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Denitrification and Anaerobic Ammomum Ox1dat10n in Soil Nitrogen Mlgratlon

Process in a Farmland of Wanshandang Lake ¥ | & ,,,-"; u
CHEN Zhi-hao, QIN Yun-bin, DING Bang ]lng, HU You-you, CHEN/ Shl LI Zheng kui * =

(State Key Laboratory of {Pollution Control and Re%ource Reuse School of the Env1r0nment Nan]lhg University, Nanng 210()23
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Abstract: To expfore the rate variation arid (ontrlbutlon tor N loss of denitrification and.anaerobic ammonia oxidation (ANAMMOX) Inm‘.
the nitrogen migration procesa of farmland 50115 in southefh China, we assess/the Physicochémical characteristics soil samples of
different soil layers from farmland and different/land use tJypes (farmland, river channel nparlan zone, and lake sediment) in a fheat-
rice Egtatlon area-of Wanshandang Lake. Illumina MiSeq Gequenclng and quantitative real-time polymerase chain reaction (qPCR) are
used to 1nvest1gate the microbial community compositign and- funct.l-dnal gene abundances of the sampleb The potential denitrification
and ANAMMOX rate ( calculated by N, ) of éach sample was® determined by an isotope culture experiment. It was demonstrated that the
potential denitrification rate was significantly positively correlated with TOC, NH, -N, and NO; -N (P < 0.05), and with the
abundafices of nirS, nirK, and nosZ (P <0.05). The denitrification rate of surface soils was (11.51 +1.04) nmol-(g-h) =", which
was significantly higher than other soil layers and other land use types (P <0.05). While the ANAMMOX rate in farmland soils was
the highest in the 20-30 c¢m layer and reached (0. 48 £0.07) nmol-(g-h) ~'. In addition, denitrification was the main cause of N loss
in surface soils of the studied farmland, accounting for 91. 9% -99. 7% of overall loss, and ANAMMOX played an important role in the
production of N, in deep soils.

Key words : nitrogen migration; isotope tracing; denitrification; anaerobic ammonia oxidation (ANAMMOX) ; contribution to N loss
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Table 1 Primers for functional genes of
denitrification and ANAMMOX
Uit fE A 514 SIFHI(5-3")
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R3cd GASTTCGGRTGSGTCTTGA
nirk FlaCu ATCATGGTSCTGCCGCG
R3Cu GCCTCGATCAGRTTRTGGTT
nosZ. nosZF CGYTGTTCMTCGACAGCCAG
nosZR CATGTGCAGNGCRTGGCAGAA
ama AMX808F ARCYGTAAACGATGGGCAGTAA
) AMX1040R

CAGCCATGCAACACCTGFRATA

AR5 8 % 7 % ) i (prieay
ANOVA) R HEE AL IR | B S8 o S D J
PR ) 2 2 T G 22 s R i 5% A8 T

!

(Pearson correlation ) F T #E— 2 PF- B8 22 18] (A AH
KM et BB 2ZE R BCE N P <0.05. R H]
Excel 2010, SPSS 17. 0 FlI Origin 9. 0 #4701 A Y 4k
et 52z,

2 ZERE5HMH

2.1 /DU R AR

S XA YA EE L TR A RO A A
B/ DURIRE A 1) B AR B Ak 1 I 0 v 2 SR 3 2 i
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H5. 44 ~7.97  FEARTR LR 2RI HAT 0 ~ 10
em VRA FH N4 308 4 18 5 55 fa bk | 18 pH (5371
$95.98 0. 11 F15.89 +0. 14(n =5). Wil . W FHF
THERNATIRRY &K FE R E R T 0 ~ 10 em TR
AR FIEEK A (P <0.05) , AR HUA [ = 3 e
AT B 2% . I A 080 e B
TOC 5 FHE P <0.05) , 5 0 ~ 10 em J2 A H]
TR S TR R ) TOC AL (% (P
<0.05). NH, -NFNO, NA e 5 75 it ) LHFEJ'E_%E’Q;L‘
10 em WD HLIER (R <0.05) . 45 RFEANG, -N
P2 F ISR, B TOC 5T HLAE B
TEAR( 'Q.NI;I'A* N:r =0. 531, P =0.003; 5NO; N

r=0.453(P=0.012)" 4
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f; ! 5 o Table 2 Physicochgmica]_.&:hffréc}sﬁstics of study area soils/sediments
G . pH BRI/ % =00/ % NH/-N NO; -N NO; -N
J /mg-kg ! /mg-kg ! /mg-kg !
A HO ~ 10 cm 5.98 +0. 11c¢ 20.37 +1. l4c 1.56 +0.07a 17.12 +1.53a 0.14 +0.0la 2.49 0. 15a
4 Hl 20 ~30 cm 7.20 0. 15b 23.87 +0. 88¢ 0.82 0. 06b 9.43 +0.37cd 0.14 +0.0lab 1.47 +0. 16he
A 60 ~70 cm 7.34 +0. 12b 24.12 +0.27¢ 0.44 +0.09¢ 7.11 £0. 33de 0.14 +0.0lab 1.80 +0.33b
JAJIE 0 ~10 cm 5.89 +0. l4¢ 46. 61 +3.49a 1.44 +0. 12a 13.70 = 1. 45b 0. 12 +0. 00b 1.74 £0.32b
R 0~10 cm  7.86 £0.04a 32.05 +3.98h 0.87 +0. 17b 6.31 0. 58¢ 0. 13 +0. 00ab 0.93 +0. 19¢
WHE 0 ~10 em 7.66 +0.03a 43.56 +0. 62a 0.49 +0. 13¢ 11.17 £0. 77be 0. 13 +0. 00ab 0.81 +0. 16¢
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b, R BB N 0 ~ 14.07
nmol- (g-h) ™',0 ~ 10 em 382 S AHAL 3% W 5
THAM R (P <0.05), 353 (11.51 +1.04)
nmol- (g-h) ™', 0 ~ 10 em +IHEZRA A HE R
%%, 79 (0.04 £0.01) nmol-(g-h) ™", 20 ~30 cm
THER R R A R W S T AR (P <
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AR 50 ~ 10 em & H A, W5E |, W 5
7 SRR i 1) B2 Ak % b 2 R AIR (P < 0.05) ,

2.2
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AL AT 3 S HIA TR (P <0.05).
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DUAR W) v S i A 2R B B A 1T R o EE 0 G
43.0%. 45. 0%, 43.5%. 47. 7%, 42.9% F 60. 4%,
PRAR A AR T A= W o 7 1 0 25 T T 8 B2 49 0l 2
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