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Screening and Nitrogen Transformation Activity of Ammonia-Oxidizing Molds

During Aerobic Chicken Manure Composting
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Abstract:In order to explicit the existence and nitrogen transformation activity of ammonia-oxidizing molds during aerobic chicken
manure composting, the medium of ammonia-oxidizing molds was used to screen them, and correlation analysis between mycelium
biomass and nitrogen transformation indexes was conducted, then high-effective ammonia-oxidizing strains were determined and added
into aerobic compost. The results show that all tested strains are able to oxidize ammonium nitrogen to nitrite nitrogen and nitrate
nitrogen, indicating that there are plenty of ammonia-oxidizing molds during aerobic chicken manure composting. Significantly positive
correlations are detected between total contents of nitrite nitrogen and nitrate nitrogen, mycelium biomass and mycelium Kjeldahl
nitrogen. When cultured in the medium of ammonia-oxidizing molds for 144 hours, two high-effective ammonia-oxidizing strains,
named M25-22 ( Penicillium sp.) and M40-4 ( Aspergillus sp. ), produce nitrate nitrogen by 1.1 x 10 * mg-mL™', 1.5 x 10°

mg+-mL ™", respectively, and decrease ammonium nitrogen by approximately 0.3 mg-mL~'. Compared with the control treatment, the

s

composting treatment with microbial agent M25-22 or M40-4 has lower ammonium nitrogen content, and higher contents of nitrate
nitrogen and total nitrogen, indicating that they are of practical significance in reducing nitrogen loss during aerobic composting.
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(1) KA\ RHTERE™ BB L0 g,
(NH,),S0, 0.5 g, K,HPO, 0.1 g, KCl 0.05 g,
MgSO, - 7H,0 0.05 g, NaCl 0.1 g, FeSO, - 7H,0
0.001 g, MnSO, - H,0 0.0001 g, ZnSO, - 7H,0
0.000 1 g, CuSO,-5H,00.000 1 g, 7187k 100 mL,
4 pH 6.8,0.7 kgrem™* K 15 . % B 9%
NH, -N % &4 106. 1 mg.

(2) WG EE IR PDA HE5R 5.

(3) R R AR B 0. 2g, BEKE 1g,
K,HPO, 0.1 g, MgSO, - 7H,0 0.05 g, FeSO, - 7H,0
0.001 g, #%#F 20 g, CaS0,0.05 g, 7% /K 100 mL,
pH F14%,0.7 kg/em® K1 .

(4) MY R B3 A MR 248 S i
AT K 75.2% PP A L 61.7% A
4.25% C/N8.2. P& FE #) . E K F5FF, BUE M /R IETH
FYAR G EARMAE S, & K& 10.9% , T4 i
BT 76.2% 30 E 1.02% C/N 42. 4. H: B9y %)
A3 JHFIR] AKFE 1215 20 e AR A, HiC/N
25:1 ~30: 1, /K40 & 65% .
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R AT AR A T
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B, IrBIRE (130 o/ minfE K H 57, 45 24 h BORE,
SE A BT A 5 RN 25 R R e B SR R NHY AN,
Jrik A k.
1.2.4 s A AL TR R 0102 M AT B 28R 46 ik

7o R SR TR R T TR RS AR SR TR AL
Mol 0D A 1R A BRAR O B R AR TR R L R
T 165 ] T 42 b 42 i HE W ) H 6 B9 3% 4 B
700 1 g B % W R AT 05 S S A A0CR SE
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e BE AL TE R B IR Y, %) IR 2 e o R ) A B
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Fig. 1  Contents of nitrite nitrogen and nitrate nitrogen produced by ammonia-oxidizing molds
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Table 1 Values of nitrogen transformation indexes and mycelium weight of ammonia-oxidizing molds in 100mL culture
B 7 3k op 0l WigrHh HHEE LI BRNIERE WA AR NHY N
e Na + = E 1l e A e = . -
B bk S BAMMAR  NHS-N& , oy MMM A A A %w;/v
mg 7 m %/,
4 /mg /mg ° Homs ixlo’z/mg 4 FESB/% ¢
M25-1 0.011 £0. 002 99.5+1.9 86.3+2.5 6.19 £0.07 0.072 0. 005 0. 63 6.22
M25-22 0.109 +0.011 78.6 £2.5 292.7 £6.7 25.71 £0.29 0.439 0. 021 0.40 25.92
M30-8 0.012 £0. 004 93.5+1.6 181.1 £5.4 12.10 £0. 15 0.091 £0. 006 0.79 11.88
M35-1 0.071 £0. 007 97.7 1.4 167.2 £5.9 7.91 £0.10 0.337 £0.019 0.47 7.92
M35-12 0.018 +0. 003 94.8 £2. 1 115.8 £3.7 10. 87 £0.23 0.061 0. 005 0.33 10. 65
M40-3 0. 049 +£0. 004 84.2+0.9 317.0 £2. 1 20.94 £0. 18 0.352 £0. 027 0.71 20. 64
M404 0.139 £0.019 75.9 1.7 326.3+3.0 29.55 +0.34 0. 640 £0. 041 0.46 28.46
M45-1 0.062 £0.010 82.9+0.8 306.8 +4.8 22.71 £0.22 0.352 £0.017 0.56 21.87
M45-2 0.047 +0.008 81.5+1.2 297.5£3.2 23.92 0. 49 0.325 +£0.014 0. 68 23.19
M50-2 0.065 +0.011 76.3 £2.0 351.4 +4.5 28.84 £0.26 0.491 £0. 039 0.75 28. 09
R AENBHARULERREAGTENELSF"
Table 2 Correlation analysis between nitrogen transformation indexes and dry mycelium yield of ammonia-oxidizing molds
TR LT S IFERTE — — }
P, o T B L
A S A B NH, -N i
PR R A I A 2 R S R 1..000 00
W FEHE P NH, -N & -0.708 17 * 1..000 00
WA T H 0. 646 58 * -0.94597"" 1..000 00
PR AL IR A 0.70298* -0.99925" " 0.94710" " 1..000 00

1) # R 0.05 BHKF, + * Fom 0.01 & FEKF

Hi 3R 1 A, & Sk T iR T S A T R
b B0 A A A R R A AR R FE 0.011 ~
0.139 mg Z [A]. NH, -N £ 99.5 ~75.9 mg Z[f],
514k NH, -N £ 106. 1 mg AH Lt ,NH, -N 5 FFE(% T
6.5 ~30. 1 mg. A] I, NH, -N 3 /> &0 555 T 0 i 2
RORAA A A 4, O E K a NH, -N g ik
[F 4k, A 2Dt PR A 2R B T A S AR S AL
MFE 1 b NH, -N #: b R F |, bk M25-22 . M404 FI
M50-2 ) NH, -N $ 46 R Y T 25% , 5 HAb T bk
L EL A 5 ) AU A AR . 3R 1 B0 R TR N I
TS A RS AS A SR TE 0. 061 x 1077 ~0. 640 x 10 ~°

mg Y0 B P, AT R AR R A 2SR R S L R Y
0.33% ~0.79% , i B 2 A Ak 55 0 2B 0 T i A R
MBS A T EERTERE, ARG,

1% 2 AT, P ik A% A 4R Ah B R A T Al S A
A S F R B S HE AT E AR YLK & & 2 1455
S Y IE M G, 0T X S FE AR 5 B 3R 3L
NH, -N & 52 0 35 0 0Ok O 3k 2 IR R B AR A oK i
BE AR T K AT AL, BB EC A A 3 L AR
A3 5 R A A AR S A5 2 S AR 3 Dl = R, BT
T K& M NH, -N. ;L Z IR K.
2.3 EEAEACE R A LEE

M25-22 M40-4 3X 2 #F i o0 2 A0 B TR A5G
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JITAE B % ik vh /Y NH, -N BB 54 21 09 B IR GE 3,
HAK K. 0~24 h f#[&, 24 ~72 h #R&E, 72 h |5 2%
B, 120 h 5 #ake, JF BEARYERFAE 0.3 mg-mL ™" %4k
ARFCE T X 2 MR B AR B Bk 0 ~24 h MY
NH,"-N /A Gl R A R/ A TR i 24 ~
72 h, WY NH,-N R SR T A LA R BUE K
TR AT XKW 72 h DU, Wl NH, -N 8 F
I, Ut T T AR A I AT o, 2 AR .
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Fig.2 Nitrogen transformation activity of strain M25-22

—A— TRERRTER |
—e— NH,*-N

<o

\D

<o
NH;"-N&/mg-mL!

EHARENHSE AR X 10/ mgmL™!

0.6 -
04l *_0.80
02+ $0.75
0A— A 1 I I I I I I ! _0'70
0 24 48 72 96 120 144 168 192 216 240

et /m

3 M404 mEEALAE

Fig.3 Nitrogen transformation activity of strain M40-4

I 2 ] 3 3k AR, 2 bk T AR T i S R A
AR LTI BATAIRL, BRI 05 24 ~48 h ff&
AN, 72 ~96 h S BE, 120 h J5HE IR ETSE, 144 h
JE M gEEEAE 1.1 x 10 P mg-mL ™ 1 1.5 x 107°
mg-mL ™ ZE A7, AT LU L2 Rk BRI A A R S A
- HBJETE NH,-N &SRR 72 h J5, B G 1A F
AFE WA R EIE I, S e AT A E e T
WA, X 5 Robertson"*" (A58 HI 45

2.4 R A AR TR ] 0E HE A R 55 E
2.4.1  XFHEARIS AR NH, -N & 548 1k 4 5% i

FEU A S 1 A o R 2 R R AR, 32 %2
AR AL R R A A B SR A A
MG ACVE T A Bt HEE R R 9 NH, -N 5 &2 R
A HUAL S ORI 5 Y e 3k R4k B s A i
Pk NH,-N 2w, AVLA S A & 2.
L4 R, HE R I AR iR 4 4l NH, N & = A8 1k
J: 0 ~3 d RSN, 3 ~ 12 d 5 FEAR-WE T - AR
B 12 d i TR R. BRI 4L M25-22 fil M40-4 &
SHIRALAHEL ,NH, -N & H 2 d JFIR EHEE 45K —
BRI, e 2 X BALY 70% . 43 #7 J A
B0 4 b A AR X e 55 i ek 1R) 4 B &= R Ak
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Fig.4 Change of ammonium nitrogen content during

the composting process
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b BRI Sy < 80 - A - P 0 - PR AG  B JE A T
Fa g . B 40 M25-22 FIl M404 fil§ 25 A & & 5 X M
AH G A 20 w25 3 S AT 445 o I 29 40 24 T X IR 210 2 4%
WA E A, 1 ~3 d, B0 A s A A I
FO TR R ALY 5 ~8 d, fEXT IRALRS A A &
RN FFEREARR BT, 1 B R AL E N FR Lk T
1R 3 AT D PR R R ) 26 b A S T R (R T
B PR 2 R A ML S NH, N J) il 2485 2 3 1k
2.4.3 S HE AR R B AR AR Y R T

1 & 6 AT, HE AR i R T it A% 4 R R 11 2 0
AT 0 ~1 d FEAFEAR, Z J5 B ks, 2 13
d J5 T, R4l M25-22 fil M40-4 1) B A i1t &
Xof HEAF H U 220 v 5 28 M IR 5 AR, 40 i) L ko B v
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Fig.6  Change of total nitrogen content during the composting process
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(1) Pk 10 Bk 20 B B 0 28 4 EOHE IE 09 25 18 18
fe ik NH, -N A= 15l W il 25 20 F0 Al 25 &, B XS 26 4

FENL IR R A A A AL R W, HAR R xR B ) B
wATRERA K AR A LRE

(2) Pl e S AL bR 1 B IR K 5 A ARk
775 1 2 B TE AR G 5 A 00 A S A R A R
BT IR IR s .

(3) 2 bR AL B M25-22 Md0-4 75
IR AP R SR 144 h 5 BEfl NH-N 5= FEL 0.3
mg-mL DL b, WA AR S A A A
1.1 x10 "mg-mL ™" F1 1.5 x 10 "mg-mL ™" ; {14
JBH %5 & (Penicillium ) F1 il 8 J& (Aspergillus) .
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