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The influence of irrigation with paper mill effluent on enzyme activity in the

saline-alkaline lands of Yellow River Delta
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Abstract; Paper mill effluent contains a lot of organic matter, which can be used to improve the chemical properties of
degraded coastal saline-alkaline lands after biological pond treatment. At the same time, the increase of soil organic matter
after irrigation provided a lot of carbon source for microbes,the microbes have grewed with using these carbon souce, which
increase the enzyme activity. The soil enzyme activity and soil fertility also has certain correlation. The urease activity is
related to the amount of substrate microorganisms, organic matter and total nitrogen, the higher of the soil nitrogen content,
the better of the urease activity. The high low of phosphatase activity and dehydrogenase activity are related to the high low
of the amount of the soil organic matter. The influence on soil enzyme activity under different irrigation modes was further
analyzed. The results showed that the activities of urease, phosphatase, and dehydrogenase in cotton field soil were
significantly increased under the three irrigation modes of sewage irrigation, feculence-clearing rotation irrigation, and fresh
water irrigation. Similarly, under the treatment of feculence-clearing rotation irrigation, the activities of urease,
phosphatase, and dehydrogenase in slight, moderate and severe salinization soils were also significantly increased.
Specifically , compared with the cotton field and slight saline soils, the enzyme activities were increased more significantly in
the moderate and severe saline soils. That is, compared with the control group, the activities of urease, phosphatase, and
dehydrogenase were enhanced by 44.7% , 15.6% , and 12.4% , respectively, in the moderate saline soil ;and by 44.7% ,
15.6% , and 12.4% , respectively, in the severe saline soil. The average activities of the three enzymes in the cotton soil
were the highest with sewage water irrigation. The activities of urease, phosphatase, and dehydrogenase under the sewage
water irrigation mode were 1.23, 1.05, 1.39 times as many as those under the feculence-clearing rotation irrigation mode

separately. Under the feculence-clearing rotation irrigation, the average activities of the three enzymes in slight, moderate
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and severe saline soils were the highest. In the slight saline soil, the activities of urease, phosphatase, and dehydrogenase
under the feculence-clearing rotation irrigation mode were 1.09, 1.08, 0.97 times as many as those under the sewage water
irrigation mode separately. In the moderate saline soil, the activities of urease, phosphatase, and dehydrogenase under the
feculence-clearing rotation irrigation mode were 1. 12, 1.07, 1. 15 times as many as those under the sewage water irrigation
mode separately. In severe saline soil, the activities of urease, phosphatase, and dehydrogenase under the feculence-
clearing rotation irrigation mode were 0.98, 1.12, 1. 31 times as many as those under the sewage water irrigation mode
separately. The feculence-clearing rotation irrigation is critical in improving the three enzyme activities and soil fertility of
the degraded saline wetlands. This study proved that irrigation with paper mill effluent not only could improve soil fertility,
but also could significantly increase enzyme activity of the degraded saline-alkaline lands. The increase of soil enzyme
activity showed that; the quality of the salinization soil has been effectively improved by irrigation with treated paper mill

effluent.
Key Words: paper mill effluent; irrigation; salinization land; soil enzyme activity
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. pH (g+24h)) (gt24h)) c Total nitrogen
Soil type Total soluble (g +24 h)) Phosoh. Dehvd Organic
alts U L osphatase ehydrogense "
Si rease activity activity activity matter
## H 13 Cotton soil 8.48 0.37 0.82 0.21 0.03 9.13 0.45
Eh
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I
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F545 Index COD/(mg/L) TN/(mg/L) TP/ (mg/L) SS/(mg/L) pH F 4L/ (mg/L)
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Fig.1 The month change of urease activity in different soils under different treatments( significance level ¢ =0.05)
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Fig.2 The month change of phosphatase activity in different soils under different treatments( significance level o =0.05)
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Fig.3 The month change of dehydrogense activity in different soils under different treatments( significance level o =0.05)
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