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Abstract: In order to excavate high-efficiency nitrogen-removing strains from high ammonia nitrogen breeding wastewater, a
heterotrophic nitrifying strain ZF1-1 with high denitrification efficiency was isolated from the natural aeration tank sewage of pig manure-water
using enrichment culture method. Based on morphological analysis, 16S rRNA gene sequence alignment and phylogenetic tree construction,
strain ZF1-1 was identified as Bacillus siamensis. The denitrification characteristics of ZF1-1 showed that, in an artificial wastewater culture
medium using ammonium sulfate as the only nitrogen source, the strain had a conversion rate of 77.55% to ammonia nitrogen, a total nitrogen
removal rate of 21% and no nitrate and nitrite (intermediate products) accumulation when the inoculum amount was 1% at 30 ‘C, 180 r/min for
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72 h. The optimum carbon source for nitrifying ammonia nitrogen of strain ZF1-1 is mannitol, and the optimum carbon-nitrogen ratio is 20.
Increasing initial concentration of ammonia nitrogen resulted in decreasing of ammonia nitrogen conversion rate under the same experimental
conditions and incubation time. The highest conversion rate of ammonia nitrogen is 93.46% when the initial ammonia nitrogen concentration
reaches 100 mg/L. Fe*', Fe*" and Mg”* can significantly improve the conversion rate of ammonia nitrogen for of 98.66%, 93.48% and 86.47%
respectively. Subsequently strain ZF1-1 was applied to remove nitrogen (1277.41 mg/L) from pig manure-water with high ammonia nitrogen
concentration. The results reveal that strain ZF1-1 exhibit a satisfactory treatment effect, can reduce the ammonia nitrogen and total nitrogen

concentrations to 37.50% and 22.22% respectively in the wastewater. Therefore, the strain ZF1-1 has good application potential for nitrogen

removal in high ammonia nitrogen polluted wastewater from livestock and poultry breeding.
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BREMER ETiE5R VLB Fe® e/t SBR {5/K4k
HAGMR: EHEK Fe™ REWRE A 2 mg/L. BRELL
t 6.67 [#% 2.22 I}, Fe* IITFAERT# SBR {57K4k
PRGN AR, MR A EREREL 100%, B%EE
B Bt e ATIA H 90.69%, AN Fe® I3 Bl
30.09%7F1 40.59% . IXEEH S AHI TS5 R
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Fig.9 Application of strain ZF1-1 in swine fecal sewage with

IR / (mg/L)

high concentration of ammoniacal nitrogen
E: BP AR TAMEENEF (p<0.01).
FEFIK A RS — KA Ry L R
B, AN IR 1) SO A AR A AR KRR FE FR 1
VER o TR A4 B AR R SR 20 T AR AR 1
TESRM AL TR 5 Y e R B KT I BAT T E L A
. Joo Z5HIH B.— IR EAL B Ik Alcaligenes faecalis
No.4 ACHRFRFEIRIK, wAl RS B BRI RCR L 4t
R T2 AR Y AR SR I 15 B A T R
ZF1-1 BT & mKEREANEIOK (AR & &
127741 mg/L). 553K (K 9), HEFEAHE 48h )5,
PRI U IR P 5 225 P (p<0.001, t-test),
Forp B BRFZ FRIK 22.22%, S AR IZ BRI 37.50%.
Ui B IR B PR ZF1-1 76 SR B 2 SR K A B 4
HA RAFHISEBR T /).

3 ZHig

3.1 M E SRR S K T R4S — MR B I 1 e
IR ZF1-1. 224 16S rRNA Z:[K 75153 Hr Fl
RGRE SN, BIHLEwE NED FHEFFE (Bacillus
siamensis) .

3.2 fE NH, N ffkssgRdted, IMIGGIKRE AN 100
mg/L ¥ NH' N A58, BRE7% 720 5, #ik
ZF1-1 STEEBEE N 83.3%, HAFBZE NO3-N
NO>-N.

3.3 BRIEFISSFRR L& S B Ak ZF1-1 B ERE T
HIER K. £30 C. pH 74 4T, Hitk ZF1-1 1H
A FH BOE R H R, BadEma LA 20.

34 WIHEEEIAE M 100 mg/L B 1000 mg/L it
FE, RAEMBRBCRB DR, WIREEIREN 100
mg/L i, ZEMFRE R 93.46%.

3.5 TCHLE TR ZF1-1 B SR A K B

56

FER, Fe™'. P M M fEAE, WT T B3 Hibk
ZF1-1 B2 E MR, 73l %] 98.66%- 93.48%F
86.47%.

3.6 WKk ZF1-1 fEFRFA K IR FRIG R B, Bk
ZF1-1 XS0 B A8 i MR 37K B A R A R
S B E 5 TR T 22.22%1 37.50%.
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