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Abstract To investigate the effects of agricultural Jiaosu on microbial community and fertilizer value of
effluent of septic tank, a rural household three-chamber septic tank was utilized as a reactor. Two

treatments were established: One with the addition of 0.2% agricultural Jiaosu (AJ) and another without
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agricultural Jiaosu (CK). Various parameters including pH, ammonium nitrogen, free ammonia, nitrate
nitrogen, sCOD, and microbial diversity of the effluent from the three chambers of the septic tank were
measured. Additionally, the effects of different treatments on root length, plant height, leaf area, dry
weight, and fresh weight of pakchoi were determined. Co-occurrence networks and Linear Discriminant
Effect Size analysis (LEfSe) were employed to annotate microbial information and infer central taxa. The
results indicate that the addition of agricultural Jiaosu altered the dominant taxa except Fastidiosipila and all
central taxa among the bacteria in the septic tank effluent. Compared to CK, the abundance of
Proteiniphilum and Desulfomicrobium in AJ increased by 7.04% and 10.14%, respectively (P<0.05).
Tissierella was both a dominant taxon and a central taxon in CK, but its abundance decreased by 5.62% in
AJ (P<0.05). In terms of chemical properties, the addition of agricultural Jiaosu helped reduce the content
of harmful components for plant growth during the fermentation of human excrement. Compared with CK,
the free ammonia and sCOD in AJ effluent decreased by 24.5% and 27.5%, respectively (P<0.05).
Application of AJ effluent increased the survival rate and yield of pakchoi by an average of 17% and 34%
compared to CK. In conclusion, the addition of agricultural Jiaosu during the fermentation of human

excrement the abundance of bacteria beneficial to soil or plants, improves the rate of organic matter

2024 4F 55 29 %

metabolism,

components for crop growth.

and enhances effluent application effectiveness by reducing the content of harmful

Keywords agricultural Jiaosu; microbial diversity; keystone taxa; human excrement fertilization
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Fig. 1 Microbial community structure on phylum (a) and genus (b) level under different treatments
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Table 1 Chemical properties of manure effluent under different treatments

T 2 L/

Ak 3 NH, -N % fit /(g/L) lir & &/ (g/1) NO;-N & it /(mg/L)

Treatment pH NH;, -N concentration Free ammonia nitrogen NOj-N concentration (si/(l;li
CK, 8.2040.10 a 1.623+0.043 b 132.643.5a 0.649+0.004 ¢ 5.150+0.066 d
CKy 8.3040.00 ab 2.034+0.050 ¢ 204.7+5.0d 0.721+0.006 d 4.330£0.235¢
CK¢ 8.60+0.10 ¢ 1.98040.038 ¢ 361.5+6.9f 0.718%+0.004 d 4.950+0. 182 d
AJ, 8.234+0.12 a 1.65940.053 b 145.3+4.7b 0.659+0.004 ¢ 3.803=0.055 b
Ay 8.434+0.06 b 1.286+0.011 a 169.9+1.5¢ 0.587+0.015 b 3.586+0.142 b
Ale 8.6740.06 ¢ 1.246+0.018 a 257.4+2.3 ¢ 0.554+0.007 a 3.1434+0.190 a

A PR NG FHR R R 2 5 8% (P<<0.05) . FH.

Note: In the same row, different lowercase letters mean significant differences ( P<<0.05). The same blow.
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Table 2 Physiological indexes of pakchoi irrigated with effluent from septic tank after agricultural Jiaosu treatment

YN YT
R T 10 T I

Ak P A /em PR /em - i AL /em? o ] (THE)/g Index of
) Surviving  Yield (fresh . .
Treatment  Root length Plant height Leaf area . Yield (dry seedling
rate weight) . .
weight) quality
CK, 14.58+2.60 ab 10.94+0.86b  25.05+8.16 b 91.7 27.49 2.729 0.663 8
CKy 17.784+1.97 be 12.0940.83 bed 21.77+10.51 ab 75.0 19.99 1. 516 0.569 8
CK¢ 18.05+3.35bc 12.80+£2.95 bed 35.06418.98 b 75.0 24.50 2.117 0.834 3
w 14.30+1.30ab 8.39£0.97a 10.14+8.16 a 66.7 12. 20 0. 866 0.046 3
Al, 17.38+£1.85bc 11.2541.22bc  28.66+4.68 b 91.7 26.16 2.383 0.753 2
Aly 18.45+1.96 ¢ 14.0442.18d 29.66+£3.10b 83.3 27.69 2.719 0.9556
Al 16.65+3.1abc 13.9741.18 cd 27.46+£5.29b 91.7 26.97 2.584 0.845 2
J 13.05+3.71a 12.03%3.04 bed 26.88+16.11b 91.7 20. 94 1.823 0.478 7
T2 WK 7,0, 200 AR . AT A 40
Note: W, distilled water; J, 0. 2% agricultural Jiaosu. Every treatment is repeated four times.
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TR B INAL B (CK, . CKy, . CKe W), 3% 7] BE 5 s
T FH e R BRAR T 6 A A KA LA Y R
g TR S B O i AR R T U i
RIE/NASEM A IR, 5 1—3 15 KK
i s A AR N 5.0,12.5 F122. 5 d, X 3 B AT
2 7 A R I P IR B T s O e P AR . AT L,
VNN T 2R AT A 4 A 38 S 3 K Ak BB TRD T L AT 4R
T H K B AR

4 & it

fE N 28 R R W o R P A e R R AT
HERESA G THYRAM L EYEEA
W & (Proteiniphilum) T Wi & & 7 & )8
(Desulfomicrobium) %5 19 F= £, BEAR A BUW 71 1
Z IR & (Tissierella) F o W INEER AL HL(AD K
7K sCOD HE AN TR N i b 38 CCROBEAR 27. 5%, W B
FRRAR 24. 5% , RWIAINEE 2 A B T8 i R R
AR HR 7K o XA ) A A 55 W B Y % o TE A I8
Ui ARV 1N ST I N T A N = B S O R R
F AR oAb, AR AL A N FE R K (AT AT,
AT 5 7K AL BECW D AR FC AT A8 /)N 13 09 Bk e A e
AR T L B IR U m . S L BB
I 2R n] B2 v AL 26 1Y K B RLRE L 38 ] B TH N IR
b B S KA AR E
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