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On Trial Cultivation of Swertia japonica Magino (VIII)

Effect of Temperature on Seed Germination?
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(Received October 20, 1986)

A survey was done on the germination of Swertia japonica. The seeds obtained from a
wild strain were cultivated for four generations by intraspecific crossing, and then only the
large seeds were selected. The seeds were dried, stored at low temperature and sowed every
five days, 16 times froms March 1 to May 21, 1984. The results were as follows;

1) Each germination rate of the seeds sowed in March was about 80%. The optimum
temperature for germination was 13.4+2.2°C.

2) Altering temperature was effective for germination. Higher germination rates were

- obtained with a minimum temperature of 5-10°C and an average temperature of 13°C for
ten days.

" 3) A correlation between germination rates and temperature was observed. The daily
minimum temperature was accumlated for about 18 days after sowing, and high germination
rates were found when the accumlated temperature was over 40°C.

4) The dry seeds treated with low temperature had, even without wet treatment, a
germination of about 80% under natural conditions when sowed at the right time.
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TaBLE I.  Accumulated Temperature from Sowing to Germination (1984)

Minimum temperature (C°)

Date of First Period

sowing germination (days) under 0 0-5 5-10 10-15 15-20 20-25  Total
1 Mar. 1 Apr. 30 60 23- —67.8 20-53.1 15-97.0 2-22.2 104.5
2 6 28 53 18- —49.3 18-45.1 15- 97.0 2-22.2 115.0
3 11 28 48 13- —32.6 20-53.1 13- 92.5 2-22.2 135.8
4 16 27 42 9- —16.8 19-48.5 13- 92.5 1-10.6 134.8
5 21 29 39 5- —11.5 18-45.1 14-100.0 2-22.2 155.8
6 26 30 35 1- — 1.7 17-44.1 15-107.0 2- 22.2 171.6
7 31 May 1 31 1- = 1.7 12-40.6 16-113.5 2-22.2 167.6
8 Apr. 12 13 31 6-24.5 18-136.0 8- 96.0 256.5
9 16 16 30 5-22.3 15-122.3 10-116.7 261.3
10 21 19 28 3-13.6 14-117.1 11-126.8 257.5
11 26 23 27 1- 5.0 11-93.7 15-182.9 281.6
12 May 1 Jun. 4 34 1- 50 8 72.7 17-201.2 8-132.6 411.5
13 6 5 30 5- 46.0 16-189.2 9-148.7 383.9
14 11 12 32 4- 36.5 13-155.1 14-237.0 1-22.5 451.1
15 16 8 23 2-18.5 10-121.1 11-187.0 326. 6
16 21 17 27 8-100.9 17-292.6 2-47.6 441.1

Minimum temperature: * Left number—Accumulated temperature from sowing to germination, ** right number
—total day under individual minimum temperature.
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TaBLE II.  Comparation of the Seed Size and 100 Seeds Weight between Wild and Cultivated Strain

Swertia japonica
S , Size of seed Weight of 100 seeds (mg)
. ample
No- Strain (mgp) L(ao}og)e M%%L)lm S(n%ll Large Medium Small
25 Wwild 1560 14.1 57.4 28.5 7.5 4.5 2.0
3 SJIxG.S+S.J Fs 4530 46. 4 53.0 0.6 7.6 4.0 2.5

* S.J: Swertia japonica, G .S: Gentiana scabra var. buergeri

ML, HONLDY) Y FYOEREZHL b, JlDwy 7 ) oM RAZH (mixed

pollination) L 7.

TaBLE III. The Relation between the Date of Sowing and the Germination Rate on
Swertia japonica (1984)

No Date of sowing First germination Days from sowing Germination rate (%)
1 Mar. 1 Apr. 30 60 92.3
2 6 28 53 72.3
3 11 28 48 99.2
4 16 27 42 9.6
5 21 29 39 95.4
6 26 30 35 84.6
7 31 May 1 31 76.9
8 Apr. 12 13 31 68.5
9 16 16 30 60.5
10 21 19 28 50.3
11 26 23 27 40.0
12 May 1 Jun. 4 34 20.0
13 6 5 30 28.5
14 11 12 32 40. 8
15 16 8 23 25.4
16 21 17 27 10.0

TaBLE V. The Correlation between the Low Temperature and

Germination Rate on Swertia japonica (1984)

Temperature (°C)

Germination rate (r)

under 0
0-5
5-10

10-15

0.258
0.951
0. 586
0. 950

* Significant at 5% level.
** Sjgnificant at 1% level.
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Fig. 1. Seasonal Changes between the Temperature and the Germination
Rate on Swertia japonica (1984)
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Fig. 2. Correlation between the Accumulated Temperature at 0°C to
5°C and the Germination Rate on Swertia japonica (1984)
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