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The Effect of Pyroligneous Acid on Leaf Tissue and Root Growth of
Ginseng(Panax Ginseng C. A. Meyer)
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ABSTRACT To explore the possibility of using pyro-
ligneous acid for environmentally friendly ginseng farming,
this study observed samples of ginseng whose shoots were
treated with pyroligneous acid sprays beginning in mid
June, which is after foliation stage. The spongy tissue
structure got thickened from triple layers to quadruple
layers with the pyroligneous acid regardless of the
concentration. The upper and lower epidermis cell of the
leaves as well as the leaf mesopyll cells also became
thicker. Compared to the no-treatment group, the overall
growth and development of ginseng roots treated with
pyroligneous acid were excellent. Accordingly, it is believed
that pyroligneous acid can be an environmentally friendly
alternative to conventional agro-chemicals applied to ginseng
that can be used to facilitate the growth and development
of ginseng.
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Fig. 1. Leaf vein change of 3-year-old ginseng by different dilution of pyroligneous acid. A; control, B; 500x , C; 800x and

D; 1000x dilution.
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Table 1. The effect of the different dilution of pyroligneous acid (PA) on the leaf of 3-year-old ginseng.

Thickness (um)

Spongy mesopyll

Dilution of PA Epidermis
- - - - Mesopyll cell Spongy mesopyll arrangement
Upper epidermis  Lower epidermis
Control 34.94 30.57 157.50 31.45 Triple layers
500x 38.46 30.96 174.60 42.62 Quadruple layers
800x 36.29 33.00 189.10 35.09 Quadruple layers
1000x 31.79 33.51 175.38 35.70 Quadruple layers

Fig. 2. Cross-section of Leaf in 3-year-old ginseng by 400-power SEM with different dilution of pyroligneous acid. A; control,

B; 500x, C; 800x and D; 1000x dilution.
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Table 2. Effect of the different dilution of pyroligneous acid(PA) on the growth of 3-year-old ginseng roots.

Dilution of PA Root length (cm)

Root diameter (mm) Root weight (g)

Control 23.3ab’
500x 24.5ab
800x 24.3ab

1,000x 26.7a

13.0b 11.4b
15.7a 15.2a
15.2a 14.6a
14.4a 14.8a

‘means followed by different letters within the same column are significantly (p<0.05) different according to DMRT.
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