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B K YE — 58 A Cu Al P & 43 HIREAR 2290 ~T70% F1 29 % ~70 % fdiF HL45 A A Cu I Pb & 1 4 3
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Effects of Vermicompost on Soil Acidity and Cu/Pb Chemical Speciation
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Environment, South China Agricultural University/Key Laboratory of the Ministry of Agriculture for South

China Farmland Conservation/Guangdong Key Laboratory of Land Use and Rehabilitation » Guangzhou 510642)
Abstract: The effects of vermicompost produced by Eisenia foetida on organic carbon content, soil acidity
and Cu/Pb speciation were studied in acid soil contaminated by heavy metals through simulated pot experiment.
Vermicompost was made with cattle waste and rice straw, respectively. The results showed that soil total
organic carbon content increased by 25% ~83% in the soil with 2. 5% ~10% amount of vermicompost, and
the soluble organic carbon of the cattle waste vermicompost was significantly higher than that of the rice
straw vermicompost (P <C0. 05), and there was no significant difference in other organic carbon content
between the two kinds of vermicompost. Vermicompost increased the soil pH (H,0O) value by 0. 38 ~1. 13
pH units, and reduced exchangeable hydrogen and aluminum content by 41% ~ 77% and 57% ~ 94%,
respectively. The vermicompost reduced soil acidity significantly, and soil pH(H, O)value was 0. 35~4 times
higher than that of the control. For reducing acidity of the soil with 10% amount of vermicompost, the effect
of cattle waste vermicompost was 22% higher than that of rice straw vermicompost. The vermicompost
reduced the contents of soluble-exchangeable Cu and Pb in the soil by 19%~56% and 10% ~40%, respectively, and
increased the contents of organic state Cu and Pb by 22% ~70% and 29% ~ 70%, respectively. The
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vermicompost could significantly reduce the activity of Cu and Pb in soil. The effects of vermicompost on
reducing Cu and Pb activity were 0. 58~9. 6 times and 0. 16~3. 4 times higher than those of the control. The
effects of rice straw vermicompost on reducing activity of Cu and Pb were 11% ~61% and 1% ~32% higher
than those of cattle waste vermicompost. In conclusion, vermicompost reducd soil acidity and Cu/Pb activity
greater than that of control, cattle waste vermicompost was better on reducing soil acidity, and rice straw
vermicompost was better on reducing Cu/Pb activity. The total organic carbon, microbial biomass carbon,
Humic acid carbon and fulvic acid carbon in vermicompost all played important roles in reducing soil acidity.

Cu and Pb activity, and the action efficiencies of organic carbon in the vermicompost on soil acidity and Cu/

Pb activity were higher than those in the control material with the same amount of organic carbon.

Keywords: vermicompost; soil organic carbon; soil acidification; heavy metal activity
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OIS LIRSS AN ERAE 15 em, 5 12 cm
MR SR L Brh . SR HFRE L e R A S KR
A+ FH Al K B 50 % ~60% , T A A B E T
B e XAk A AR E = R R R REAE (28 £ 1)

1.3 HmlERZE

ARG I T R LR L R A B T
A=W RR AR Bl R e R B SR S RO A HLak .
S AR el S MNP B R B AR A — A B
FE s T A HLICR K, SO, k% 14— A% R A A1k
RN 5 DA W B R P S8 7 T 28— B ik I
SRR AN 7 B R Bl R FH 0 A 03 B8 — 3R U A Al i
. MR IR AR BRI T KR pHL PR



5 43

JEV A < AN [R) Rk 851 2 %) - SR BE A Cu P AL 2B 25 1932 1

313
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10 FEFF % (RE) 1000 - — 100 —
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BT P 4k 2 (0] 28 o7 161 R0 A5 43 1 B e 43 #r 465 2 OF:
B G 56 (Permutation test) 46 56 5] 25 X + 39 iz
JEF Cu . Pb L LEE W

2 gR5H5Wr

2.1 BIENTBEABESENBRIEMBER Cu,
Pb {4 = 2 25 19 % i
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(H.O) F1 pH(KCD . X 8 = 3 i 43 177 i) 57 ik R %5
KT8 bR 32 B AR B A LR . R M HL
W KVE— 2402 Pb R Cu 2548 b » 3% 106 B 18] 3% 32 22
23T pH(H,O) F1 pH(KCD 548 b7 10 F+ &5, LA K [
RKE— 224 Cu Pb 1Y & &, 1 [A] 4 %) X #E 4b 23
XA R LR HILRR L T T AILRR A R
BK . B KT (0 36 T ) 25 4b 2 35 DSRS — 32 A
43 (4 5 1) i) 5F — 32 B4 19 1 5 1) A8 4R (B 1) . H

B AN A AR K2 S Pb.Cu R
P TR 25— 2 a0 1R T 18] BT RR R B 16 b A
pH(H,O) .pH(KCD (A #HLEE 52 Cu, W i . &
FR Bk A HLES 5 7S Phy Rl A HLGR A A ALK
S, | X A B 32 B R U T pH(H, O) \pH
(KCD A ILE A2 Co WM B w5 LR B A HLES
A8 Ph ATV PEA HLER LA HLRSE 58 bR 1 B T
I HEEAR 738l S S PE 8RR SRS Phy

La A] U6 26 — F2 i 43 17005 ) o1 kR A R B 48 br K|S Cu &,
x5 WEIMN CuLEEESHNZIE HA7 mg/kg
U8 2 F R K S/ %6 Ak 3 Eoaiy KU — 2 35 PR A AL G S Bty 2
0 CK 379.23425.88a  74.80%1.64a  67.9344.18ab  39.8043.80h  196.70426. 04a
4 F 5| 2 (CED 381.30418.34a  58.3744.56¢ 68.0742.80ab  47.4043.01fg 207.47+15.92a
_ A ZEXT (O 386.1348.81a 67.3742.16a 70.1742.06a 42.60+2.27h  206.03=+4. 46a
20 i FF i5] 2 (RED 370.53+12.74a  48.77%3.17d  72.60+1.00a 55.33+2.57bed 193.83416.57a
FEFF XTI (R) 383.70+18.53a  74.53+1.97a  70.43+0.55a 46.03+2.10fg  192.77+19.72a
4=l 2 (CE) 370.53413.63a  46.97+£1.20d  68.1040.76ab  52.2343.35de 203.2349.49a
AN IR (O 378.33+4.21a 62.4742.16bc  65.87+3.27ab  50.9044.85ef  199.07+4. 54a
’ i FT 151 28 (RE) 386.97+4. 05a 29.90+4.94e  70.87+6.24a 59.10+4.31ab 227.204+5. 74a
FEFE X B (RO 384.87+10.31a  66.50+£3.86b  65.67+4.31ab  51.57+1.91ef 201.13+11.68a
4= 2E 15126 (CE) 355.00+15.11a  27.107%0.76e  63.83=%5.87b 59.4744.43ab  204.63419. 31a
A FEXT IO 376.17+20.91a  44.574+2.80d  66.93+1.36ab  57.47=+4.97bc 207.20+21.58a
10 T #1526 (RE) 364.60+£16.53a  22.0742.10f  65.7746.13ab  61.93+£1.72a  214.80+14. 04a
FEFE X (RO 376.53+9.77a 62.23+0.60bc  62.97+2.21b 53.33+2.56cd  198.07+9.68a
F 1.16 97.78 2.51 9.75 1.23
P 0.3642 <<0. 0001 0.0232 <£0. 0001 0. 3169
F o6 WEIPELEESHZI HA . mg/kg
g 26 FH KO/ 6 Ak 3 Eoe KB — A RS HOLG A Bt 7
0 CK 429.5346.45a  44.27+1.32a  121.07=%5.94a  22.0040.82f  242.1746.73a
4| 2 (CE) 421.10%+21.30a  31.27=+1.63d 121.7720. 80a 24.70+0.35de  243.33+20.27a
_ FFEXT IR (O 426.20416.43a  34.2041.30c  117.87+3.03a  23.1340.86e  250.97+12.99a
20 FEFF U5 26 (RE) 426.07+31.84a 27.10%1.32¢  120.23=+1.29a 24.17+0.45¢  254.57+33. 14a
R A BE(RO 440, 87+7.69a  40.40%£0.27b  118.00=£7.50a 24,5340.35de  257.9746.47a
4= £ 85126 (CE) 425.23426.52a 22.27+1.33f  125.87+1.69a  26.434+0.76c  250.63+27.12a
A FEX IR (O 422.10£6.56a  28.00%1.40e  119.93=+1.86a 27.00+0.79c  247.17+7.66a
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