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Effect of Storage Conditions on the Dormancy Release and
the Induction of Secondary Dormancy in Weed Seeds
Kim, J.S., LT. Hwang, K.Y. Cho*

ABSTRACT

It is assumed to be an efficient method for keeping a germinability of weed seeds as long as
possible, if a secondary dormancy is not induced by transferring the seeds of which dormancy
was broken in wetting condition into drying condition. To investigate its validity, two experiments
were carried out on seeds of 9 weed species ; to find out the most effective storage condition in
breaking the dormancy of each weed species and to know whether there is a decrease in the
germinability by transferring into drying storage condition.

The dormancy of Chenopodium album and Stellaria aquatica was released well under the drying
condition, but that of Echinochloa crus-galli var. oryzicola by soaking in water. Other weed spe-
cies were released from dormancy by storage in wetting condition.

When the seeds stored in the wetting or soaking condition, are air-dried and then restored at
room or low temperature, a decreasing tendency of germinability which might cause a trouble in
using them practically, was not observed except on the seeds of Persicaria vulgaris. In the case
of Persicaria vulgaris, the low germination since 3 month-storage seemed not to be caused by dry-
ing, because a decrease of its germinability was observed with increasing storage period in all of
the storage conditions. In contrast, high germination was induced as the seeds of Echinochloa crus-
galli var. oryzicola, which were not germinated during the storage in low temperature and wetting
condition, were transferred into the room temperature and drying condition.

These results suggest that this approach can be one of the efficient methods for keeping a good

germinability as long as possible in most weed seeds.

Key words : weed germination, storage condition, dormancy, Alopecurus aequalis var. amuriensis,
Chenopodium album, Cyperus difformis, Eragrostis ferruginea, Pennisetum alopecyroi-
des, Persicaria vulgaris, Stellaria alsine var. undulata, Stellaria aquatica, Echinochloa

crus-galli var. oryzicola
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Table 1. Weed seeds used for this experiment.
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Scientific name English name Korean Collection Beginning
name of storage
Alopecurus aequalis var. Waterfoxtail S E 26, May 9, Jun
amuriensis
Chenopodium album Common lambsquarters Fvdo}la 27, Jun 18, Jul
Cyperus difformis Samllflower umbrellaplant e} EAR 15, Aug 8, Oct
Echinochloa crus-galli var. Barnyardgrass A 22, Sep 22, Oct
oryzicola
Eragrostis ferruginea - 1 6, Sep 12, Nov
Persicaria vulgaris Ladysthumb Hood g 1, Jul 23, Jul
Pennisetum alopecuroides Chinese pennisetum A 6, Sep 12, Nov
Stellaria alsine var. undulata Bog stitchwort B 21} & 26, May 9, Jun
Stellaria aquatica Giant chickweed ) 21, Jun 23, Jul
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Table 2. Effect of various storage conditions on the dormancy release of several winter annual weed seeds.

Weed species Germination ~ Storage period Storage conditions
pe temperature (Mon.) LD. RD. LW. RW.
1 40t12 0 27+13 0
CT 2 33%1.3 0.7£0.7 27118 0
3 126+1.7 0 6.0+3.1 0.7+0.7
album 1 713124 0 56.7+2.8 0
AT 2 54.0+2.3 0 38.0%8.7 0
3 54.7+2.4 0 60.7+5.5 0
4 87.3+0.7 0 61.3%55 0
1 0 0 33+18 0
2 0 0 453+7.1 0
cT 3 0 0 50.0+3.1 0
Persicaria 4 0.7 + 07 0 33 + 07 1.3 t 1.3
vulgaris 1 20%12 1.3+1.3 227127 100+3.5
AT 2 0 3+29 66.7+4.8 133+1.8
3 20+1.2 53+33 70.7+4.7 267113
4 20+12 67118 35.3+3.7 287+ 1.8
1 0 0 0 0
2 0 0 0 0
cT 3 0 0 27418 0
aquatica 1 8.0+3.1 72.7+53 0.7+0.7 0
AT 2 10.0+3.1 66.7+3.5 20+1.2 0
3 12.0+3.1 44.7+5.7 3.3+0.7 0
4 173147 56.0+05 07107 0

- 202-



Table 2. Continued

. Germination  Storage period Storage conditions
Weed species
temperature {(Mon,) L.D. RD. LW. RW.
1 0 0 11.0£7.0 0
2 0 1.3+1.3 36.0%3.1 0
CT 3 0 20%+1.2 29.3+7.0 0
4 0 47124 133113 16.013.1
Alopeculus 5 0 87118 ND 853144
aequalis var.
L 1 0 0 3.0+27 1.0 1.0
amuriensis
2 4.7+0.7 56.71+4.4 46.0+4.8 967124
AT 3 3.3+07 70.7+4.8 28.0t4.7 98.7+0.7
4 33107 580145 29.3+37 98.0%0.2
5 60123 66.75.2 ND 100
1 0 0 20x0.2 0
2 0 0 39.3+35 0.6*0.6
CT 3 0 0 48.0x8.1 40*20
) 4 0 0 32.0%£20 ND
Stellaria 5 0 0 373444 ND
alsine var.
1 0 19.0+7.0 13.0£3.0 51.0=05
undulata
2 03%0.3 10.7£0.7 64.714.4 90.7%2.9
AT 3 1.3£0.7 0 78.0t1.2 92729
4 0 0 52.0+2.0 ND
5 0 0 56.7+7.5 ND

Germination rate(%) was determined after incubation for 10 days. Data represent the means of 3 replicates
4 SE.

CT, constant temperature (25°) ; AT, alternate temperature (25, 14h/15°C, 10h) ; L, low temperature (4
#17) ; R, room temperature (25£1°C) ; D, drying condition ; W, wetting condition ; ND, not determined
due to the decay of seed during storage.
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Table 3. Effect of various storage conditions on the dormancy release of several summer annual weed sceds.

W . Germination ~ Storage period Storage conditions
eed species
temperature (Mon.) L.D. R.D. LW. R.W.
1 0 9.3+52 97.31£0.7 0
Eragrostis 2 1.3=1.3 180x1.2 100 ND
. CT 3 20*12 46,7 1.8 100 ND
ferruginea 4 0 48.0£20 100 ND
5 0 453%0.7 100 ND
1 87t13 26.7t4.8 64.0t23 80+1.2
Pennisetum 2 35.3£0.7 72.7£6.4 60.7t4.8 21.3£29
alopecuroides CT 3 246129 82.0+23 927118 ND
4 40.0£2.3 100 88.714.7 ND
5 48.7£0.7 100 100 ND
1 53+t25 35316.0 67.01£4.9 79.5+£7.1
Cyperus 2 43%0.7 727164 60.71t4.8 67.01t29
difformis CT 3 56.0%5.3 72713 927£1.8 633164
4 67717 847129 88.71t4.7 37375
5 66.0£2.0 98.710.7 100 ND
L.D. H.D. LW. LS.
1 0 07+0.7 27118 0.7£0.7
2 0 0 0 333+1.38
Echinochloa 3 0 0 4020 86.01+2.0
crus-galli var. CT 4 0 0 9.3+1.3 78.7+ 1.8
oryzicola 5 0 0 87+1.3 90.7+£3.7
6 0 0 73%18 94.7+0.7
7 0 0 113118 97.3+0.7

Germination rate(%) was determined after incubation for 10 days. Data represent the means of 3 replicates

+SE.

CT, constant temperature (30£17C) ; L, low temperature (4+17C) ; R, room temperature (25+£17T) ; H, high
temperature (40X 1°7C) ; D, drying condition ; W, wetting condition ; S, soaking condition ; ND, not deter-

mined due to the decay of seed during storage.
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Table 4. Effect of change of storage condition on the germinability of several winter annual weed seeds.

Change of storage condition

At Storage
Germination
Species ) ermin ur period L W R. W. )
emperalure  (Mon.) L. w. L. D. R. D. R W. L. D. R. D.
o1 1 47424 147+35 100%3.1 0 08207 20+00
Chenopodium 2 27407 100+3.1  60+00 0 0.7+0.7 0
album AT 1 61.3+55 893118 947107 0 13107 40+1.2
2 - 86.7+1.8 80.0+23 0 07207 27+13
o1 1 33407 20+12 33+18
Persicaria 2 0 10020 20*1.2
vulgaris AT 1 35,7437 300+20 487+27
2 0 167407 34.0+23
- 1 133413 60423 1.3+07 160%3.1 100+12 547448
Alopeculus 2 ND 40+07 20+12 853+44 287+18 860+20
aequalis var. N " . . N
amuriensis AT 1 203+40 73+24 0707 98.0%12 993+07 98.7:+0.7
2 ND 67+24 13107 100.0 100.0 100.0
1 320420 47+24 60100 ND 27+1.8 493+29
Stellaria CcT
2 37.3+44 33+18 67+13 ND 20512 553424
alsine var. + . . N ‘
undulata AT 1 520+20 53+35 17.3+52 ND 953+0.7 96.7+0.7
2 567+75 87433 453482 ND 953407 96.7+3.3

Weed seeds, which had stored in wetting condition for 3 months, were air-dried and then restored at room

temp(257C) or low temp{4C).

Germination rate(%) was determined after incubation for 10 days. Data represent the means of 3 replicates

*SE.

CT, constant temp. (257) ; AT, alternate temp. (25T,

14 hr/15C, 10 hr); L, low temp. 4%£17C); R,

room temp. (251£17) ; D, drying condition ; W, wetting condition ; ND, not determined due to germination

during storage.
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Table 5. Effect of change of storage condition on the germinability of several summer annual weed seeds.

.. Storage Change of storage condition
Species Germination eriod LW R W
pecies temperature P A A
(Mon) ~ 1 “w, L. D. R. D. L S L. D R. D.
) 0.5 100.0 100.0 100.0
Eragrostis
. CT 1.5 100.0 100.0 100.0
Sferruginea
25 100.0 100.0 97.3+0.7
. 05 647229 453127 440140
Pennisetum
. CT 1.5 620*£12 547%18 540%23
alopecuroides
25 613%13 627%13 613%13
Echinochloa 1.0 8713 33%24 780+84 947407 700+12 973+0.7
crus-galli var. CT 2.0 73%1.8 100£00 987£07 97.3%x07 700%35 973103
oryzicola 3.0 113£1.8 87*18 97.3%13

Weed seeds, which had been stored in wetting or soaking condition for the period indicated in Materials and
Methods, were air-dried and then restored at room temp (25T) or low temp (4C). Germination rate (%)

was determined after incubation for 10 days. Data represent the means of 3 replicates* SE.
CT, constant temp. (30T 17T); L, low temp. (4+17C); R, room temp. (25+17T) ; D, drying condition ; W,

wetting condition ; S, soaking condition
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