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Nitrogen gaseous loss and functional genes of nitrogen cycling in
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Abstract: [ Objectives | The effects of different irrigation treatments on gaseous nitrogen loss and nitrogen
cycle functional genes in a greenhouse cucumber ecosystem were explored to provide data support for further
studies on gaseous nitrogen loss in a greenhouse farmland system under different irrigation methods. The

results provide a theoretical basis for the formulation of irrigation schemes in greenhouse vegetable
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production systems in China. [ Methods ] Facility cucumbers were chosen as the research subjects for field
experiments. The experimental designs included traditional irrigation (100% IWD), 25% water-saving
irrigation (75% IWD), and 50% water-saving irrigation (50% IWD). Through in situ field monitoring
experiments, continuous observations and records of N, O emissions and ammonia volatilization from the soil
of facility cucumbers were made using static chamber-gas chromatography and ventilation absorption.
Nitrogen cycle functional genes were identified using high-throughput qPCR gene chip technology. [ Results ]
@ Among the various irrigation treatments, the cumulative emissions of N, O were as follows: 100% IWD
> 75% IWD (p<C0.05) and 100% IWD > 50% IWD (p<C0.05). @ Cumulative ammonia volatilization was
75% IWD > 50% IWD > 100% IWD (p<C0.05). @ The overall abundance of nitrogen cycle functional
genes in the soil changed significantly (PERMANOVA, F =241.82, p =0.001). @ Cucumber yield was
100% IWD > 75% IWD > 50% IWD (p<C0.05). [ Conclusion] Irrigation at 50% significantly increased
nitrification gene abundance, whereas 75% and 50% irrigation significantly decreased denitrification gene
abundance. Denitrification was the main factor affecting N, O gas production in surface soil treated with 100%
irrigation. Reducing the irrigation water volume by 25% led to a decrease in denitrification gene abundance in
the surface soil and weakened the denitrification process in the surface soil, reducing N, emissions.
However, reducing irrigation water by 50% did not significantly change denitrification gene abundance or
N, O emissions at the soil surface.

Keywords: greenhouse cucumber; irrigation; nitrous oxide; ammonia volatilization; functional genes of nitrogen
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24 AREEBLETERN~E

AN TR HEBE Ak T L A R b B AR 1 fr
. 100% IDW,75% IDW.50% IDW 3 />4 3 i)
JKFEH 100% IDW>75% IDW>50% IDW,{HJE %
FEAR/NCA L 5%,

3w
3.0 ARERAXTIZHEER N,O HEF A0

N, O J&—F B A 5 K FHIR 3 e 1 K ) s 0l =
SR A F Y 4 BROP L VR A ABDRD HE s LA B TR



5% 2

T3 A D7 O B TR A O S U0 B D) R A PR A 2 T 69

ZERR Y . N, O HEl 2R h 4 5 b A W 0 A
P B A A A T A By S A A2 0 DR R
N, O 77 A Fil I J5 i i g 25 2R b 3 vh i Ak
B A A 2 i T A ] 60 98 i 07 X5 1 - 4 3 Al 1
JBE 1 78 g e AR EUIE A B S R e AR
NH{ Il 2 A6 7E I — 2B Ao NOS L ik
PERIXS N, O HERL i B 5T kAR X &A%, OF AR R 2
BB MR T ZA S BEM 1%60 . ARy
2 i AR K g B W R = o RUE 36 2 AE
BEP] A, TG N ERE AR N, O Rk, A OFFERR,
TEZK 73 & BN 4590 42 T1 2 9020 iy 3 B2 b, KA Y
N, O 2x [l ip B b sl e 22 < . Hovb, g Ak i
FEAE L HEIK 4335 5 6006 ~70 Yo i A2 3 N, O 4=
B F2 B IR ER L T B A A i AR A R K o R i
TOYORT i E PR R Yok 4y E R 802
Wf, P Y N, O 7= 8 AT RE 22 52 B BR L i 27
PRl A & s o=y AR OR3P S

~ 60000000 I
< 50000000 | I 1 100%IWD
) [ 75%IWD
§ 40000000 - I 50%IWD
1 30000000 |

il

& 20000000 |

'

10000000 -

b

0

ureC

B7 AEERLEBEEENTIESUBEELEWNES
Fig.7 Absolute quantification of ammoniating genes in cucumber

soil in different irrigation treatment facilities

x1 TREBLEBEREENTE

Table 1 Cucumber yield from different irrigation treatment facilities
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Fig.8 Relationship between cumulative N, O emission and nitrogen cycle function genes in vegetable plots
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