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Influence of meso-and micro-fauna composition on soil nutrient dynamics in

reclaimed soil in copper tailings
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Abstract: Influence of meso-fauna and micro-fauna composition on soil nutrient dynamics in reclaimed soil in copper
tailings is studied by pot experiments. The pot experiments in laboratory were constructed consisting of mineral soil and
litter; taken from a reclaimed site with naturally developed vegetation ( Imperata cylindrica (Linn.) Beauv).The litter were
inoculated with four different types of decomposer community; 1. Remove soil fauna( Re), Remove soil fauna+Litter( Re+
Li), 2. Collembola( Co), Collembola+ Litter( Co+Li), 3. Collembola+ Acarina( Co+Ac), Collembola + Acarina + Litter
(Co+Ac+Li) , 4. Mesofauna( Remove soil macrofauna Me) , Mesofauna + Litter( Me+Li). A group of Control Check ( CK)
treatment was set up, which will be completed before cultivation experiment, it will be compared with after-cultivating soil
nutrients. Under the composition of different meso-fauna and micro-fauna and their interaction with litter, their effects on the

soil pH, organic matter, total phosphorus, total nitrogen, available phosphorus and hydrolysable nitrogen were anslyzed.
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Results indicated ; soil pH value will decrease with the increase of meso-fauna and micro-fauna group, the lowest is in Me
treatment and Me +Li treatment, there is no significant impact between them. Nutrient content under CK treatment is
significantly lower than those in other treatments. The highest content of organic matter, available phosphorus and
hydrolysable nitrogen are in Me+Li treatment, and extremely significant difference was appeared between CK treatment and
the other treatments P<0.01. The highest content of total phosphorus is in Re and Me+Li treatment and the lowest is in Co+
Li treatment, and significant difference is appeared between them P<0.05. The highest content of total nitrogen is in Co+Ac
and Me+Li treatment and the lowest is in Co+Ac+Li treatment, also there appear significant difference P<0.05. And
correlation analysis indicates that the correlation between organic matter and available phosphorus is closely positively
correlated (r=0.886) ; total nitrogen and hydrolysable nitrogen (r=0.898) shows significantly positive correlation; organic
matter and total nitrogen and hydrolysable nitrogen show a significantly positive correlation (r=0.735, r=0.780) ; total
nitrogen and available phosphorus (r = 0.782), available phosphorus and hydrolytic nitrogen (r = 0.755) also show
significant positive correlation. Organic matter and pH have a closely negative correlation (r=-0.782), and there was no
correlation between total phosphorus and organic matter, total nitrogen, available phosphorus, and hydrolysable nitrogen.
Through , analysis of the research, it can further reveal that type of composition of meso-fauna and micro-fauna can make the
greatest contribution to the development of soil nutrient. And it can reveal the changes of the largest contribution ability
groups under different nutrient indicators. It can provide evidences for the returning of soil nutrients in reclaimed soil in

copper tailings and the ecological reconstruction.
Key Words; mesofauna; microfauna; soil nutrient; litter; reclaimed copper tailings
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Fig.1 Sampling plots of soil in the copper mine tailing area
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Table 1 Statistical characteristics of soil nutrients after cultivating

Joh ﬁ’ﬂlﬁ X %-?EQ ‘ A 7Kﬁ¥‘fi?§(

Item Organic matter/ Total phosphorus/ Total nitrogen/  Available phosphorus/ Hydrolysable nitrogen
(g/kg) (g/'kg) (g/kg) (mg/kg) /(mg/kg)

fiz/IME Min 20.21 0.30 0.40 3.03 44.47

HRAE Max 32.44 0.52 0.60 6.78 57.60

SEH4{H Mean 25.90 0.40 0.51 5.40 51.25

Fr#fE2% Standard Deviation 4.15 0.08 0.06 1.13 4.66

AR5 KL Coefficient of variation 0.16 0.2 0.12 0.21 0.09
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Fig.3 Soil organic matter content of under different treatment
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Fig.5 Soil total nitrogen content of under different treatment
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Fig.4 Soil total phosphorus content of under different
measures
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Fig.6 Soil available phosphorus content of under different Fig. 7 Soil hydrolysable nitrogen content of under different
treatment measures treatment measures
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Table 2 Correlation among different indicators r
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wH 1L 2% 24 it I
pH . . Available Hydrolysable

Ttem Organic matters  Total phosphorus Total nitrogen .
phosphorus nitrogen

pH 1.000

AP Organic matters -0.782" 1.000

478 Total phosphorus -0.311 0.247 1.000

2% Total nitrogen -0.615 0.735" 0.386 1.000

AR ,

-0.614 . o 4 . * 1.

Available phosphorus 0.6 0.886 0.458 0.782 000

K P .

KFFIER -0.593 0.780 " 0.101 0.898 0.755* 1.000

Hydrolysable nitrogen

# o FRASEMER W E K P<0. 01, + FRHSCHER &2 KF P<0. 05
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(1) WA EFEIEY S 50030 A BERF | 7E Re+Li AbF R 4 145 pH A LT AR08 & i i %
i F Re 4bBH( P<0.01) ,7F H3ESR & & D B EKT Re 0P (P<0.05) , [HIRTE HHEKMER S & I Re+
Li AP 2% & T Re A0FE (P<0.01) , FE A & L E & T Re 4bFE(P<0.05) . ABFFR T EEY#H ST
R b TR A R B PR IS YR 2 T AR F AR IREE IS B A R AR, O O AT BE 43 A2 2
il FEOM L R T R ACE IR A R, IR RER B AR, TR R, AR
MR IE R — B0 7EA VE DI S SRR | b5 R R [ R A R R m R R Y
RAEBSRAE L RARWEZORE, g T AP EER KN, B A R0 w2 B B3 AR i PR
SE T e B AR T 1 R i PR R A HL C FIe N AR sh

(2) MWH/NE ISR R 2 S AL EAY A Bk vh /N RIS W46 T 1Y Me 4038 pH W& I0T
PSR (R RIS ) FEH1Y Co+Ac ALIRFNEA— R (Bk ) ¥ 51 T /Y Co AL, A HLTTAIAG RUBE & i K
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