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Effects of Continuously Cropped Soil Extracts on Cell Viability and Seedling Growth

of Peony(Paeonia lactiflora)
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Agricultural Research & Extension Services, Daegu 702-708, Korea and “School of Division Applied Biosciences,
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This experiment was conducted to investigate the growth inhibition effects caused by continuous crepping
soil in peony(Paeonia lactiflora Pallas). The effect of extracts from continuous cropping soil of peony was
tested with bio-assay method using callus cells induced from peony filament tissues and seedlings derived
from peony zygotic embryos. The cell viability and seedling growth were significantly inhibited by
methanol extract in continuous cropping soil. Methanol extract from continuous cropping soil was
successively fractionated with solvents such as n-hexane, ethyl acetate, n-butanel and water. The seedling
growth was inhibited by ethyl acetate fraction obtained in methanol extract.
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Table 1. Effect of Water and MeOH extracts from soils on the cell viability of Paeonia lactiflora

Cell viability (% of control)

Treatment
Water extract MeOH extract
First cropping 98.1+6.3 95.2+2.1
Continuous cropping 89.0+6.6 76.7£3.1

Viability of control cell was considered as 100%.

Table 2. Effect of each solvent fractions from MeOH extract of continuous cropping soil on the cell viability of Paconia

lactiflora cultured cells

Fraction Cell viability (% of control)
Hexane 86.7+3.9
EtOAc 73.918.1
BuOH 82.8+8.2
Water 92.8+4.7

Soil fractions was treated 200 xg/ml. Viability of control cell was considered as 100%; control, treated with D.W.
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Table 3. Effect of extracts from continuous cropping soil on the growth of seedlings derived from zygotic embryos of
peony seeds

Extract solvent Root length (mm) Root diameter (mm) Fresh weight (g/10 plants)
Water 13.8b° 1.6b 1.2ab
MeOH 8.6c 1.3c 0.7b
Control 16.4a 2.0a 14a

"Means by the same letter within a column are not significantly different at 0.05 probability level according the Duncan's
multiple range test.

Table 4. Effect of fractions from MeOH extract of continuous cropping soil on the growth of seedlings derived from zygotic
embryos of peony seeds

Fraction Root length (mm) Root diameter (mm) Fresh weight (g/10 plant)
Hexane 8.8b 14b 0.5¢
Ethyl acetate 4.6¢ 1.7a 0.3c
Butanol 9.6b 1.8a 0.8b
Water 9.1b 1.9a 0.9b
Control 16.4a 2.0a 1l.4a

§oil fractions was treated 200 pg/ml; control, treated with D.W.
Means by the same letter within a column are not significantly different at 0.05 probability level according the Duncan's
multiple range test.

Table 5. Effect of fractions from ethylacetate fraction on the growth of seedlings derived from zygotic embryos of peony seeds

Fraction Root length (mm) Root diameter (mm) Fresh weight (g/10 plant)
EF-1 12.5b* 1.7a 0.86ab
EF-2 10.0bc 1.6a 0.78b
EF-3 72c 1.5a 0.42c
EF-4 16.4a 1.8a 0.95ab
Control 17.3a 1.9a 1.09a

Soil fractions was treated 200 #g/ml; control, treated with D.W.
"Means by the same letter within a column are not significantly different at 0.05 probability level according the Duncan's
multiple range test.
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Fig. 1. HPLC chromatogram(A) and UV spectrum(B) of EF-3 isolated from continuous cropping soil. HPLC conditions ;
silica(4.6x150 mm, 5 m) column, solvent CH;Cl::MeOH =20:1(v/ v) for 15 min. ; flow rate, 1 ml ; UV detection at 240 nm.
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