaceae perennial
Outelic alismoides Hydrocharitaceae annual
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Table 2. Effects of several chemicals on the germination of dormant weed species at 25°C. Concentration -

KNO; : 10°M, thiourea : 10°M, H,0; :

1%, macerozyme (Yakurte R-10) : 1% in Mes buffer, pH

5.5.
Species Control KNO; Thiourea KOH H;0, Pectinase
....................................... (F) cveverenree e
Setaria viridis 33 47 4.0 20 10.7 10.0
Setaria glauca 8.0 25.3 14.0 0.0 10.7 12.0
Setaria faberii 0.0 33 0.0 0.0 0.0 0.0
Digitaria sanginalis 153 353 420 127 87.3 273
Eleusine indica 6.7 0.0 1.3 0.0 20 2.7
Digitaria violascens 13 0.0 0.7 0.0 73 0.7
Panicum bisulcatum 39.3 69.3 76.0 34.7 86.7 30.7
Panicum dichotomiflorum 20 0.0 0.0 2.7 0.0 2.0
Cyperus iria 373 48.0 30.7 253 2.7 58.7
Cyperus sanguinolentus 0.0 0.0 1.3 73 27 13.3
Kyllinga brevifolia 0.0 0.0 0.0 0.7 0.0 0.7
Persicaria hydropiper 13 4.0 13 33 0.7 8.7
Persicaria lapathifolia 0.0 0.0 0.0 4.7 20 0.0
Persicaria blumei 0.0 0.7 20 0.0 0.0 8.7
Persicaria orientalis 0.0 4.0 2.7 0.0 0.0 0.7
Persicaria perfoliata 0.0 0.0 33 0.0 0.0 0.0
Persicaria thunbergii 0.0 0.0 0.0 0.0 0.0 0.0
Ambrosia trifida 2.7 14.7 40 20 1.3 0.0
Ambrosia artemisiifolia 30.7 55.3 60.0 62.0 60.7 62.0
Ranunculus sceleratus 93 48.7 34.7 12.7 0.7 320
Humulus japonicus 0.7 2.0 4.7 0.0 1.3 0.0
Acalypha australis 2.0 9.3 53 0.7 20 10.0
Commelina communis 26.0 34.7 420 240 34.0 10.7
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Table 3. Effects of GA treatments on germination of dormant weed species at 257T.

Concentration(M)
Species 0 10° 10° 10* 10°

GP? WGP’ GP WGP GP WGP GP WGP GP WGP
Echinochloa crus-galli 827 677 853 703 793 650 907 747 813 677
Setaria viridis 33 2.1 40 32 20 1.3 73 52 20 1.6
Setaria glauca 8.0 4.6 9.3 5.5 12.7 7.5 15.3 9.1 133 7.7
Setaria faberii 00 0.0 00 00 00 00 00 00 80 64
Digitaria sanginalis 153 130 227 193 227 190 247 210 140 114
Eleusine indica 6.7 58 60 52 133 116 300 257 553 450
Digitaria violascens 1.3 08 00 00 00 00 20 1.0 4.7 2.6
Panicum bisulcatum 393 243 280 177 260 136 160 99 307 207
Panicum dichotomiflorum 20 12 0.7 0.4 00 00 03 0.6 00 00
Cyperus iria 373 290 16.7 127 287 227 173 127 320 240
Cyperus sanguinolentus 0.0 0.0 0.0 0.0 0.7 04 0.0 0.0 0.0 0.0
Kyllinga brevifolia 00 00 00 00 00 00 00 00 00 00
Persicaria hydropiper 13 0.8 0.7 0.5 0.7 0.5 20 1.1 0.7 0.5
Persicaria lapathifolia 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Persicaria blumei 00 00 2.0 13 13 1.0 27 1.9 27 106
Persicaria orientalis 0.0 00 0.0 0.0 00 00 0.0 0.0 0.0 0.0
Persicaria perfoliaia 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Persicaria thunbergii 00 00 00 00 060 00 00 00 00 00
Ambrosia trifida 27 09 47 24 1.3 0.4 80 60 40 27
Ambrosia artemisiifolia 307 203 253 190 333 227 427 280 320 227
Ortelia alismoides 0.7 0.6 0.7 03 0.0 0.0 0.0 0.0 0.0 0.0
Ranunculus sceleratus 9.3 4.1 13.3 6.3 18.7 7.3 227 9.8 740 387
Humulus japonicus 0.7 0.4 13 0.7 20 09 1.3 0.6 60 28
Acalypha australis 2.0 1.4 7.3 4.7 6.7 49 13.3 8.4 6.0 32
Cominelina communis 260 140 313 160 240 122 17.3 8.8 200 107

z : Germination percentage

y : Weighted germination percentage
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Fig. 1. Response of germination rate of Eleusine

indica to GA concentration treated to dor-
mant seeds. The X-axis is expressed by log
scale and germination rate was transformed
with common log.
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Table 4. Changes of germination percentage and germination velocity of dormant seeds according to buried

period.
Control 4 weeks 7 weeks 11 weeks
Species

GP® WGP” GP WGP GP WGP GP WGP
Echinochloa crus-galli 82.7 67.7 86.0 643 87.3 82.0 853 788
Setaria viridis 33 2.1 80.7 71.2 70.7 62.8 767  68.4
Setaria glauca 8.0 4.6 11.3 6.4 89.3 88.3 0.0 0.0
Setaria faberii 0.0 0.0 75.3 60.2 66.7 63.2 453 372
Digitaria sanguinalis 153 13.0 89.3 81.5 89.3 89.0 840 80.1
Eleusine indica 6.7 5.8 0.0 0.0 0.0 0.0 0.0 0.0
Digitaria violascenes 1.3 0.8 0.0 0.0 0.0 0.0 0.0 0.0
Panicum bisulcatum 39.3 243 100.0  100.0 100.0 99.9 1000 968
Panicum dichotomiflorum 20 1.2 18.0 6.0 42.0 30.1 53 1.1
Cyperus iria 373 29.0 0.0 0.0 0.0 0.0 0.0 0.0
Cyperus sanguinolentus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Kyllinga brevifolia 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0
Persicaria hydropiper 1.3 0.8 0.0 0.0 0.0 0.0 0.0 0.0
Persicaria lapathifolia 0.0 0.0 94.0 87.4 74.0 7.6 273 247
Persicaria blumei 0.0 0.0 68.0 59.7 92.7 6.3 913 827
Persicaria orientalis 0.0 0.0 133 114 15.3 37 27 1.7
Persicaria thunbergii 0.0 0.0 2.0 1.2 0.7 0.3 0.0 0.0
Persicaria perfoliata 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Persicaria sieboldi 0.0 0.0 50.0 424 63.3 7.4 427 352
Ambrosia tripida 27 09 16.7 10.0 153 2.6 0.7 0.6
Ambrosia artemisiifolia 30.7 20.3 86.0 75.6 87.3 82.3 887 808
Ranunculus sceleratus 9.3 4.1 0.0 0.0 0.0 0.0 0.0 00
Humulus japonicus 0.7 0.4 0.0 0.0 0.0 0.0 0.0 0.0
Acalypha australis 2.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0
Commelina communis 26.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Lactuca indica 257 26.2 233 20.2 533 52.0 447 402
Glycine soja 5.0 6.0 17.3 14.4 16.0 133 0.7 0.6
Chenopodium ficifolium 30 23 38.7 313 353 29.7 673 494
Chenopodium album 33 3.8 313 249 533 34 440 321
Thlaspi arvense 12.0 11.7 14.7 13.2 33 09 0.7 03
Capsella bursa-pastoris 12.3 11.1 327 311 0.7 0.6 0.7 0.2
Amaranthus retroflexus 48.3 48.4 453 41.3 86.0 824 96.7 87.9
Bidens tripartita 47.0 473 96.0 91.8 98.7 98.4 940 89.0
Bidens frondosa 27 1.9 26.7 9.8 5.3 0.4 247 143
Rorippa indica 12.7 129 12.7 5.6 16.7 54 53 44

z . Germination percentage at 25°C
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Table 5. Synergistic effects of alternating temperature(25/15C) on the germination of dormant seeds buried

for 7 weeks and 11 weeks.

Control® 7 weeks 11 weeks
Species

GP” WGP” GP WGP GP WGP
Echinochloa crus-galli 82.7 67.7 81.5 78.8 77.2 783
Setaria faberii 33 2.1 81.2 75.1 62.9 68.5
Setaria glauca 8.0 4.6 86.1 87.4 0.0 0.0
Setaria faberii 0.0 0.0 60.2 59.9 58.8 53.7
Digitaria sanguinalis 15.3 13.0 85.9 849 71.7 77.8
Eleusine indica 6.7 5.8 0.3 0.2 0.8 1.0
Digitaria violascenes 1.3 0.8 0.0 0.0 0.0 0.0
Panicum bisulcatum 39.3 243 98.9 99.2 93.3 93.3
Panicum dichotomiflorum 20 1.2 81.5 82.6 86.7 86.7
Cyperus iria 37.3 29.0 0.0 0.0 0.0 0.0
Cyperus sanguinolentus 0.0 0.0 0.0 0.0 0.0 0.0
Kyllinga brevifolia 0.0 0.0 0.0 0.0 0.0 0.0
Persicaria hydropiper 1.3 0.8 0.0 0.0 0.0 0.0
Persicaria lapathifolia 0.0 0.0 91.9 91.0 87.7 86.9
Persicaria blumei 0.0 0.0 89.1 87.5 78.6 79.4
Persicaria orientalis 0.0 0.0 80.4 80.6 61.2 65.2
Persicaria thunbergii 0.0 0.0 0.0 0.0 0.0 0.0
Persicaria perfoliata 0.0 0.0 0.0 0.0 0.0 0.0
Persicaria sieboldi 0.0 0.0 52.8 52.1 32.1 31.6
Ambrosia trifida 2.7 0.9 349 31.0 9.7 15.2
Ambrosia artemisiifolia 30.7 20.3 94.2 88.8 82.1 834
Ranunculus sceleratus 9.3 4.1 0.0 0.0 0.0 0.0
Humulus japonicus 0.7 04 0.0 0.0 0.0 0.0
Acalypha australis 20 14 0.0 0.0 0.0 0.0
Commelina communis 26.0 14.0 0.0 0.0 0.0 0.0
Lactuca indica 25.7 26.2 454 49.6 31.0 329
Glycine soja 5.0 6.0 83 9.2 1.7 2.2
Chenopodium ficifolium 3.0 23 70.7 66.1 67.4 70.3
Chenopodium album 33 3.8 51.3 50.0 40.5 40.3
Thlaspi arvense 12.0 11.7 7.3 6.8 0.0 0.0
Capsella bursa-pastoris 12.3 11.1 213 17.0 10.9 10.0
Amaranthus retroflexus 48.3 48.4 344 37.7 829 84.0
Bidens tripartita 470 47.3 92.5 92.6 92.8 93.2
Bidens frondosa 2.7 1.9 14.5 13.1 80.4 80.4
Rorippa indica 12.7 129 30.7 285 69.3 67.4

z ¢ Germination percentage
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y : Weighted germination percentage

x ! Constant temperature(257C)
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