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Effects of nitrogen application on tomato rhizosphere bacterial community and nitrogen transformation
function

YANG Qi', LI Jie", LI Gang', WU Mengli', LAI Xin', JU Xuehai’>, ZHANG Guilong"

(1. Agro-Environmental Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China; 2. Rural Energy &
Environment Agency, Ministry of Agriculture and Rural Affairs, Beijing 100125, China)

Abstract: To investigate the effects of nitrogen application rate on bacterial community composition, structure, and function in tomato
rhizosphere soil. A pot experiment was conducted with four nitrogen application treatments : 0 kg-hm™?(CK), 115 kg-hm™(low N treatment,
L), 225 kg-hm™(medium N treatment, M), and 450 kg+hm™(high N treatment, H). The bacterial community and functional prediction of
the rthizosphere soil were assessed via high—throughput sequencing and functional annotation of prokaryotic taxa (FAPROTAX).
Actinobacteria was the dominant bacterial phyla, with a relative abundance of 35.99% - 40.06%, Compared with CK, M treatment
significantly increased the relative abundance of Actinobacteria, whereas H treatment significantly reduced its relative abundance. The
proportion of beneficial bacteria, such as Gaiella, Geminicoccus, Solirubrobacter and Arthrobacter in the rhizosphere soil, was higher in the

M treatment than in the other treatments. Nitrogen application rate did not significantly affect the ae—diversity of the bacterial community of
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the rhizosphere soil, but significantly affected the proportion of nitrogen transformation functional groups. Moreover, the FAPROTAX

function prediction showed that nitrogen application increased the proportion of nitrogen fixation, nitrification, and denitrification functional

groups in the rhizosphere, but decreased the proportion of iron respiration functional groups. LEfSe analysis showed that Nitrobacter and

Nitrospira, which are closely associated with nitrification, accounted for the highest proportion in L treatment and M treatment, respectively.

Soil NO3—N, total nitrogen, and electrical conductivity were the main factors driving the changes in the bacterial community structure in the

tomato rhizosphere. In conclusion, the variation in rhizosphere micro—environmental factors caused by nitrogen application changed the

composition and structure of the rhizosphere soil bacterial community and significantly affected the proportion of key functional groups in

nitrogen transformation. Additionally, 225 kg - hm™ increased the proportion of beneficial bacteria in the rhizosphere soil and would be

beneficial to the growth and production of tomatoes in greenhouses.

Keywords: fluvo—aquic soil; nitrogen fertilizer; rhizosphere of tomato; nitrogen transformation; bacterial diversity
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Table 1 Physico chemical properties of rhizosphere soil of tomato

Qb3 pH NHi-N/(mg-kg")  NO:-N/(mg-kg™) TN/(g-kg™) AP/(mg-kg™") TP/(g-kg™) EC/(pS-em™)
CK 8.08+0.01a 1.76+0.09d 18.36+0.31d 1.24+0.05b 6.04+0.07a 0.61+0.00b 268.67+11.02d
1L 8.06+0.01a 2.23+0.03¢ 37.33+0.22¢ 1.31+0.07ab 6.01+0.05a 0.61+0.01ab 334.30+12.01¢
8.00+0.03b 2.76+0.09b 60.38+0.27b 1.37+0.04ab 6.08+0.03a 0.64+0.01a 641.87+9.61b

H 8.03+0.01ab 3.84+0.02a 108.07+1.53a 1.50+0.01a 6.12+0.06a 0.63+0.01ab 954.35+9.02a

T B I R DR (n=3) 5 RS [l /NG 7 BE R AN ] Ak P ] 22 53 1235 (P<0.05)

Note: Data are presented as mean+SE (n=3) ; different lowercase letters in the same column indicate significant difference among different treatments

(P<0.05).
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Figure 1 Tomato rhizosphere bacterial community composition
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Figure 2 Rhizosphere bacterial community Chaol index and Shannon index
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Figure 3 LEfSe analysis of tomato rhizosphere bacterial community
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