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Soil microbial activity and community functional diversity in cotton field under long-term
drip irrigation with saline water. MIN Wei, HOU Zhen-an™ ", YE Jun, MA Li-juan, CAO
Zhi, LUO Hui-lan ( Department of Resources and Environmenial Sciences, Shihezi University ,
Shihezi 832003, Xinjiang, China). Chinese Journal of Ecology, 2014, 33(11) . 2950-2958.
Abstract; The effect of irrigation water salinity and N application rate on soil microbial popula-
tions, soil respiration and soil microbial community functional diversity were investigated in a
field experiment. The experiment used a 3x4 factorial design with three irrigation water saliniza-
tion levels (fresh water, brackish water, or saline water) and four N application rates (0, 240,
360 or 480 kg N - hm™). The results showed that bacterial populations increased first and then
decreased with increasing the irrigation water salinity, bacterial populations increased with the N
application rate, but significantly reduced when excessive N was applied (>240 kg N « hm™).
Fungi and actinomyces populations were significantly increased with the increase of irrigation wa-
ter salinity, actinomyces populations decreased with the increase of N application rate. The bac-
teria-to-fungi ratio was 29% lower in the brackish water treatment and 86% lower in the saline
water treatment than in the fresh water treatment. The highest bacteria-to-fungi ratio was observed
in the 240 kg + hm™ treatment. Soil respiration decreased significantly with the increase of irriga-
tion water salinity. Soil respiration in the fresh water treatment was 12% and 33% higher than
that in the brackish and saline water treatments, respectively. Soil respiration increased with the
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increase of N application rate, and 360 and 480 kg N - hm™ treatments were 48% and 51%
higher than that without N application. AWCD was decreased with increasing the irrigation water

salinity, and the AWCD was 3% lower in the brackish water treatment and 13% lower in the sa-

line water treatment than in the fresh water treatment. There were no significant differences in

richness, Shannon’s index and evenness among the fresh water, brackish water and saline water

treatments. Simpson index was the highest in the saline water treatment, and the highest soil

microbial community diversity index was observed in the 240 kg N + hm™ treatment. Therefore,

soil microorganisms and community functional diversity were affected significantly by saline water

irrigation, and N application at proper rates could maintain soil microbial community activity and

diversity.

Key words: saline water drip irrigation ; nitrogen application rate ; microbe ; functional diversity.
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Fig.1 Soil microbial populations as affected by irrigation water mineralization and nitrogen application rate
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Fig.2 Soil respiration as affected by irrigation water min-
eralization and nitrogen application rate
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Fig.3 AWCD with incubation time under different irrigation water mineralization and nitrogen application rate
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Fig.4 Average utilization of carbon substrates from five substrates groups by soil microorganisms under irrigation water

mineralization and nitrogen rate treatments
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