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Abstract

The seed dormancy of weed species is the important mechanisms to unfavorable conditions but it

brings about critical problems in weed control. The factors which induced dormancy were varied with

species and their physiological conditions. More than 20 of 50 species of dominant weed species showed

the seed dormancy. When several physical treatments were given to seeds to break the dormancy, each

species showed the different responses. The germination percentage and germination velocity were increa-

sed with alternating temperature. The treatment of more than 4 weeks of stratification had strong effect

on dormancy breaking. The a-amylase activities of germinating seeds were incresed in proportional to

the period of stratification treatment of dormant seeds. The contents of soluble protein and soluble sugar

were changed slightly with stratification.
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Table 1. Korean name, scientific name, family name and growth habit of weeds tested for

dormancy
Species Scientific name (Family name, Growth habit)
)| Echinochloa crus-galli (Poaceae, annual)
ul2f o] Digitaria sanguinalis (Poaceae, annual)
Sulejo] Eleusine indica (Poaceae, annual)
Tl o] Digitaria violascens (Poaceae, annual)
7ol A& Setaria viridis (Poaceae, annual)
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Setaria glauca

Setaria faber

Panicum bisulcatum
Panicum dichotomiflorum
Agropyron tsukushiense var.transiens
Agropyron ciliare

Eragrostis ferruginea
Ambrosta artemisiifolia
Ambrosia tripida

Stegesbeckia glabrescens
Artemisia princeps var.orientalis
Bidens tripartita

Cyperus iria

Cyperus microtria

Cyperus sanguinolentus
Kyllinga brevifolia var.leiolepis
Capsella bursa-pastoris
Lepidium virginicum
Persicaria hydropiper
Persicaria lapathifolia
Persicaria blume:

Persicaria orientalis
Persicaria thunbergii

Rumex crispus

Persicaria perfoliata
Chenopodium album var. centrovubrum
Chenopodium ficiforium
Amaranthus lividus

Portulaca oleracea

Oenothera odovata

Ludwigia epilobioides
Lespedeza cuneala

Glycine soja

Potentilla kleiniana

Potentilla chinensts

Arenaria serpyllifolia

Stellaria aquatica

Stellaria media

Cerastium holosteoides var.hallaisanense
Ranunculus sceleratus
Commelina communis
Abutilon avicennae

Datura stramonium

Humulus japonicus

Acalypha australis

Oxalis corniculata

Ottelia alismoides

(Poaceae, annual)

(Poaceae, annual)

(Poaceae, annual)

(Poaceae, annual)

(Poaceae, biennial)

(Poaceae, biennial)

(Poaceae, perennial)
(Asteraceae, annual)
(Asteraceae, annual)
(Asteraceae, annual)
(Asteraceae, perennial)
(Asteraceae, annual)
(Cyperaceae, annual)
(Cyperaceae, annual)
(Cyperaceae, annual)
(Cyperaceae, perennial)
(Brassicaceae, winter annual)
(Brassicaceae, winter annual)
(Polygonaceae, annual)
(Polygonaceae, annual)
(Polygonaceae, annual)
(Polygonaceae, annual)
(Polygonaceae, annual)
(Polygonaceae, perennial)
(Polvgonaceae, annual)
(Chenopodiaceae, annual)
(Chenopodiaceae, annual)
(Amaranthaceae, annual)
(Portulacaceae, annual)
(Onagraceae, biennial)
(On.graceae, annual)
(Fabaceae, perennial)
(Fabaceae, perennial)
(Rosaceae, perennial)
(Rosaceae, perennial)
(Caryophyllaceae, winter annual)
(Caryophyllaceae, perennial)
(Caryophyllaceae, winter annual)
(Caryophyllaceae, winter annual)
(Ranunculaceae, winter annual)
(Commelinaceae, annual)
(Malvaceae, annual)
(Solanaceae, annual)
(Cannbunaceae, annual)
(Euphorbinaceae, annual)
(Oxalidaceae, perennial)
(Hydrocharitaceae, annual)




196 @258 A A2 A2E (1993)

—

)
_:E

A REET AR AEEES Wzl 124
1091 7hete] fERcol Wig HEy Wss R
Atk EH(stratification) B = KIRFETE Ko S
FFAIN F HE B & B3 AER 4T %
i A BAst T 159 (o s Aol S
sttt MAGKEEZ Rk 5 938 dolr
7191k A SlellA] e A gl HAKTE W
ASAD FREE FFAU F 289 415 7)(Sac-
han ultresonic Co model SH 2200)0) 4] 20KHz9)
FarE JEEE 300WEA 1A S skl
o fEETS] B IREEME A TERET o) Mol
AEg viEr 7S Hol BERS BEMAES
LI BTA: 37 1= ‘

zZd B RReEe] 25T HES VFEoes 4
ABFATL BEER S 3 [IH) o ste] Aliteta
Reddy*e] Jigkol o8t @3 HEE weighted ge-
rmination percentage(W.G.P.)& 3lo] olafle] (o)
olste] 157 BHFAIZ! & Bt zhzte] st
RN FERERE AT BEE sherste] (RIR
el e a9 Golrgith

W.GP.=— )

(15X N1+ 14X N2 --- 2XN14+ 1 XN15) X 100
15X 50(total number)

1

N : germinated number in Nth day

3. BT R Yol #L

RIRRE T 7} 58] (RBR o] JTE=IHA BiFste
A dojube REHH Y #HEE Aojrr] o
gt 7 ARyl 34 Jehd BRERE Jsta
BER ¥ 24¥ ETE —T0CA SoE&sHAT F
48AITF BQF WS A7 RS SdellM dol A
T2 ol &3tk KERITEE ot WAVYE BT
o] a-amyalse activity2] {32 ®7] 935l 0.1M
acetate buffer(pH 55) 1mlg A¥ ¥k 50mgdl
7FeE % 12000 rpmoll A SECTEEE 3 T A A
0.1mlub BEsRk 0.1lmlS RHEE Y314 1083}
25Tl A7l 3 A7 maltoses FEse] B
FiEHES HFFeH, Lunitye F2F Imgol =

fEsEol] olsle] 189 A% maltosed] Hi(ug) o &
st B3 9] soluble proteing] W3+ a-am-
yalse activity assayZ  3la]  #iligr AN A
BSAZ 302 o] Bradford® ol ol3tel -4
AL, AN pEel &2 Irigoyen® 5o Y2
&3] ARRSEHT AUk 50mgoll 95% ofl¥l a4
Imle %31 g 3 12000 rpmol| A S04 8
AlZl & 4349 01mle whA Anthron A19¥(150mg
anthrone/100ml 72% H,SO,) 3ml& Y3 1087+
# F 625nmolA] O.DL 9137 glucose HE#E iR 3}
Hlaste] fErule] It B SRS EAsiguk
ERAIZ Mok AR ol RS
HAH Al WA= e wolslr) st g
R et AEH fuEe) 7 ERT Az ET
AKE sample buffer(0.0625M Tri-Cl buffer pH 6.8
containing 10% glycerol, 5% 2-mercaptoethanol, 2%
SDS, 0.005% Bromophenol Blue)0.5mlg i+ 50
mgell indte] e AL 10583 89 F Lae-
mmli*e] o) el 10% 4] acrylamide gel&
o] 8% 7145 Bt BT HEEY bk
S el stk

R o EE

1. (kiR EEO| %

fERie] (RIR7I=Z shotof ok §-Eiviele] fdis)
© S2fR9| HEFol ek Rl s postdth
H 2% uiFEe] Wpe] B el B
30°Coll M BRI} BRI E Kol o Hiy
5] 3EFRe vitiEfte] 2 9 oM Helx
AAE 0% & urkd o] 52fF 7hod o Mo
17% 3] flio] A3 BHE 47 edkon, M5
Brel 3t wbahle] Skt o Huksdt dilo)
¥ol 100% 717he: B3FE Jeblol gigoe) #el
wtet et ATh B #F S B SRR
M 9 0, SEAY 28a 19E S AR o
e tFE 10% vl she SRS ekl of
fRiRfEo] B Ao veya, vl Ef 9A &



% vt @S BEM) (KR B AH dpem

&

197

Table 2. Germination percentage and.germination velocity of 52 dominant weed species at 30 C.

Species G.Pp”» W.G.PY Species G.P. W.G.P.
Echinochloa crus-galli 86.7 70.7 Persicaria ovientalis 0.0 0.0
Digitaria sanginalis 13.3 10.1 Persicaria thunbergii 0.0 0.0
Eleusine indica 5.3 48 Rumex crispus 98.7 84.7
Digitaria violascens 0.0 0.0 Persicaria perfoliata 0.0 0.0
Setaria viridis 4.0 33 Chenopodium album 25.3 21.0
Setaria glauca 9.3 53 Chenopodium ficifolium 46.7 38.0
Setaria faberi 0.7 0.3 Amaranthus lividus 86.0 80.0
Panicum bisulcatum 22.7 16.0 Portulaca oleracea 92.7 853
Panicum dichotomiflorum 2.7 0.9 Oenothera odovata 95.3 86.0
Agropyron tsukushiense 80.7 49.7 Luduwigia epilobioides 94.7 81.7
Agropyron ciliave 66.7 347 Lespedeza cuneata 40 34
Eragrostis ferruginea 473 413 Glycine soja 6.7 45
Ambrosia artemisiifolia 400 270 Potentilla kleiniana 64.7 37.7
Ambrosia trifida 0.0 0.0 Potentilla chinensis 83.3 550
Stegesbeckia glabrescens 46.7 349 Arenaria serpyllifolia 427 163
Artemisia princeps 85.3 67.0 Stellaria aquatica 49.3 19.7
Bidens tripartita 0.0 0.0 Stellaria media 100.0 93.0
Cyperus iria 63.3 40.0 Cerastium holosteoides 30.7 15.0
Cyperus microivia 90.7 66.7 Ranunculus scelevatus 8.0 22
Cyperus sanguinolentus 0.7 0.5 Commelina communis 320 17.3
Kyllinga brevifolia 1.3 0.2 Abuttlon avicennae 62.7 59.7
Capsella bursa-pastoris 453 41.0 Datura stramonium 153 6.0
Lepidium virginicum 62.7 51.7 Humulus japonicus 0.7 0.3
Persicaria hydropiper 1.3 0.5 Acalypha australis 12.0 8.0
Persicaria lapahthifolia 0.0 0.0 Oxalis corniculata 96.0 85.0
Persicaria blumei 0.0 0.0 Ottelia alismoides 0.0 0.0

*: germination percentage

Y: weighted germination percentage
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Table 3. Effects of alternating temperature on seed germination of dormant seeds.

Species 25C constant 17¢/7C 25T/15T

G.Pp» W.G.pY G.P. W.G.Pp G.P. W.G.P
Echinochloa crus-galli 82.7 67.7 8.3 19 76.0 46.7
Setaria viridis 3.3 2.1 3.0 0.3 13.0 8.0
Setaria glauca 0.0 0.0 0.0 0.0 2.0 08
Setaria faberi 8.0 4.6 0.0 0.0 0.7 0.3
Digitaria sanginalis 15.3 13.0 0.0 0.0 50 1.8
Eleusine indica 6.7 5.8 1.7 0.8 7.7 5.5
Digitaria violascens 1.3 0.8 0.3 0.1 0.0 0.0
Panicum bisulcatum 39.3 24.3 38.7 10.9 40.3 23.0
Panicum dichotomiflorum 2.0 1.2 0.0 0.0 0.7 0.3
Cyperus tria 37.3 29.0 03 0.0 7.3 3.8
Cyperus sanguinolentus 0.0 0.0 0.0 0.0 0.7 04
Kyllinga brevifolia 0.0 0.0 0.3 0.1 0.3 0.0
Persicaria hydropiper 13 0.8 69.3 30.7 75.3 50.7
Persicaria lapathifolia 0.0 0.0 0.3 0.2 0.0 0.0
Persicaria blumer 0.0 0.0 34.7 9.8 313 19.3
Persicaria orientalis 0.0 0.0 21.7 84 20.7 13.3
Persicaria perfoliata 0.0 0.0 0.0 0.0 0.0 0.0
Persicaria thunbergii 0.0 0.0 1.0 0.1 0.0 0.0
Ambrosia artemisiifolia 30.7 20.3 1.0 05 26.0 9.8
Ambrosia trifida 2.7 0.9 0.0 0.0 2.7 02
Ottelia alismoides 0.7 0.6 0.0 0.0 0.7 0.2

“, germination percentage

¥: weighted germination percentage
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Table 4. Effects of stratification on dormant weed species under alternating temperature(25/15C).

Control® 1 week 2 weeks 3 weeks 4 weeks
Species

GP” WGPY GP. WGP. GP. WGP. GP. WGP. GP. WGP
Echinochloa crus-gaili 827 677 173 77 247 119 830 717 953 78.0
Setaria viridis 3.3 21 347 210 413 303 533 320 553 200
Setaria glauca 0.0 0.0 0.0 0.0 0.0 0.0 6.7 40 1.3 04
Setaria faberi 8.0 4.6 0.0 0.0 1.3 08 240 169 180 6.9
Digitaria sanginalis 153 130 33 0.9 193 59 247 78 333 7.9
Eleustne indica 6.7 5.8 1.3 0.7 4.0 2.0 0.7 0.2 0.7 0.2
Digitaria violascens 1.3 0.8 0.0 0.0 0.0 0.0 0.0 0.0 2.7 1.0
Panicum bisulcatum 393 243 207 140 273 177 780 540 793 31.0
Panicum dichotomiflorum 2.0 1.2 0.7 0.0 2.0 1.0 500 293 833 30.7
Cyperus iria 373 290 1.3 0.9 53 36 300 177 193 5.8
Cyperus sanguinolentus 0.0 00 180 93 560 290 613 317 593 19.9
Kyllinga brevifolia 0.0 0.0 4.0 14 5.3 20 453 154 213 4.1
Persicaria hydropiper 1.3 08 827 630 760 61.7 953 667 973 41.0
Persicaria lapathifolia 0.0 00 207 105 433 237 687 443 647 270
Persicaria blumei 0.0 00 473 317 393 287 633 370 707 26.7
Persicaria orientalis 0.0 00 507 267 680 473 693 413 713 25.3
Persicaria perfoliata 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.1
Persicaria thunbergii 0.0 00 207 133 500 233 0.0 0.0 0.7 02
Ambrosia trifida 2.7 0.9 1.3 0.2 4.0 0.6 0.0 00 167 24
Ambrosia artemisiifolia 307 203 567 207 733 287 847 433 880 29.7
Ottelia alismoides 0.7 0.6 0.0 0.0 2.7 21 0.0 0.0 0.0 0.0

% germination percent :

*: constant temperature at 25T, not stratified

weighted germination percent
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Table 6. Effects of physical treatments, sonification, freezing/thawing and high temperature pretreat-
ment on germination percentage(G.P.) and germination velocity(W.G.P.) of dormant seeds

at 25T.
Control Sonification Freezing High temp.
for 1 hour thawing pretreatment
Species

GP?» W.GPY GP. WGP GP. WGP GP. WGP
Echinochloa crus-galli 827 67.7 92.0 79.0 62.0 56.7 83.3 63.7
Setaria viridis 33 2.1 27 2.0 10.7 6.5 127 7.2
Setaria glauca 8.0 4.6 2.0 09 0.0 0.0 24.0 12.2
Setaria faberi 0.0 0.0 1.3 0.7 0.0 0.0 20 1.0
Digitaria sanguinalis 15.3 13.0 40.7 36.6 0.7 0.5 14.0 10.9
Eleusine indica 6.7 5.8 25.3 219 0.7 0.5 0.0 0.0
Digitaria violascenes 13 0.8 0.7 04 4.0 11 13 0.6
Panicum bisulcatum 39.3 243 30.7 212 20.0 89 68.7 28.0
Panicum dichotomiflorum 2.0 12 2.0 16 0.0 0.0 0.0 0.0
Cyperus iria 373 29.0 280 20.0 66.7 56.7 16.0 17.7
Cyperus sanguinolentus 0.0 0.0 40.0 31.7 78.7 42.8 4.0 03
Kyllinga brevifolia 0.0 0.0 0.7 0.2 0.7 04 0.0 0.0
Persicaria hydropiper 13 08 2.7 2.1 4.0 15 0.0 0.0
Persicaria lapathifolia 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Persicaria blumei 0.0 0.0 0.0 0.0 0.0 0.0 20 11
persicaria orientalis 0.0 0.0 1.3 0.7 0.0 0.0 0.0 0.0
Persicaria thunbergii 0.0 0.0 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 0.0 0.0
Ambrosia trifida 2.7 0.9 0.0 0.0 0.0 0.0 20 1.6
Ambrosia artemisiifolia 30.7 20.3 493 343 453 33.0 46.0 24.7
Ranunculus sceleratus 9.3 4.1 60.7 214 16.0 54 38.7 14.2
Humulus japonicus 0.7 04 13 0.7 0.7 0.3 33 16
Acalypha australis 20 14 7.3 58 0.0 0.0 11.3 81
Commelina communis 26.0 14.0 13.3 89 10.7 6.4 20.7 85

*; germination percentage at 25C.

Y: weighted germination percentage
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Table 7. Effects of sulfuric acid pretreatments and mechnical scarification on the germination of
Polygonaceae seeds.

Sulfuric acid treatment
Control(25C)  30min,25C 15min,25C  30min,17/7C  Scarification

Species
GP? WGPY GP. WGP. GP. WGP. GP. WGP. GP. WGP

Persicaria hydropiper 1.3 0.8 213 7.4 0.7 0.1 82.0 410 80.0 732
Persicaria lapathifolia 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 627 49.3
Persicaria blumei 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 353 20.5
Persicaria orvientalis 0.0 0.0 2.0 0.6 0.0 00 207 57 527 50.4
Persicaria perfoliata 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 167 7.2
Persicaria thunbergii 0.0 0.0 7.3 43 0.0 0.0 8.0 2.3 0.0 0.0
“; germination percentage ¥: weighted germination percentage
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Table 8. Changes of a-amylase activities of dormant seeds stratified for several weeks at 2 days
after imbibition.

ug maltose/mg seed/min

Species Control 1 week 2 weeks 3 weeks 4 weeks
Echinochloa crus-galli 0.32 1.59 2.85 249 4.65
Setaria viridis 0.39 348 3.95 1.04 4.05
Setaria glauca 0.20 3.67 531 157 4.79
Setaria faberi 0.66 1.16 0.83 0.67 132
Digitaria sanguinalis 1.18 0.69 0.96 5.48 6.55
Eleusine indica 0.22 0.32 037 0.29 1.26
Digitaria violascenes 042 2.03 149 0.93 149
Panicum bisulcatum 334 347 6.01 548 6.55
Panicum dichotomiflorum 0.15 0.59 1.13 0.39 0.21
Cyperus irig 1.07 0.28 0.51 0.14 0.62
Cyperus sanguinolentus 0.40 0.06 0.63 0.28 1.18
Persicaria hydropiper 0.14 044 0.45 1.55 0.19
Persicaria lapathiofolia 0.53 0.56 0.93 2.52 0.32
Persicaria blumei 0.03 2.29 0.55 0.84 2.88
persicaria orvientalis 0.01 0.06 0.53 047 2.71
Persicaria thunbergii 1.89 041 0.40 0.35 1.05
Persicaria perfoliata 1.25 0.80 0.63 0.22 2.20
Ranunculus sceleratus 0.16 0.03 0.54 0.44 041
Commelina communis 113 0.33 244 0.88 0.71
Ambrosia artemisiifolia 0.11 0.11 0.03 0.04 0.36
Ambrosia trifida 0.93 0.06 0.17 0.06 0.27
Humulus japonicus 2.73 3.69 3.89 3.65 3.76

Acalypha australis 0.64 0.12 0.57 0.52 0.39




204 g wsral A A2 A2E (1993)

Kd SR Kd AR L

Figure 1. Changes of protein profiles of seeds stratified or buried to break the dormancy.
(A) Echinochloa crus-galli (1:control, 2:stratified for 2 weeks, 3:4 weeks, 4:buried
for 11 weeks) Panicum bisulcatum (S:control, 6:stratified for 2weeks, 7:4 weeks,
8: buried for 11 weeks) Persicaria orientalis (9:control, 10:stratified for 2 weeks,
11:4 weeks, 12:buried for 11 weeks). (B) Seraria faberri (1:control, 2:stratified
for 2 weeks, 3:4 weeks, 4:buried for 11 weeks) Persicaria blumei (5:control, 6:
stratified for 2 weeks, 7:4 weeks, 8:buried for 11 weeks) Ambrosia artemisiifolia
(9:control, 10:stratified for 2 weeks, 11:4 weeks, 12:buried for 11 weeks)

Table 9. Changes of soluble protein contents of dormant seeds stratified for several weeks at 2 days
after imbibition.

mg/g(dry weight)

Species

Control 1 week 2 weeks 3 weeks 4 weeks
Echinochloa crus-galli 175 140 2.83 1.55 2.75
Setaria viridis 1.87 2.67 2.07 2.99 347
Setaria glauca 331 2.75 211 3.23 347
Setaria faber: 4.46 191 2.55 2.55 251
Digitaria sanguinalis 2.19 1.75 2.07 1.75 1.67
Eleusine indica 1.28 1.32 1.99 1.08 1.87
Digitaria violascenes 27 191 144 151 171
Panicum bisulcatum 2.39 271 315 3.35 442
Panicum dichotomiflorum 2.99 2.03 243 2.07 271
Cyperus iria 1.36 1.08 1.12 1.12 1.95
Cyperus sanguinolentus 2.27 0.12 0.92 0.56 1.16
Persicaria hydropiper 0.12 0.24 0.32 0.28 0.16
Persicaria lapathiofolia 227 048 0.84 3.23 159
Persicaria blumei 1.44 0.68 0.72 0.64 1.08
persicaria orientalis 2.79 0.84 1.04 1.24 144
Persicaria thunbergii 5.18 2.23 347 2.07 2.55
Persicaria perfoliata 4.90 3.87 2.03 3.39 3.83
Ranunculus sceleratus 598 10.36 7.77 8.66 5.74
Commelina communis 124 0.84 0.92 0.90 0.88
Ambrosia artemisitfolia 9.17 4.78 6.38 7.61 9.53
Ambrosia trifida 10.21 5.54 7.06 4.78 4.78
Humulus japonicus 7.26 14.07 15.19 16.66 17.42

Acalypha australis 514 407 518 5.16 514
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Table 10. Changes of soluble sugar contents of dormant seeds stratified for several weeks at 2 day

after imbibition.

mg/g(dry weight)

Species Control 1 week 2 weeks 3 weeks 4 weeks
Echinochloa crus-galli 1.78 16.65 38.13 17.13 36.89
Setaria viridis 040 8.86 11.74 9.31 9.94
Setaria glauca 1.67 10.08 833 10.50 991
Setaria faberi 0.73 7.85 9.06 7.73 8.72
Digitaria sanguinalis 175 9.03 522 4.04 5.79
Eleusine indica 2.60 4.88 5.62 8.55 522
Digitaria violascenes 2.85 7.08 6.97 8.30 742
Panicum bisulcatum 7.73 27.72 41.75 28.73 4883
Panicum dichotomiflorum 0.88 8.04 6.10 6.41 742
Cyperus tria 5.65 13.52 12.02 14.11 15.27
Cyperus sanguinolentus 1.21 8.33 10.08 10.05 9.77
Persicaria hydropiper 34 7.17 7.90 7.79 9.23
Persicaria lapathiofolia 3.30 5.70 10.25 9.23 8.24
Persicaria blumer 1.64 9.96 12.84 5.84 7.88
persicaria orientalis 3.08 7.11 17.50 8.81 14.51
Persicaria thunbergii 3.73 9.77 2.82 3.64 7.00
Persicaria perfoliata 7.31 1047 844 10.67 16.65
Ranunculus sceleratus 6.21 26.62 21.90 31.78 23.74
Commelina communis 1.30 246 5.90 2.7 2.96
Ambrosia artemisiifolia 4.71 10.64 19.50 15.04 12.02
Ambrosia trifida 3.39 9.26 10.24 12.22 10.02
Humulus japenicus 1.52 10.81 8.78 14.20 8.98
Acalypha australis 0.62 10.05 10.70 8.92 12.36
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