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The Effect of Light on Germination of the Major
Weed Seeds in Upland Fields

Woo, 1.S.,* K. 8. Choi** and J. Y. Pyon**

ABSTRACT

Effects of light on germination of major weeds in upland fields were examined. Most weeds showed light

positive response to germination at above 25°C, but germination percentage was very low at lower temperatures.

Red light promoted germination of Amaranthus lividus, Portulaca oleracea, and A . retroflexus, but far-red light

inhibited germination. Germination resposnse of A, retroflexus, A. lividus, and P, oleracea showed reversible

reaction to red/far-red light, and thus it seemed that phytochrome was involoved in seed germination. Echinochloa

crusgali and Eleusine indica showed higher germination percentage under the conditions of continuous illumination

of red, white, and bule lights, and thus it was estimated that blue light pigment (HIR, high irradiation reaction)

related to long time illumination was involved in germination in addition to phytochrome.
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% RE-2 utal o] (Eleusine indica), 3 o) (Cap-
sella bursa-pastoris), ©v)E (Amaranthus retro-
flexus) . vl & (Amaranthus lividus), 2] v & (Po-
rtulaca oleracea), v o}Z (Chenopodium album),

5] (Echinochloa crus-galli), 7=}5 (Solanum nig-

rum) . 7o} & (Setaria viridis), v}2 o| (Digitaria
sanguinalis) & AL o o] & MT+ 19861 7}
2ol MF LEBAA A st 1AM ER(T)A
2|5 sigls, BEAMS Petri dishol 0.4% Agard
ol AAAS.

Yol FEF Ao wholol vl A& FFE =AY
9l 3ted ¥ - BB Tl A 27k 15, 20, 25, 30, 35
40°C o) il A B 2F 9 kol BFES =
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# Repoll HAL KEL ARt (White fluores-
cent lamp 418, ZF %)% (Aluminium foilz

A4 EETFRC ¥L), HE)(Blue fluorescent
lamp 47§ % Blue plastic filter, Mitshubish Jushi
8¢ : maximum peak at 460nm), FREY;(Red fluo-
rescent lamp : Single emission peak at 660nm),
MRy (4719 infra-red tungsten bulbs 125W,
Toshiba#y : above 700nm) o] o] FiR K-S #-g A
#37] S8l Ze) 15cm AME A A A, 4 BE
yeo) ozl B HolA HF < 3,000 ergem™
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Fig. 1. Red and far-red light treatment.
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Table 1. Germination of weed seeds under continuous light and dark conditions at various temperatures 9 days

after treatment,

Weed species
T(‘Eénf- B o Ar Al Po Cal Ee Sn Sv Ds
D L D L D L D 1L D 1T DL DZLIDTL DL D
(%)
5 0 0 4 0 4 0 3 06 1 0 0 0 0 0 0 0 0 0 0 0
20 0 0 3 o0 23 - 54 - 28 - 9 - 6 - 0 - 7 - 48 -
2% 14 0 1 0 8 31 8 0 8 5 6 0 8 5 0 0 6 4 8 3
% 12 - 1 - 8 - 8 - 8 - 5 - 100 - 0 - 7 - 9 -
% 12 - 1 - 8 - 76 66 - 0 - 5 - 0 - 13 - o -
0 4 - 0 a1 - 1 31 2 - 1 - 17 - 51 -
L light D : Dark

Ei : Eleusine indica

Ar . Amaranthus retroflexus

Po : Portulaca oleracea

Ec : Echinochola crus-galli

Sv : Setaria viridis
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(FR), #&(Blue)5o B EMEHNE 55
of gho}® A7} K20l A et A "Hel g, Ay
£, 4] & BTE Rk osto] BEFIHEES
o} Stupelol ot HE 238 HELE B
Hojgom 53] ulfely FEtelH 232 £
=G, 2y KEge] B e ERERTAA
W) #0451 9ok, Kadman-Zahavi'¥ s € u] 2 o]

!T:
g

Cb : Capsella bursa-pastoris
Al : Amaranthus lividus
Cal : Chenopodium album
Sn : Solanum nigrum

Ds . Digitaria sanguinalis

& B dlv AKfdely At LES)
oi g A s,

ol2i &k B MM ol A2 BFR M-S TR
Phytochromeo] = &kl Z35oiglE HEol
ute} JE P #kAE (Photo equiliblia) o 2igdl] 87
Aol oA & W (Pr/Pfr) ¢ #F Phytochromeo]
£RE 7] ool BFEE Y Il fte) o= A
o] Kol A —EE A= Aoz dHA Qo

o]2] & K < Phytochromes] HIR (High irradi-
ation reaction) [ZHEo]z}aled B fhyol o 3 4G AR
M4t (short time irradiation)el] 2J3 LER(Low
energy reaction) 3= A3 oh-& KMol ek Ao) ¢
Az glep. Y

3 k2o BRc BHER 3Y A HREA &
12] FER ok g ste] 29 ) &2 & v] Eoll 9lo] A

Table 2. Germination of weed seeds under continuous monochromatic light irradiation at 25°C .

Light Weed species
Condition Ei Cb Ar Al Po Cal Ec Sn Sv Ds
(%)
White, 16 0 74 34 67 1 26 0 4 3
Blue 20 0 52 9 64 0 7 0 1 1
Red 11 0 82 37 75 0 17 0 1 0
Far-red 16 0 19 - 0 42 0 3 0 1 0
Dark 0 0 31 0 50 0 5 0 4 3
Ei : Eleusine indica Cb : Capsella bursa-pastoris

Ar
Po
Ec
Sy

. Amaranthus retroflexus
. Portulaca oleracea

. Echinochloa crus-galli
. Setaria viridss

Al : Amaranthus lividus
Ca . Chenopodium album
Sn : Solanum nigrum

. Digitaria sanguinalis
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Table 3. Effect of red/far-red reversible treatment on the germination of weed seeds at 25°C

T Weed species
reatment Ei b Ar Al Po Cal Bc Sn S Ds
(%)

5’R?» 9 0 69 18 68 0 3 0 2 8
5R+15'FR 0 0 54 0 41 0 5 5 1 0
5R+15'FR+5R 0 0 78 19 69 1 6 0 0 1
5R+15FR+5R+15FR 0 0 60 5 15 0 8 0 1 1
Dark (control) 0 0 31 0 50 0 5 0 4 3

D Red/far-red irradiation was given after 2hours dark period which was maintained thereafter.

? Irradiation time : R ; 5 minutes, FR ; 15 minutes
Ei : Eleusine indica
Ar . Amaranthus retroflexus
Po : Portulaca oleracea
Ec : Echinochola crus-galli
Sv . Setaria viridis

+ FRfadkel % BHF{RE 3kl Ao UM
BEs A FED 4+ At Ao Kol o7 BHF
R BRL Wi Fe ot ohjel HFEEd s 2
A RSt glow 53 FEke]l HRHYES &+
Ut

33 o] & ETE T ol Phytochrome system$]
TER#IES] Aol -5 B} AAF dolur] 3

20t o—o Red

Eleusine indica
&2 Far-red

10t

9 Germination
=3

-10¢

30t Echinochloa crus-galli
20¢

10}

9 Germination

-10

A 1 5

24 8 16 32 64

Cb : Capsella bursa-pastoris
Al : Amaranthus lividus
Cal : Chenopodium album
Sn ;. Solanum nigrum

Ds . Digitaria sanguinalis

o] 3 W U]EY KER (Photoreversible reaction)
o A} & 3ol A i ulel Fo] FHA ARAEA
off o] & BEFE M7 ook A& 3 F A

A AulE, 4ulE, Sl Fo EFE Fs
* % AERe FE Foke ERBA TR ¥
L Jehlo] o] & o KUF FEE Phyto-
chrome &% Ro| ol BHIH Hital #sld= &

20f Digitaria sanguinalis
10t
0 -
v10 -
1 ] i 'l i 1
30 Setaria viridis
20 ¢
10
0 L
-10F
L L A L ' A
24 8 16 32 64

Time after imbibition (hr)
Fig. 2. Effect of red or far-red irradiation on germination of grasses
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Fig. 3. Effect of red or far-red irradiation on germination of broadleaf weeds.
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Ax el o8 3-8 3t glovh, k¥
< Bk oF Mol T0% ol e ImKFD
(hydration) 7} #4TH ¥ B SHS 2 Aoz ¢
Bz gleh. wetA BotAl E, wisle| 5o T
o2 fEFol| ¥)dle] F FEAME (Water permeabil-
ity) o] "ol o2 A7t

m =
REWET B ol AE b BEE £H A
3ol shulafol, e, ®wE, AulE, HulE, ot

Z, 7AobE, FelAE, vhol E gk sl HEE B
fratlet.

1. 3o fREM-2 25C LI EolA 3B HBAF
e Hgor g BETAE B5F7HEH)

Adrt. 2oy o, oAl E, wiEolE A H o

2 ggpdso] Wolal whdd, ®WH]E, AHulE, vl

2 5L BEFEL HFSA.

2. AulE, #ulE, HelE2 REATAA BF}
g5 G o SERER AN #EFESL AAF W

3

si (4]

=l et
3. ®Ju) g, AuE, 5L red/far-red Joll o g
THREE Geblde AoR Rol MTHFR

Phytochromeo] #edsli &% & 4 U
¥, shaleleolx K o AENLT FhE ER
HEHTIAME ¢ BH¥E L ¥o Phytochrome
ol9lollx EMIMBH A Bosts FhEL BF
(HIR %) 7} i3t Aoz #E= U

5 A X W

1. Anderson, W P, 1977. Weed science, Principles,
West Publishing Co. pp. 19-20.

2. &R, 1978, KFE/E HEDER R BY. &

5. 23(3) 1 47-54.

3. Bautley, M R. et al. 1985. Effects on phyto-
chrome controlled germination produced by far
-red irradiation of seed before and during rehy-
dration. J. Experimental Botany 36(162) :
149-158.

10.

11.

12.

13.

14.

15.

16.

- 310-

. Canada Agriculture Research Station.

. THE3E - EER. 1978. KTl 14 HEoly

ool A7 BR. Wi 23(3) | 150-153.

1981.
Weed physiology : Seed dormancy in prickly
lettuce.  Regional

Canada : 309-316.

Reprot, Agriculture

. Forsyth, C. and J. Van Staden. 1983. Germina-

tion of Tagefes minuta L. 1. temperture effects
Annals of Botany 52(5) : 659-666.

. Hilton, J.P, and C.]J. Bitterli, 1983. The influ-

ence of light on the germination of Avena fatua
L. (Wild oat) seed and its ecological singnifican-
ce. New Phytologist 95(2) : 325-333.

. Hocombe, S.D. 1961. Simple experiments on the

green house germination of some East Africa
weed species, Solonal Pesticides Res. Unit (Aru-

sha, tanganykia) Misc. Rep. 285 : 8.

. Horowitz, M. and A. Givelberg. 1982. Effect of

high temperatures on germination and dormancy
of Solanum nigrum seeds.
10(4) © 279.

A=A, 1978, HEMpRHS] ETHRE} BL (e

Phytoparasitia

WES) . BHEGRHEE. 17(4)  201-215.
A3 - ZAF, 1987, v E 3 (Amaranthus

sp.) Az AehFat okl F ke Mgy &
Aowla, e Frld R 14(1) ¢ 38-50.
Kadman, J.L. 1982. Some effects of overwinter
burial on Polygonum pensylvanicum L achenes.
Annals of Botany 49(3) : 417-419.

A 1960. Effect of short and

continuous illuminations on the germination of

Kadman-Zahavi,

Amaranthus retroflexus seeds. Israel Res, Counc.
Bull,, D.P, : 1-20.

TSR - FEEYME. 1982, HIMho} Fubol ol A 3
& #E o Aol A3 WEWR. BHEE
2(2) 1 75-113.

Roche, B.F., Jr. and T.J. Muzik. 1964. Ecolog-
ical and physiological study of Echinochloa crus
(L,
biotypes to sodium 2, 2-dichloro-propionate.
Agron. J. 56 : 155-160.

Rogers, B.J. and F. W Streams. 1955. Prelimi-

-galli Beauv. and the response of its

nary studies on the germination of weed seeds.
MCWCC Proc. 12 : 7.



17. Smith, H. 1986. The perception of light quality

18.

in photomorphogenesis in plants. Dordrecht,

Netherlands, Martinus Nijhoff : 187-217.

Toole, E.H, and V_K. Toole, 1940. Germina-

tion of seed of goosegrass, Eleusine indica. J.

Amer. Soc. Agron. 32 :320-321.

- 311-

19.

20.

AR 1977, —FEMPEBEERIWTS
WE. 6 BEIHTORFCRITHROLYE. #
BHF 22 80-82.

REA- BT - HEE- oS58k TE% -8
#1979, MEEFRHN WA B HWR.
M R R



