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Table 1 Effects of water extracts of the medicinal plants on decomposition rate of P. purdomii litter

R A S AR :

R Tn.gs(ﬁ) T0.50<a)

Medicinal Plants Model of decomposition
WAL T mongolicum R =0.4192¢7 % 4+ 0.5947¢ 702" 0.948 8 9.273 5% 0.654 7%
T C. bungeana R =0.4276e """ 4 0.5493e 5% 0.978 5 1.605 3 0.3617
Mifaf M. haplocalyx R =0.2952¢ " 1 0.7067e 7% 0.9553 4.756 8% 0.622 2%
R H. cordata R =0.4399¢ ™1 0.5613e " 0.977 7 6.156 7% 0.680 3*
03¢ A. sieboldii R =0.1877¢ 774 0.8156e ™1 0.975 8 2.461 3 0.432 6
44RA4E L. japonica R =0.2001e """+ 0.7993& 75 0.8163 3.623 6 0.613 3%
HIIF N. cataria R =0.3104e "%+ 0.7016e %" 0.933 5 3.853 7 0.499 6
LTE G. pentaphyllum R = 0.4026e %+ 0.6066e " 0.952 8 5.155 6* 0.449 3
WAL P ovulgaris R =0.2016e7"%%" 4+ 0.7986e """ 0.806 4 4.297 9% 0.726 3*
CK R =0.1763e"77%+ 0.8237e % 0.930 2 2.846 5 0.507 2

E: CK, 5Z5MHYKEREFE R ZERKLARE,; R, JERBG Toos. WM MREY Tos, &M 22210
w wkWIJOR HOK A L E 2% (p<0.05) o 2 (p<0.01) Note: CK, The treatment with the same amount of distilled

water; R*, Coefficient of determination; T,os5, Turnover period of litter decomposition; T,s5,, Half-life of litter decomposition;

#, #%_ Significant difference at 0.05 level or 0.01 level with CK
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Fig. 1 Effects of water extracts of medicinal plants on nutrient release (resedue ) in P. purdomii litter decomposition
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Fig. 2 Effects of water extracts of the medicinal plants on soil enzyme activities
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Populus Purdomii Litters and Soil Enzyme Activity
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[ Objective] Planting medicinal plants is an effective way to improve economic benefit of
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forest lands. However, it is important to take into account whether leachates from medicinal plants would have
allelopathic effects on decomposition of forests litter and soil, and it is also the key to selection of medicinal
plant species to build a scientific and reasonable compound system of forest-medicinal plants. [ Method ]
In this paper, a Populus purdomii forest typical of the Qinling Mountains and nine species of medicinal
plants ( Taraxacum mongolicum, Corydalis bungeana, Mentha haplocalyx, Houttuynia cordata, Asarum
sieboldii, Lonicera japonica, Nepeta cataria, Gynostemma pentaphyllum and Prunella vulgaris ) common
in the area were cited as objects in the study, a simulation experiment was carried out on litter decomposition
by spraying leachate in water-extraction solution from stems and leaves of the medicinal plants, to study
effects of the leachates on litter decomposition, nutrient release and soil enzyme activity. The sampling area
in this experiment is the Houzhenzi Forest Farm of Zhouzhi County in the Qinling Mountains of Shaanxi. The
decomposing bag method was used in the indoors litter decomposition experiment with constant temperature
and humidity and the experiment lasted for six months. During the experiment, leachate from the litter of
medicinal plants was sprayed once every two weeks, and the decomposing bags were retrieved five times
(in the first, second, third, fifth and sixth month after the start of the decomposition experiment ) ,
soil samples collected three times (in the first, third and sixth month after the start of the decomposition
experiment ) , to determine decomposition rate, nutrient release and soil enzyme activity. At the same time,
GC-MS was used to analyze chemical substances in the medicinal plants leachate. [ Result] Turnover period
and half-life of the decomposition of P. purdomii litter was extended by 230% and 29%, respectively, in the
treatment using 7. mongolicum leachate, by 67% and 23% in the treatment using M. haplocalyx leachate,
and by 120% and 34% in the treatment using H. cordata leachate. And leachate from all these three species of
medicinal plants displayed significant inhibitory effects on nutrient release and soil enzyme activities during
decomposition of P. purdomii litter. In order to facilitate the analysis, the experiment was divided into three
phases; i.e. early (first month ) , middle ( second to third months ) and later ( fourth to sixth months )
phases. The inhibitory effects were significant on the release of nitrogen, copper, zinc and manganese in the
early and late phases in all the three treatments, on the release of potassium in the middle and late phases,
on the release of carbon in the early, middle or late phases, and on the release of phosphorus in the early
or late phases. And the inhibitory effects were also observed on the activities of invertase, dehydrogenase
and protease in the early or middle phase, on the activities of carboxymethylcellulase, polyphenol oxidase
and phosphatase in the middle or late phase, and on the activity of B—glucosidase the early, middle or late
phases. [Conclusion] The allelopathic substances released by the understory medicinal plants through rain or
other ways, may affect decomposition of forest litter, nutrient release, soil enzyme activity, which hinders
the maintenance of soil fertility and material recycling in the ecosystem and affects stability of the ecosystem.
Therefore, it is suggested that T. mongolicum, M. haplocalyx and H. cordata should not be planted as
understory in P. purdomii forests, or interplanting density of these plants should be kept lower to reduce the
allelopathic effects.

Key words Compound forest-medicinal plant system; Litter decomposition; Nutrient release; Soil

enzyme activity; Allelopathy
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