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Comparison of microbial communities and denitrifying gases
emissions between the soils from a greenhouse and nearby
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Abstract: [Objective] The soil microbial communities and N,O emissions were compared between
soil samples from a vegetable greenhouse and outside farmland. [Methods] Denaturing gradient gel
electrophoresis (DGGE) and quantitative PCR were used to investigate the difference of soil microbial
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communities and functional gene abundance, respectively. A robotized incubation system was
employed to analyze the gaseous products of denitrification and calculate the ratio of
N2O/(N,+N,O+NO). [Results] Significant differences were observed in soil bacterial communities
between the two soils. The total number of bacteria in the greenhouse soil was higher than that of
farmland. However, relative abundance of functional genes (nirSand nosZ) of the two types of soil was
no significant difference. There were lower N,O accumulation and N,O/(N,+N,O+NO) ratio in the
farmland soil compared to the greenhouse soil. In addition, the patterns of gas emissions in the two
soils were significantly different in the early stage of anaerobic incubation. DNRA might lead to the
increase of ammonium nitrogen content after the anaerobic incubation. [Conclusion] The higher
strength of fertilization in greenhouse soil resulted in significant changes in soil bacterial communities
and higher active soil microbial mass, N,O accumulation and N,O/(N,+N,O+NO) ratio. The soils from
a greenhouse and a farmland, of which the greenhouse soil came from, have distinct nitrate respiration

2015, Vol.42, No.5

property. DNRA may be responsible for certain amounts of N,O emissions in both soils.

Keywords: Solar greenhouse, Denitrifier, Microbial community, Nitrous oxide, DNRA
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Table 1 Characteristics of soils from greenhouse soil and farmland in 0-20 cm layer

o Oﬁ*wc AR SRS AR S it TR RSt

Treatment r(ggé;i:lg(; Organic N (g/kg) NH,-N (mg/kg) NOs -N (mg/kg) NO; -N (mg/kg)
CN 14.0+0.3 1.70+0.10 0.63+0.10 86.6+4.9 2.68+0.20 6.15+0.00
FM 13.240.1 0.86+0.30 0.48+0.00 32.0+£2.5 2.21+0.40 7.77+0.10
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http://journals.im.ac.cn/wswxtbcn

4300 h.,
1.7 TEXHTES=H pH ENE

THENASR . EASRMNE RS %E (LR
a3 Hr ) U905 82 W0 Al 25 U A )y vk % B B
HI634-2012 J5ik, fRIEBAELIRINT « FRIGE T
1€ 10.00 ¢ F 200 mL AR M@K, A 50 mL
FALHER( mol/L), YT pH {HZ 8.0, 20+2 °C
fEIR IR PEE 20 min, FFE KL 40 mL $EHOR T
50 mL R ZHEEEH, 7E 3 000 r/min 2545 T
BT S mine AR FIEWEEEE 50 mL —ff)
PR . [FIEHgES s, DoAY RR AR
SEARERZR, WIS SCHk[20]. pH A 7K 1
Feh 51, #EAIEE Lh)s, A pHITE.
1.8 TIEREUSEFERNE

SR AR Y T2 S MGE 1 0% 3 R 5 A B SH 0
AT ARG 3 b o AR TSR S5 3R
A He (99.999%) 4.110 mL/min, F:iE 50 °C, CO,
I N, 28 Haysep Q HETi4r 24553 lliE A PLOT Fil
Molsieve HJ5 R FH#E S 45 (250 °C) ke,
N,O % Haysep Q I PLOT )5 % FH HL -4 2546 I
£8%(330 °C)K . [RIAF7E NO Analyzer 1153 NO ¥
JERH . B AR B S 40 B B P AR
Z, A E AN R NLO/(NONLO+N) =1 EE
1.9 HESZIHS SR

FF Quantity one #£17 DGGE I T4k, %
PR FH SPSS 21.0 #E AT BLIR R Iy 22 3 i (S & 7K
0.05) Lk K 4 38 B 1 & 184 (PCA) 7 M o 1EEIRH
OriginPro 8.5, FZE A EHEIE =0 : SFIERER

2 HRE58Hh
2.1 AEE%EA DGGE R EiLEL R

AT 16S rRNA FE[H V3 X f45 5514514 DGGE
HL UK RS2 SN 1A Fios . B NAE STt AR Y 1 45
SN H S R R B X, BR TR
B R SMAMREHEREAN, SR IR T £
BT BT o IR —Fh 00 4 R I T AR
PERF . ERU M (B 1B)ZE SR EI, WA R



P45 TREAEE P55 B AR T S TR AR S A A ™ AR B EE B BT 839

A
FM1FM2 FM3 CN1 CN2 CN3

20¢F
n
1.0+
3 o
-
o
0
(n-j 0
o o
-1.0
m
-1.0 -0.5 0 0.5 1.0 1.5

PC1 (64.8%)

El1 #MRESEESE 16S rRNA £E DGGE 154 EiE(A); MISMRESHIAREMAESE DGGE 5 EiEHE
HIERL S 57T (B)
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Table 2 Quantity of bacteria and relative abundance of nirS and nosZ gene in two types of soil

AN R EL (<10’ DL /55 T 1)

nir S K AR F B2 (nirS'16S rRNA)

nosZ FERIAFXT B x 10 (nosZ/16S rRNA)

Ak
Soil samples Total amount of bacterial Relative abundance of nirS gene Relative abundance of nosZ genex10™"
P (x10° copies/g dry soil) (nirS'16S rRNA) (nosZ/16S rRNA)
FM 6.00+£0.84 a 0.16+0.04 a 0.24+0.03 a
CN 42.30+9.98 b 0.24+0.03 a 0.25+0.05 a

e AFETEE a, b FREAIEZ [H] 25 5 B 3 (P<0.05).

Note: Different small letters (a or b) represent significantly difference at the P value of 0.05 level.
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Figure 2 CO, revolution of two types of soil during the incubation process (A) and first 35 hours of anaerobic incubaion (B)
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Note: A: N,O; B: NO; C: Np; D: NoO/(N2+N,O+NO).

071 o N 0.012
06y M 0.010
g 03¢ = 0.008
< 04f <
£ 03 : 0.006
Z 02l 20.004
0.1} 0.002
0.0¢c . . . , , 0.000}
00 02 04 06 08 10
t(h)
D
e
- o6l T ™
E a
3 Z 0121
g Q,
51/ %N 0.08}
z <
S 004
I I “000l——©o o —8
00 02 04 06 08 10 00 02 04 06 08 10
t (h) t(h)

4 REISFRMEAT 1 h REUSER~E
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http://journals.im.ac.cn/wswxtbcn



842 WA @R Microbiol. China 2015, Vol.42, No.5

*3 BEFRESDRTHESE. HSRUK pH EREL

Table 3 Changes of NO,-N, NH,"-N content and pH value before and after the incubation
A AR = BEASE TR pH {H

iﬁl NO; -N content (g/kg) NH,'-N content (g/kg) pH value
san$les KT B T B KEFRHT s
Before incubation After incubation Before incubation ~ After incubation  Before incubation  After incubation
CN 2.68+0.23 a 4.03+0.29 b 0.63+0.07 a 4.87+0.05 b 6.15+0.01 a 6.46+0.03 b
FM 2.21+0.42 a 30.39+2.01 b 0.48+0.04 a 2.70+0.29 b 7.77£0.11 a 7.68+0.03 a

0 AEFEEa, b FoREARRLS S S G 22 B 25 57 .35 (P<0.05).
Note: Different small letters (a or b) represent significantly difference at the P value of 0.05 level.

HIAMR ) EG pH N 7.77 (3% 3), J8 T itk -3
RiFR A R R AT PR, IS 488 pH FES53RRT
H 615, RiFRSLLEHIG, EMHE pH A T B
T, FEdE.
3 Wi

FEESEH R HEH 25 5ER , KREAS IR A ML
K, T A A IR R E A A (T
et R, HHEm RS b e TR S Sk
N,O (B H) y T i AT A (1 — RIS
IR, 2R AT B AGS BE, RN A
WFFT AT A Rl — 3256 AT 0, et PR = 4%
AFEFHFSFE, NoO HEHURIE B Eh itk e [m) A5 3 1
il AR SR E R I SRR TS R AL
= TRAFSE

SN AR L, 32 T SR R 2
RIE] . AP R A s SR O 25 A nirS
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