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Effects of Temperature, Polyethylene Glycol and Sulfuric
Acid Treatments on Germination of Chinese Milkvetch

Rak Chun Seong*, Keun Yong Park** and Jae Yeung Cho*

ABSTRACT : Germination and seedling growth of chinese milkvetch( Asfragalus sinicus L. Line A) seeds
were measured at four temperatures (15, 25. 30, and 35°C), three polvethylene glycol{PEG) 10, 000(MW)
solutions( 0, 20 and 25 g/100ml H,O), and five sulfuric acid treatments( conc. H,SO,: Seeds/weight
base. 0, 1:1 10min, 1:1 20min_, 1:1.5 10min. and 1:1.5 20min. immersion), Adjustments of PEG
10, 000 solutions were based on water potentials of 0.0, -0.5 and -0.8 MPa at room temperature.
Observations were taken at 7 davs for each treatment combinations,

Germination percent of chinese mikvetch seeds was the highest at 15C and seeding length was the
longest at 25°C. Both germination percent and seedling length were rapidly decreased as PEG
concentration increased from  to 25g/100ml H,O. The highest germination percent was found at PEG 20
and 25 of 15°C among those of four temperatures. Sulfuric acid treatments showed little effect on
germination percent and seedling length compared to untreated control, However, in the case of PEG 0,
greater germination perccent was obtained at the treatment of 1:1.5 for 10 minutes immersion. The
result of this study -indicated that germination of chinese milkvetch seeds was affected mostly by moisture

stress conditions,
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Table 1. Effects of temperature and PEG solution on germination and seedling length of chinese milkvetch

seeds.
Germination (%) Seedling length (mm)
Temperature PEG PEG
0 20 25 mean 0 20 25 mean
15 81.6 55.2 13.3 50.0 8.9 4.1 1.9 5.0
25 81.9 20.4 4.5 35.6 24.0 8.3 3.6 12.0
30 80.6 15.6 4.4 33.5 18.5 7.0 3.6 9.7
35 79.7 16.5 6.1 34.1 8.1 4.7 3.0 5.3
mean 80.9 26.9 7.1 14.9 6. 3.0

LSD,.os . Between temperatures ; 5.2 for germination percent and 0.4 for seedling length.
Between PEG solutions ; 3.2 for germination percent and (.6 for seeding length.
Between PEG solutions within temperature ; 6.5 for germination percent and 1.3 for seedling

length.
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Table 2. Effects of temperature and sulfuric acid on germination and seedling length of chinese milkvetch

seeds.

Sulfuric acid

11 101 1:1.5 1:15

Temperature 0 10 min, 20 min, 10 min, 20 min,
Germination (%)

15 56.0 48.7 41.8 53.8 49.8

25 37.5 33.7 34.7 36.2 36.0

30 34.7 35.3 33.0 32.5 32.2

35 35.8 34.7 30.8 35.0 34.2

mean 41.0 38.1 35.1 39.4 38.1
Seedling length (am)

15 6.0 5.0 3.8 5.5 4.5

25 16.9 12.9 8.4 12.1 9.7

30 9.7 9.5 8.4 10.8 10.1

35 5.5 5.4 4.8 5.8 4.8

mean 9.5 8.2 6.4 8.6 7.3

LSDg,s . Between sulfuric acids ; 3.3 for germination percent and (.8 for seedling length.
Between sulfuric acids within temperature ; 6.6 for germination percent and 1.5 for seedling

length.
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Table 3. Effects of PEG solution and sulfuric acid on germination and seedling length of chinese milkvetch

seeds.
Sulfuric acid
PEG 0 1 Z.l 1 2.1 121:5 121'.5
10 min. 20 min, 10 min. 20 min.
Germination (%)

0 81.5 83.1 76.5 84.6 79.0
20 32.6 24 .4 21.9 27.9 27.9
25 8.9 6.8 6.9 5.6 7.3

Seedling length (mm)

0 17.8 15.5 11.5 15.6 13.9
20 7.8 6.1 4.6 6.7 4.9
25 2.9 3.1 2.9 3.3 3.0

1 LSDy0s - Between sulfuric acids within PEG solution ; 5.7 for germination percent and 1.3

length.
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Table 4. Effects of temperature, PEG solution and sulfuric acid on germination of chinese milkvetch

seeds.
Sulfuric acid

Temperature PEG 0 1 1 101 1:1.5 1:1.5

10min, 20 min, 10 min. 20 min,
- % -

15 0 86.5 81.5 74.5 84.5 81.0
20 61.5 51.0 41.0 66.5 56.0

25 20.0 13.5 10.0 10.5 12.5

25 0 86.0 81.0 78.5 86.0 78.0

20 22.5 16.0 20.0 19.5 24.0

25 4.0 4.0 5.5 3.0 6.0

30 0 76.0 84.5 80.0 84.0 78.5

20 25.0 17.5 13.5 9.0 13.0

25 3.0 4.0 5.5 4.5 5.0

35 0 77.5 85.5 73.0 84.0 78.5

20 21.5 13.0 13.0 16.5 18.5

25 8.5 5.5 6.5 4.5 5.5

LSDyos . Between sulfuric acids within PEG solution at same temperature ; 11.4.
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Table 5. Effects of temperature, PEG solution and sulfuric acid on seedling length of chinese milkvetch

seeds,
Sulfuric acid

Temperature PEG 1 1 11 1:15 1:15

0 10 min, 20 min. 10 min. 20 min.
- mm -

15 0 10.7 8.8 6.2 10.0 8.8

20 5.0 4.5 3.2 4.6 3.2

25 2.2 1.8 1.9 2.0 1.4

25 0 32.4 26.5 17.2 23.6 20.3
20 15.2 9.1 4.0 7.5 5.6

25 3.0 3.0 3.9 5.2 3.1

30 0 19.1 18.1 16.3 19.9 19.1
20 6.6 6.6 5.7 9.0 7.0

25 3.5 3.8 3.3 3.5 4.1

35 0 9.1 8.5 6.3 9.0 7.5

20 4.4 4.0 5.6 5.8 3.8

25 3.0 3.7 2.4 2.5 3.2

LSD o5 . Between sulfuric acids within PEG solution at same temperature ; 2.6
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