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Hydrological shifts and nutrient return potential in Robinia pseudoacacia

litters in Pingshuo coal mine wasteland

Wang Dongli"?, Shi Qiangqiang', Zhao Xiaoliang"*, Song Ziling', Chai Shujie’, Li Mingqing’
(1.College of Environmental Science and Engineering , Liaoning Technical University,
Fuxin, Liaoning 123000, China; 2.Collaborative Innovation Center for Prevention and Control of
Major Mining Disasters and Environmental Restoration, Fuxin, Liaoning 123000, China; 3.Ecological
Industry Management Center, China Coal Pingshuo Group Co., Ltd., Shuozhou, Shanxi 036000, China)

Abstract: [ Objective] The hydrological characteristics and nutrient return potential of litter in 20—30-year-old
artificial forests on the Pingshuo open-pit coal mine wasteland, and their response to degradation dynamics were
investigated, in order to provide a scientific basis for the ecological restoration of degraded artificial forests.
[ Methods ] Taking the litterfall of different degraded Robinia pseudoacacia pure forest and R. pseudoacacia-Elmus
pumila mixed forest in Pingshuo mining area as the research object, the stock, water-holding characteristics,

nutrient content and return potential were studied. [ Results] @O The litter accumulation in severely declined mixed
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forests was significantly higher by 49.4% compared to normal forests (p<<0.05). With an increasing degree of
decline, the maximum water-holding capacity of litter generally increased in both forest types. The water
absorption rate showed a rapid decrease in the early stage and a gradual change in the later stage. The maximum
water holding capacity, maximum water holding rate, and water holding rate of litter in R. pseudoacacia-E.
pumila mixed forests were higher than those in R. pseudoacacia forests. The carbon content of litter in R.
pseudoacacia-E. pumila mixed forests was 2.11 times that in R. pseudoacacia forests. In severely degraded R.
pseudoacacia forests, nitrogen and potassium contents significantly increased by 0.9% and 0.13%, respectively,
compared with those in relatively intact forests (p<C0.05). In severely degraded R. pseudoacacia-E. pumila mixed
forests, phosphorus and potassium contents significantly increased by 0.07% and 0.04%, respectively, compared
with relatively intact forests (»p<Z0.05). There were significant differences in the potential return amounts of
carbon, nitrogen, and potassium nutrients among the different forest types and degrees of decline (p<<0.05).
[ Conclusion] The decline in artificial forests in the mining area enhanced the water-holding capacity and nutrient

return potential of the litter, which is beneficial for the improvement of degraded forest lands. R. pseudoacacia-

Elm mixed forests exhibited relative advantages in these respects.

Keywords: coal mine wasteland ; degraded artificial forest; litters; nutrient return quantity; hydrology
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Fig.1 Thickness and coverage of litters in forests with different degree decline
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Table 2 Accumulation and composition structure of litters in different sample plots
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Fig.2 Dynamic changes in water holding capacity of litters in different sample plots
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litters in different sample plots g/g
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Table 4 Nutrient content status of litters in forests

with different degree decline %
Mg AHKSH Ao E W it B

Pex 23.74+1.53" 1.45+0.32° 0.16+0.01" 0.31+0.01"

P, 22.38-£2.35" 1.424+0.21" 0.2240.02" 0.19+0.01"
P, 23.66-£1.37" 2.35£0.52" 0.21£0.04° 0.4440.02°
Mee  28.92-£2.69° 1.51+0.43° 0.17-0.05" 0.22+0.03"
M, 28.46--3.15" 1.42+0.24" 0.21-£0.17" 0.22+0.05"

My 29.41+2.14" 1.59+0.12" 0.24+0.03° 0.18+0.01°
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Table 5 Potential nutrient return of litters in forests

with different degrees of decline kg/hm’
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P 195.65+0.28° 28.92+0.07" 3.5440.02" 6.2540.23°
P, 148.80+2.19° 21.434+0.10° 2.46+0.01" 2.184+0.17°
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