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Abstract: [ Objective] This study aimed to reveal the effects of biogas slurry instead of chemical nitrogen fertilizer on soil
Denitrification (Den) and Dissimilatory nitrate reduction to ammonium (DNRA). [ Method] A field plot experiment was carried
out in a typical coastal paddy field in Dongtai, Jiangsu Province. Five treatments were set up: a single application of chemical
fertilizer (C), a single application of biogas slurry (B), combined application of biogas slurry and straw (BS), combined
application of chemical fertilizer and straw (CS) and control (CK). The variation characteristics of soil Den and DNRA potential
at different growth stages of rice plants were studied by the "°N isotope tracer technique. [ Result] The results showed that: (1) In
the whole rice growth period, Biogas slurry instead of chemical fertilizer effectively reduced the Den intensity (1.48 pgkg-h™")
and the total amount of N,O by 27% in paddy soil. Compared with the combined application of chemical fertilizer and straw, the
combined application of biogas slurry and straw resulted in a significant increase in total N,O (70%). (2) Looking at different
growth stages, the regulation of N,O in the mature stage of the plant is particularly necessary. The N,O production in biogas
slurry (B, BS) and chemical fertilizer (C and CS) treatments peaked at maturity, accounting for 70%~71% and 75%~92% of the
total production on average, respectively. Also, the soil DNRA potential was the highest at tillering stage, and the DNRA potential
of B and BS treatments were significantly higher than that of C and CS treatments. (3) The Den potential of biogas slurry or
chemical fertilizer treatment was positively correlated with pH and negatively correlated with C:N. Also, the increase in C:N
resulted in a decrease in Den intensity of biogas slurry instead of chemical fertilizer (i.e. treatment B). When combined with straw,
the factors leading to changes in Den potential are transformed into NO; -N and NH; -N, and the decrease of C: N leads to an
increase in Den intensity. [ Conclusion] Biogas slurry instead of chemical fertilizer can play a positive role in the preservation of
nitrogen in soils. This study provides a theoretical basis for clarifying the impact of biogas slurry replacing chemical fertilizer and
straw returning on the process of Den and DNRA in paddy soils. Also, it highlights the environmental impact as well as the
exploration of biogas slurry application mode in coastal farmland.

Key words: Straw returning; Biogas slurry instead of chemical fertilizer; Denitrification; Ammonification; Paddy field
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Fig. 1 Variation characteristics of soil Den rates in different growth
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Table 1 Average Den rate and total N,O production in different growth stages of rice
B A B W
73 BE) ) A

Total growth stage

Ab 7 Tillering stage ( 50 d ) Heading stage (32d) Mature stage (76d)
(1584d)
Treatment - - - -~ -
A Den Pt/ A"/ Den P/ EMiE"/  Den VIR A
(mgkg™!) (mgkg'd') (mgkg') (mgkg'd"') (mgkg') (mgkg'd") (mgkg")
CK 1.5+0.2Ac 0.030 0.4+0.0Bc 0.013 1.0+£0.3Ae 0.013 2.9
B 3.6£0.1Bb 0.072 1.0+£0.1Cb 0.031 10.7+£0.7Ad 0.141 15.3
C 4.3£0.6Bb 0.086 0.9+£0.0Cb 0.028 15.7+1.4Ac 0.207 20.9
BS 8.2+0.3Ba 0.164 1.8+0.3Ca 0.056 24.7+0.2Aa 0.325 34.6
CS 0.5+0.0Bd 0.010 1.1£0.2Bb 0.034 18.8+1.0Ab 0.247 20.4

(DGenerated quantity; @Den average rate.
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W Z By 2L A Y A LR 1 B ica U g e, AT
RERCAE T IR E M R IR 5 i, (BRS04 25 TR A
BHEPY, T Den HiE A +4 6.5~7.5 (1 pH 3
BB VRO pH R AR 24 n5E NLO R R, (H
ARWFFE B, THIRECLARED B Ab AL AR C 4b P
) Den S AL T 1.48 pgkg “h', N,O AR,
I T 27%. MRS, FEEFHE (BS. CS)
NO; -N & it 5 Den W JJAHCEE fie . XAl g £&
&t TR FF O RERCA ALAR , AR TE W sk kA 5
Tt T -4 pHP i HLRAE T R A,
i NO3 -N 5L Den HFRHGIA 72234, ki, F%
5 T8 W it 5 350 NL,O RO v R IR T g ik 5+
B C:N AR L. H5 C N T s e XS
RE B 2 IR N0 724, [ Z 22 N,O 1)
pEAEN RHESE BS AbER ()BEMIAR SN ) B+
HENO; -N &ty T B FI CS 4, 1 C : N #{1%
T B Ml CS Ab¥HE, PR AT B S 301 BUH: Den 3 Z8A1
N,O P2 A i B = i 25 L .
3.2 T3H11E DNRA THAHERZIHE =

N 7] it A e %o - 438 DNRA 33 72 4 5 0 ELAT
F2ES . WEER R it S 2 ) ] R P 7 A
HVERDS, R 55 1 198 DNRA 3 % i 25 U0 it
AR I N R FE A H A A R T
DNRA Wy e, WK 1k 1 mb e R
ZIwb#+ DNRA 738 E ', Zhang %10
W R KRG LU INFS #F /5 +3 DNRA ¥ 1 BEFRS FF 5
T A K . AR SR s, B AbRE I
DNRA # 1 B35 TF CK AbB, X 2R Bk
AU A, CARUZE YRR, AR
T B A A0 1 AR K BP0 5 AN b B L BS
AEFRY 3 DNRA BN fer, 4053 B AbSEA
CS Ab P 40.7%~59.3%F1 16.5%~26.8%, X FH
AT 34 F AR WO AR AR AE 35 0] 412 F 1 48 DNRA ¥ )
HEm, ARFHEZAROBL, HOBERFRFRE
FHO R SR o 3% — 5 T AT BE 2 H VR WROE FH 0 3
P T R IR L R = R A
AR A KDY, AT 3% DNRA 134K, 5
— AT REH TREFF C 0 N K, MY
A 5 R W A T 22 TE LR L T A 0 A T A A R
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SR 2K R AR E IR o o BE I A5 Ab 3 4 Y
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(B, BS) 4rBEM 43 02 A Y 3.9 5 R0 4.5 4%,
ST Y 4.0 f5 0 3.1 4% fRICALE (CL CS) o
SRR 0 3.7 5 A0 4.3 45 A K s i 1.0 5 A0
2.7 1%, 3 H B #l BS 4bF DNRA ¥ BE & T C
FlCS Ab3. X AR K N 4 B E b T RS A Y 43
FERTTIA, RS AT R A% B S AR O BRI SR A
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- R T A A2 Ak AR 2 S DNRA W 7119 ¢
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(4 S AR AN ] . B BE A0V % IR RO S - 4
HLT Er s 3, 2R WOE T 138 SOC % &2 B 31
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TN Fl SOC Fit 2 MAHX; C AT 1% DNRA 5
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(7] 7t RS 5 7th T 4 ol A Ak T 300 A i 1 DA S A
YIREVEMUE A S5, CSALFETR, TN, pH 5 DNRA #
KRR, H BS AbHIEF, C @ N AH R EE AR
o %A A SRR A BETE T8 W F 40 A 2 4t
T AR AR B B A ERES , C . N SEM) 5 A B B T
TN. pH W, mZIEM C @ N [l DNRA i 2
PR

DNRA/Den {8 2 1E 13 DNRA F1 Den #f %} # %
PERAR, MERT 1 00 Fom i A 20 B i 72
DNRA I FEAT B 5 55 Z, W Den i =54 .
T Den 5 DNRA J& T NO3 i A [H & A2, X
HURE A BT R AR
BT, VHW B ARBAILAE C AbHFLL Den K 3,
MAESTEE], B, BS. CS Ab# DNRA o 2 (5. iX
W, KFEAEW, TeREGHEBRERALESES
FEFFIAH, Den J& NOj i JF 1) F 2 07 20X 5 VU FEWF
FERAPT, (ER 38 B, TR L Al i
DNRA 3 2 2 IARAE X NLO B AT B A BLb
B, JUHE, B RARAE BAT 3 N,O A il
Hef i . PRI, 36T NLO F4a il Kok R re 4R
U B AR, R IEES ). Bl TR
W RALIE e IR T 2 TR FUHACE . R

J1 A R AR A W DN AN 255 BRI R
R g 55 05 1AL B RE A A A O SO R AR 1
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E%%O

4 4 i

BRI LK 5 FEFRBCH , X AS H - 4
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A S BRI AR FH R A Ak i B AN NLO AR A, (RS
ol AT e S S50 A Ao S B . AN TR) A= 7 30
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