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Effscts- of Drip Irrigation Patterns and Biochar Addition. on Soil Mineral

Nltrogen and Microbial Regulatlon of G’i‘eenhouse

CAI Jiudmao'?, LIU Jie-yun'?, QIU Hu-sen'”*, LU Mou-chao'*, ZHOU Xin-guo'*

(1. Fanriland Irrigation Research Institute, Chinese Academy of Agricultural Smences, Xinxiang 453002, China; 2. Key Laboratory of
Efficient Irrigation Engineering Ministry of Agriculture and Rural Affairs, Xinxiang 453002, China; 3. National Agro-ecological System
Observation and Research Station of Shangqiu, Chinese Academy of Agricultural Sciences, Shangqgiu 476000, China)

Abstract: Drip irrigation and biochar amendment could affect the nitrogen form and transformation. Creating a deep understanding of
the interacting effects of drip irrigation patterns and biochar on soil mineral nitrogen, as well as the key functional genes and microbial
community involved in nitrogen transformation is helpful for improving facility agricultural management, increasing water and nitrogen
use efficiency, and reducing the nitrate accumulation and groundwater pollution caused by nitrogen leaching. Four treatments [ surface
drip irrigation (D), insert drip irrigation (1D, insert depth 15 ¢cm) , surface drip irrigation + 10 t-hm > of biochar (DB) , and insert
drip irrigation + 10 t-hm > of biochar (IDB) ] were conducted in a solar greenhouse, and non-rhizospheric and rhizospheric soils of
pepper plants were studied. There was no effect of drip irrigation patterns and biochar on ammonium-nitrogen in the non-rhizospheric
and rhizospheric soils. Compared with surface drip irrigation, insert drip irrigation decreased the nitrate-nitrogen concentration in the
non-rhizosphere soil (P < 0.05), but biochar addition weakened the difference. Biochar addition decreased the nitrate-nitrogen
concentration in the rhizosphere soil under the same drip irrigation patterns. In the D treatment, biochar significantly decreased the
number of copies of AOA, AOB, and nirK genes in the non-rhizospheric soil, and AOA gene copies in the rhizospheric soil (P <
0.05) ; however, there was an increase in the number of copies of AOB and nirK genes in the rhizospheric soil of the D and ID
treatments (P <0.05). Based on the structural equation model (SEM), in the non-rhizospheric and rhizospheric soils, pH and
electrical conductivity were the environmental factors with the greatest influence on the ammonium-nitrogen and nitrate concentrations,
respectively, and the gene copy number of AOB was the biotic factor with the greatest influence on the nitrate-nitrogen concentration.
Based on PICRUSt, the y-Proteobacteria contributed mostly to ammonia monooxygenase gene (K10945) expression, whereas the a-

Proteobacteria, especially the rhizobia members, contributed mostly to nitrite reductase gene ( KO0368) expression. Biochar addition
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regulated the bacterial community structure that participated in K10945 gene expression in the non-rhizospheric soil and K00368 gene

expression in the rhizospheric soil (P <0.05). Overall, biochar addition contributed more to nitrate-nitrogen and microbial mineral

nitrogen-transformation processes in the agricultural soil than did the drip irrigation patterns.

Key words : drip irrigation; biochar; facility agriculture; mineral nitrogen; bacteria
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Table 1

Basic properties of soil samples and biochar for the experiment
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Table 2 Difference of soil mineral nitrogen and other physiochemical properties
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nirK SE R ¥ D14 0.01 0.915 5.14 0.053
BASA 0.19 0.675 2.77 0.135
HAA 191.38 0.000 9.41 0.015
HEWI R AOA ZEPF% DL %L 7.37 0.026 0.06 0.815
AOB H:[FI 45 D14 125.76 0.000 14.48 0.004
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T SA 137.41 0.000 0.02 0.902
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AR R PR 1438 AOB JEH#5 DI (P <0.01) , 3%
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AEAR PR - A He, 2 0 2 A i AR B 3 nirK
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Table 4  Effect of drip irrigation and biochar addition on functional microbial communities participating

in the transformation of soil mineral nitrogen
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Fig. 2 Potential contribution of microbe to functional genes expression participating in the transformation of soil mineral nitrogen
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