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Influences of artificial disturbing degrees on soil conditions and liquorice roots

system
ZU Yuan’Gang’ ZHAQO Ze-Hai, YANG Feng*]ian CAO Jian-Guo, (Key Laboratory of Forest Plant Ecology, the

Ministry of Education of China, Northeast Forestry University, Harbin 150040,China). Acta Ecologica Sinica.2004.24(4) :724~729.
Abstract: In order to obtain cultivated liquorice which characteristics characters and qualities were more approach to wild
liquorice, the people often choose some traditional distribution regions of wild liquorice for cultivated liquorice. And sometimes
there was a phenomena of mixed growth between wild liquorice and cultivated liquorice. We chose grasslands, protection forest
and farmland in Western Heilongjiang Province of China, as the research sites. Because these sample sites were neighbored to
each other, some environment conditions such as sunlight, precipitation, air temperature etc., were similar to but soil
conditions existed some differences for disturbance degree.

In the relatively consistent environment, the changes of physical aspects of Liquorice soil conditions were attributed to be
the artificial disturbance. Conversely, the changes of soil conditions will affect greatly the morphologic and asexual propagation
of licorice. According to the disturbance degree on licorice, it was classified into the following four types: no disturbed wild
liquorice, slightly disturbed wild liquorice. heavily disturbed wild liquorice and cultivated liquorice. Some important
environment factors such as the ability of the soil water penetration, the ability of soil water retention, the organic matter
content, pH value etc., had been proved to be related closely to different disturbance degree. Our experiments and
observations had showed that the stronger disturbance of soil were followed by the decrease of water content of the surface-

layer soil and the increase of pH value. We found that the disturbance had a little effect on soil characters at the depth of 40 cm
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away from the surface and reduced the thickness of the tight sandy soils what adapted to rhizome growth.

With different soil disturbance, the distribution depth of horizontal rhizomes in no disturbed wild liquorice, slightly
disturbed wild liquorice s heavily disturbed wild liquorice varied obviously. In the heavy-disturbed soil, if the artificial destroy
on horizontal rhizomes of wild liquorice was ignored, the upper limit of distribution depth of horizontal rhizomes of wild
liquorice will reach 20 cm. Based on different disturbance degree, the germination rates of dormant buds for three types of wild
liquorice were low and variable between 10%~ 15%, but that of cultured liquorice was high to 29.78%. Along with the
increase of disturbance grades, the germination rates of wild liquorice were observed to be in the descending trend except the
cultivated type. The survival rates of germination buds of 3 kinds of wild liquorice were quite low, equally less than 7% , and
were ascending trend from no disturbance to heavy disturbance. But the survival rate of germination buds of the cultivated
liquorice was only 2.3%. The horizontal rhizomes of liquorice was the most important organ of asexual propagation, which
was affected mainly by soil environment. The relative stable moisture and high organic matter contents were the important
conditions for keeping capability of the potential reproduction. It was the water and nutrition conditions, not the distribution
depth or pH value in disturbed soil layers, that was related closely to the asexual propagation efficiency of horizontal rhizomes
of liquorice.

Key words : Liquorice roots system; soil condition; artificial disturbance; asexual propagation
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1
Table 1 The general situations of sample area of liquorice
No. of Soil ploughed Disturbi
o ° Classify of liquorice Habitat ot -p oushe Artificial manage 1sturbing
sample area environment degree
001 . .
No disturbed wild type Grassland Nature None None
002 Lo
Light disturbed wild type The side of defend forest At 15 years None Light
003 5 :
Heavy disturbed wild type Farmland At 3 years Dispelling Weed and pest  Heavy
003 (3 ) 3a N
Cultivated type Farmland At 3 years Dispelling Weed and pest  Heavy
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Fig.4 The diagram of liquorice roots system for adaptation response to soil disturbance degrees
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