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Effect of Prechilling, Light Quality and Daily Irradiation Hours
on Seed Germination in Three Campanulan Plants

Jin Ho Kang¥*, Jin Seo Park* and Yeong Seop Ryu™*

ABSTRACT : Campanulaceae having the most growing areas among medicinal crops cultivated in
Korea occasionally failed to establish a reasonable standing in practice. The experiment was carried out to
examine the effect of prechilling (0: 4 : 8 days), light quality (red : white : dark) and daily irradiation
hours (8 : 12 : 16) after sowing on seed germination and radicle elongation of Campanulaceae (Platvcodon
grandiflorum © Codonopsis lanceolata © C. pilosula) to give an information on their earlier standing es-
tablishment.

Mean germination rate of P. grandiflorum was the highest but that of C. pilosula was the lowest re-
gardless of all the treatments. 12 hours irradiation or prechilling increased to 8 days enhanced their earlier
or later germination, respectively. White light increased the rate of P. grandiflorum but alleviated that of
C. lanceolata regardless of the daily irradiation hours. Although prechilling eliminated such effect of white
light, light quality treatment effect on their mean germination rates was influenced by period after sowing,
daily irradiation hours or prechilling. On the 9th day after sowing, C. lanceolata showed the greatest rad-
icle length, and both daily 8 hours irradiation and 8 days prechilling enforced to elongate their radicles,
while P, grandiflorum and C. lanceolata more lengthened their radicles in all prechilling treatments than
in no chilling but C. pilosula showed the similar result only in the 8 days prechilling.

Key words | Campanulaceae, Prechilling, Light quality, Irradiation hours, Germination, Radicle length.
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Table 1. Mean seed germination and radicle length (RL) of Campanulaceae as influenced by light quality

and daily irradiation hours

Dayas after sowing

Parameters

6

% germination

Species () PGT 40 17.4 0 50.3 72,9
CL 1.7 12.7 314 48,5

CP 1.3 6.5 141 287

LSD. 05 0.7 2.3 2.2 2.7

Light 1) Red 1.2 7.4 25,1  48,¢
quality White 1.9 14.9 32,6 44.0
Dark 3.9 14.4 38,1 552

LSD. 05 0.7 2. 2.2 2.7

DIH (D' 8 1.2 82 210 382
12 2.9 14.4  35.4  49.0

15 0.6 10,9  30.2 49.3

1.SD. 05 0.7 2.9 3.0 3.4

SXL * % * % * % * %
LxXD # ok % % ¥ % * %
SXLXD * % * % % % ¥ %

7 8 9 5 7 9
.............................. RL’ cm e
g86.0  90.9  92.7 0.28 1.00 1.47
5.1 62.9 68.4 0.40 120 L%
41,1 50.2 559 0.11  0.79 1.23
1.9 1.9 2.0 0.13 0.11 0.07
847 737 78.8 0.25 0.89 1.56
52.2  58.4 63.1 0.38 0.89 1.33
66.3 7.9 751 0.42 121 1.74
1Y 1.9 2.0 0.13 011 0.07
55.3  €5.5 70.5 0.25 119 179
57.2 641  69.6 0.44 0.82 1.11
62.8 687 72.9 0.26 0.66 1.44
2.1 2.0 2.2 0.19 0.18 0.09
% % ® % * % ns * * %
® * * % ns ns * %
* % % % * % ns * * %
* % ® % * % ns * % * %

oy . .
' PG, Platycodon grandiflorium ;

CL, Codonopsis lanceciata ; CP, C. pilosula.

" HID : daily irradiation hours but treatment means except dark treatment.
ns, *, % % Nonsignificant or significant at 0, 05 or 0. 01 probability, respectively.
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Fig. 1.

Effect of light quality and daily irradiation hours on seed germination (left-sided) and radicle

elongation (right-sided) of Campanulaceae. Letters indicate A, Platycodon grandiflorum: B,
Codonopsis lanceolata and C, C. pilosula. Vertical or no-vertical bars represent LSD. 05 or non-
significance for the same day after sowing, respectively.
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Table 2. Mean seed germination and radicle length (RL) of Campanulaceae as influenced by light quality

and prechilling period

Dayas after sowing

Parameters

6

% germination

Species () PGY 2.5 9.7 30.4 55.8
CL 1.0 6.1 21.7 38.8

CP 0.8 4.7 12.5 24.5

LSD. 05 0.4 1.1 1.8 2.0

Light (L) Red' 1.9 10.3 331 5.2
quality White 1.2 54 15.1 324
Dark 1.2 4,2 14.4 33.7

LSD. 05 0.4 1.1 1.8 2.0

Prechilling  Control 4.0 15,3 37.4  49.7
duration 4 0.4 4.0 14.2 28.5
(P, days) 8 0.8 3.4 18.4 44.8
LSD. 05 0.4 1.1 1.8 2.0

SXL % % * % % % ns
SXP * ® * % * % *
LXP * % * % * % * %
SXLxP * % * % * % ¥

7 8 9 5 7 9
.............................. RL’ cm ettt
78.1 90.3 94.2 0.38 0.48 1.48
51.7 63.6 72.4 0.44 0.4 1.99
36.6 47.7 53.5 0.21 0.48 1.30
2.2 3.3 2.0 0.03 ns 0.08
65.8 75.3 79.3 0.48 0.49 1.88
46.5 59.9 67.8 0.24 0.46 1.38
52.6  65.2 72.4 0.29 0.45 1.47
2.2 3.3 2.0 0.03 ns 0.08
58.1 64.6 69.6 0.48 0.94 1.37
46.6 61.9 68.5 0.26 0.44 1.61
644 76,9 83.6 0.3 0.4 175
2.2 3.3 2.0 0.03 0.15 0.08
ns ns ns * * ns * %
* % * % * % * % ns * %
* % * % * ¥ * % ns * *
* %k * % * % * % * % * %

" PG, Platycodon grandiflorum : CL, Codonopsis lanceolata

* Lighted for 12 hours a day.

CP, C. pilosula.

ns, *, * % Nonsignificant or significant at 0. 05 or 0. 01 probability, respectively.
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Fig. 2.

Effect of light quality and prechilling period on seed germination (left-sided) and radicle elongation
(right-sided) of Campanulaceae. Letters indicate A, Platvcodon grandiflorun :

B, Codonopsis

lanceolata and C, €. pilosula. Vertical or no-vertical bars represent LSD. 05 or non-significance for

the same day after sowing, respectively.
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