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Ecological Effect of Recirculated Landfill Leachate with Different Hydraulic

Loading on Plant-Soil System
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Abstract: The ecological effect of irrigating recirculated leachate with different hydraulic loading on bermudagrass ( Cynodon dactylon )
and soil system was evaluated. The results show that leachate irrigation with hydraulic loading of 2. 77~ 12.00 mm*d™ " leads to high
chlorophyll content, low proline ( Pro) content, as well as low malondialdehyde (M DA) and H,0: content. Soil enzyme activities,
respirations, microbial biomass and ratio of biomass carbon to organic carbon ( C,,;i/ C,,) are rather higher. Among leachte irrigation
group, leachate irrigation with hydraulic loading of 6. 46~ 10.15 mm*d™ " leads to declined proline, increased chlorophyll content,
low POD activity and low content of M DA and H203. Soil bioractivity related parameters, such as soil enzyme activities, respirations,
microbial biomass and C,;/ C,,, are all enhanced at 6. 46~ 10.15 mm*d” Uof hydraulic loading. However, when hydraulic loading
increases to 12. 00 mm*d™ " or declines to 2. 77~ 4. 16 mm*d™ ', the stress of irrigation on bermudagrass is aggravated, and soil bior
activity declines. T he results reveal that leachate irrigation could alleviate the stress of environment on bermudagrass and improve the
bioractivity of soil. The positive effect of leachate irrigation on the plant-soil system might be contributed to changes of soil water and
physicor chemical property after leachate irrigated to the soil. The experimental results suggest that leachate irrigation could benefit
plant-soil system, especially when controlled at suitable hydraulic loading.
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Table 1 Characteristics of recirculated landfill leachate/ mg* . !

b FAiE| b FeA e

pH 8~ 9 K 581~ 652
CoD 593~ 1112 Ca 7.12~ 19.77
BODs 48~ 107 | Mg 45.99~ 51.09
NH+N 509~ 905 | Cu 0.0172~ 0.043 0

NO3-N 5~ 30 Zn 0.1211~ 0.1753
TP 1.7~ 2.8 || Pb 0.0304~ 0.0777
ECx 10%/bS*em™ ' 21,6~ 30.2 | HA/TOC 0.047~ 0.072
cr 605~ 2 112|| FA/TOC 0. 438~ 0.586
Na 694~ 869 || Hyl/TOC 0.352~ 0.491
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Table 2 Selected physical and chemical characteristics of soil receiving different hydraulic loading leachate
ARy i AL £ A gt Na Ca Mg Cu Ph
/mmed! pH Jgekg ! fogokg ™! fgokg ! Jgokg ! fgokg ™! Jgrkg ! Jerkg™ ' Smgekg” ' Smgekg !
CK 8.46 17. 4 0. 55 0.48 16.27 14. 04 6.52 7.07 36.96 31,15
2.77 8.70 18.2 0.70 1.23 19. 36 14. 88 9.40 8. 84 54.02 48.91
4.62 §.87 2.7 0. 87 1.30 20. 34 15.99 9.91 9.25 65.67 59. 47
6. 46 8.76 20.3 0. 88 1.49 19. 48 15.72 11.12 9.12 63.44 65. 39
8.31 9.07 23.9 1. 10 1.56 21.02 16.28 10.97 10. 09 56. 18 80. 38
10. 15 8.88 21.6 0.93 1.21 21.23 15.52 8.62 7.96 54.65 45.43
12. 00 8. 80 21.2 0. 93 1.26 19. 28 15.45 8.41 8. 04 52.74 44. 62
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Table 3 Activities of soil enzyvmes treated with different hydraulic loading landfill leachate

K I 4t ALl i g i 1 il SUECRAAY. [ WG 42 FH i i
[ mmed”! / mgrg ! [ mgeg! x 10" mgeg ' [ mLeg™! [Hgeg™! x10"*/ mgeg !
CK 9.99 0. 22 0.301 6 £0. 009 1 4.32%+0.24 0.0132%0. 001 3 189. 78 £18. 64 1. 894 +0. 085
2.77 10. 84 +0. 96 0.289 8 0. 021 1 4.98 £0. 59 0.0159%0. 000 6 253.91 £38. 42 4.305 %0.035
4.62 11.02 4. 14 0.312 8 £0. 008 1 5.90 0. 30 0.018 4 £0. 003 4 318.99 £23.36 4.495%0.233
6.46 12.98 £3.77 0.293 5%0.003 6 8.31%0.26 0.016 2 0. 000 3 326.92 £14.35 4.731 %0.099
8.31 23.61 £5.65 0.340 0£0. 001 0 8.75 0. 35 0.021 410, 003 4 381. 16 £20. 39 6.964 £0.071
10. 15 20.71 0. 74 0.284 80.010 1 15.81£0. 72 0.020 6 0. 003 2 366. 59 £10. 76 6.815 0. 276
12. 00 18.55 2. 38 0.3057%0.0111 7.86 0. 56 0.0192%0. 001 9 317. 34 £21.99 6.772 £0. 057
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