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Effects of human urine application on lettuce quality traits and soil bacterial community structure

YU Guangquan, WEI Xiaocheng', WANG Qian, WANG Qiang, ZHANG Chunxue, YANG Bo, ZHENG Xiangqun”

(Agro—Environmental Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China)

Abstract: Human urine, as a traditional organic liquid fertilizer, has wide application prospects. To investigate the effects of human urine
application on soil microbial community structure, we conducted a potted lettuce (Lactuca sativa 1..) experiment in a greenhouse with four
different fertilizer applications: 0 mL kg™ (CK), 13 mL-kg™ (T1), 26 mL-keg™" (T2) and 52 mL-kg™ (T3) human urine. We measured
the yield and quality traits of lettuce in these treatments. The results showed that compared with CK, the fresh weight of T1 and T2 lettuce
increased 56.75% and 100.01%, respectively; and the soluble sugar content increased by 90.63% and 210.94%, respectively; but the Ve
content decreased by 13.93% and 26.62%, respectively. Moreover, in T3, the lettuce did not grow. Compared with CK, the application of
urine(T1-T3) increased soil TN, TP, AP, AK, NH:-N, and SOM contents by 2.22%—37.78%, 7.94%-20.63%, 22.42%—128.90%, 7.71%-
83.70%, 84.62%—159.62%, and 3.64%—7.52%, respectively, but also increased soil EC by 13.56%—161.02%; soil C/N and pH decreased
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by 2.77%-21.90% and 2.10%-10.28%. With the increase in human urine dosage, the total number of OTUs decreased, the Shannon index

decreased, and the Simpson index increased. With the increase in human urine dosage, the relative abundance of Proteobacteria and

Gemmatimonadetes in the soil gradually increased, while the relative abundance of Firmicutes gradually decreased, and the relative

abundance of Actinobacteria, Chloroflexi and Acidobacteria in each treatment showed a trend of increasing and then decreasing. We

obtained the highest values from T1 lettuce, where they were increased by 14.71%, 2.06%, and 16.17%, respectively, compared with those

of CK. In summary, within a certain range, the application of human urine can substantially increase the fresh weight and soluble sugar

content of lettuce, and improve the soil nutrient content, but excessive application affects the structure of the soil bacterial community and

reduces the diversity and abundance of the bacterial community, and thus lettuce does not grow normally.

Keywords : human urine; bacteria community structure; lettuce; quality trait
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1 BN FR i P 2 3 A 3 da MR B 2 1
Figure 1 Effects of different amount of urine application dosages on the quality traits of lettuce
F1 AEANREAST HEBLERNZ MW
Table 1 Effects of different amount of urine application on soil physical and chemical properties
pisdl CK T1 T2 T3
TN/(g-kg™) 0.90+0.02b 0.92+0.02b 1.12+0.01ab 1.24+0.04a
TP/(g-kg™) 0.63+0.03b 0.68+0.04b 0.70+0.02ab 0.76+0.03a
AP/(mg-kg™) 32.25+1.08d 39.48+0.72¢ 51.29+2.32b 73.82+3.77a
AK/(mg-kg™) 300.09+0.02b 323.24+0.04b 407.50+0.3ab 551.28+0.04a
NH-N/(mg-kg™) 0.52+0.16¢ 0.96+0.28h 1.12+0.12a 1.35+0.41a
NO;-N/(mg-kg™) 6.58+0.30a 5.12+0.32ab 4.76+2.35h 3.08+0.70¢
SOM/(g-kg™) 12.90+0.23a 13.37+0.41a 13.53+0.49a 13.87+0.33a
C/N 8.31+0.13a 8.08+0.75ab 7.01+0.62bc 6.49+0.44¢
pH 8.56+0.23a 8.38+0.35a 7.85+0.22h 7.68+0.15b
EC/(mS+cm™) 0.59+0.04¢ 0.67+0.11¢ 0.86+0.35h 1.54+0.25a
T [ TRl NG PR RO AN R Ak B ) 22 5 1 35 (P<0.05) .
Note : Different lowercase letters in the same row indicate significant differences among treatments (P<0.05).
CK AL FRAH EE , 20 5 B AR T 22.19%~53.19% . 2.77%~
21.90% F12.10%~10.28% . 3
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Table 2 Effects of different human urine dosage on a diversity of bacterial community

Ak Shannon Simpson ACE Chaol Coverage
CK 6.701 4+0.06a 0.003 1+0.00b 3 608.65+35.14a 3 594.78+25.56a 0.970 5+0.000 3b
T1 6.654 3+0.04ab 0.003 8+0.00b 3577.35£77.01a 3 578.78+98.75a 0.970 6+0.000 4b
T2 6.446 7+0.05b 0.005 0+0.01ab 3295.62+26.34b 3313.90+34.27b 0.973 8+0.001 3a
T3 6.420 5+0.07b 0.006 1+0.00a 3 187.21£18.15¢ 3 198.41+55.00¢ 0.974 2+0.000 5a

T RIS ) NG B OR A R b B A 22 5 2.3 (P<0.05)

Note: Different lowercase letters in the same column indicate significant differences among treatments (P<0.05).
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Figure 3 Relative abundances of the top ninespecies with the

highest abundances at the phylum level
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