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Effect of Priming, Temperature and Light Quality on
Germination of Pokeweed(Phytolacca americana) Seed

Jin Ho Kang*, Yeong Seop Ryu*, Dong Il Kim*,
Oe Suk Lee* and Sung Hee Kim**

ABSTRACT : Pokeweed, a polycarpic plant, has been used as herbage medicine, vegetable or
dye. It, however, is known as an aggressive plant in the vicinity of the industrial area evolving
air pollutants. The experiment was done to determine the effect of priming using nitrates, ger-
mination temperature and light quality on germination of its seed to get information on the opti-
mum germination process as well as its establishment. The daily percent germination was
measured to 12 days after sowing since its seeds were treated by two different nitrates [KNOa,
Ca(NOs),J, their different concentrations (0, 50, 150, 300mM), then treatment duration (1, 3, 6
days), different germination temperature(day /night; 30 /30, 30 /20, 20/30, 20 /20°C) and light
quality (red, white, dark) before or during germination, The percent germination was greater in
the KNO; treatment than in the Ca(NQ;), but in the priming treatment with KNQ; in comparison
with no-priming. In the priming treatment with KNOs, the percent germination was increased
with its increased concentration to 150mM although decreased with delayed duration to 6 days.
Regardless of light quality, the greater percent germination was shown in the order of 20°C con-
stant and 20 /30C alternative, 30°C constant, 30 /20°C alternative temperature, The germination
was less in the dark during germination than in the illumination in which the red light had
greater percent germination compared to white light. The seeds primed with KNQO; were
germinated under the alternative temperature even in the dark condition.
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Fig. 1. Germinative response of pokeweed

seed to priming with KNO; or Ca
(NOs),. Vertical bars represent values
of LSD .05 for the same day after
SowWing.
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Table 1. Daily percent germination of pokeweed seed as affected by daylength or its concen-
tration and period when priming with KNQOs*

Days after sowing

Parameters’

8 9 10 11 12

A germimtion L

Priming concentration (C; mM)

0 0.0 1.3 3.6 5.6 7.1 8.4 9.0 9.3 9.9
50 0.5 7.4 15.4 22.1 26.7 30.5 34.0 36.4 38.5
150 1.8 16.4 26.8 34.0 39.5 43.0 45,7 48.1 50.1
300 0.7 14.6 26.0 34.5 39.8 43.7 46.3 47.9 495
LSD s 0.4 1.6 1.9 2.2 2.5 2.6 2.5 2.7 2.7
Priming period (P days)
1 0.8 13.3 23.4 30.6 35.8 39.0 41.5 43.4 45.1
3 1.3 12.5 22.5 23.0 35.0 38.3 40.8 42.6 43.8
6 0.3 4.0 8.0 11.6 14.1 16.9 19.0 20.3 21.9
LSDs 0.4 1.4 1.6 1.9 2.2 2.2 2.2 2.3 2.3
Light duration (L; hrs, light /dark)
8/16 0.8 8.8 17.2 22.5 26.0 28.7 311 32.9 34.7
12/12 0.3 6.8 13.6 20.3 24.1 26.4 28.3 29.8 31.1
16/8 1.3 14.2 23.1 29.4 34.8 39.1 41.8 43.6 45.0
LSDgs 0.4 1.4 1.6 1.9 2.2 2.3 2.2 2.4 2.3
CxP * . . - - . - . -
CxL . . . - - . -~ . -
PxL - - - - - - - - -
CxPxL * - - . - - . - -

T Done under 30°C constant temperature,

* = Significant at 0.05 or 0.01 probability, respectively.
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Table 2. Daily percent germination of pokeweed seed as affected by priming, alternative tem-

perature and light quality

Days after sowing

Parameters
4 5 6 7 8 9 10 11 12
<205 GEIMIINALION ++ rvrrssrrreseereninresitiin ittt enes
Priming (P; mM KNOs)
0 0.6 2.1 3.6 5.3 6.0 6.8 7.6 8.0 8.4 8.6
150 1.6 5.2 9.7 14.0 18.5 22.2 25.0 27.1 28.7 29.8
LSDs 0.7 1.2 1.9 2.5 2.6 1.6 1.7 1.8 2.2 2.3
Alternate temp, (T; C, day /night)
30/30 2.7 7.0 11.2 14.1 16.9 18.7 19.8 20.9 22.0 23.0
30/20 1.4 7.4 15.3 22.0 26.4 29.9 33.0 35.3 36.9 38.1
20/30 0.1 0.2 0.2 2.3 5.7 9.2 12.2 13.7 14.9 15.4
20/20 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.3 0.3 0.3
LSDs 1.0 1.8 2.7 3.5 3.7 2.3 2.4 2.5 3.1 3.2
Light quality (L)*
Red 2.7 8.4 14.1 19.9 24.5 28.9 32.0 33.9 35.6 36.5
White 0.4 2.0 4.8 6.8 8.7 10.0 11.3 12.5 13.3 14.3
Dark 0.0 0.5 1.1 2.2 3.5 4.5 5.6 6.4 6.7 6.8
LSD g 0.8 1.5 2.3 3.0 3.2 2.0 2.0 2.2 2.7 2.8
PxT ns - * - - - - - - -
P xL s * . - - - - - - -
TxL - - . - . - - - . -
PxTxL ns * . * - - - - - -

* Tlluminated by 16 hours daily.

ns, * ** Nonsignificant or significant at 0.05 or 0.01 probability, respectively
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Fig. 2. Daily percent germination of pokeweed seed as affected by priming, germination tem-
perature and light quality.
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