202048 H Z?ikmw'%%?ﬁ ¥51 58

doi;10.6041/j. issn. 1000-1298. 2020. 08. 033

E T KEGG RJ#x Bl E 1 & A 1518 i T il A M A T ik

EANA El=
(LA RSB, BEPIA 2 712100)

FEE . AR IERANFHA L KEGG i FEroR e  ZUREIEAR N TR DIBE PG Jb R/ N 22 14 AR R H 3D
FEAL 3 AIC 5 2 AR XT G, X el 12 b DX e FH A 285 22 0 e ] o R0 Z6UAG I 3 B 1Y) R B W W R B Th
RESERHEFT 34T . A5 5R T .3 MM NIEAKF T LU E WITE KEGG il A QI iE B 1 RE A PeoA 3 HT 7, LI
JIE - HE Ty RE L PR = 2 55 P Tt A Ak B ) O 2R 2 U1, i 5 1t A Ak B OG ZR A, it A B Wl M ok [ E L UGS
PSR PR 2 88, 0 ISR i A %) = S e 25 PR %o = B 8 O T AR i IS 5 7 e [ 72 e 422 o i B I 23
LIy REHE PRI RH S = B R T e S, 7 SR i A o~ A I 3 2 0 i e PR %o 2 B2 R T8 MG IE . Sorangium
Spiribacter . Lentzea . Rhodovibrio . Pseudomonas . Flavihumibacter . Streptomyces . Nitrososphaera .Rubrobacter .Dyadobacter .
Novosphingobium , Pedosphaera . Thermogemmatispora N % M X /N 22 3% VE + HE Bk B 2 & 42 b5 10 M 0 A= 9 Fh B
F4.2.1.2A. fumA. fumB  E2.3.1.9. atoB, mdh, ACSS. acs, korB. oorB. oforB, pps. ppsA | ppdK, sdhA. frdA | K18594 |
K18604 .F4. 2. 1. 2B. fumC . folD . ppc . accA Ay Jite B 7K - 7= A= BA i ) 7 (7) 5k [ & 22 DI REFE K, Sphingopyais , Alcanivorax |
Nitrosospira \Aeromicrobium , Roseiflexus . Devosia , Altererythrobacter 12 XN 2 A 4 5 E A 3 Y R s nirB |
nasA nasB nrt. nak. nrtP. nasA  GDH2 Sy i IT 7K 7= A B G 107 () A = B REFL A, St A0 B8 A 45 T 9 N0
FEAI -3 0 TR R A i Ml DX/ 22 VAR I T =K )

SR, FIBUEY, ML KEGG; BRIERME; AItHE R i@fv v
RESES: SI154.36  XEFRIRE: A XEHS: 1000-1298(2020)08-0303-08  OSID: HEwE

Soil Microbiome Screening for Carbon Fixation and Nitrogen
Metabolism Pathways Based on KEGG Database

WANG Xiaoli WANG Shulan
(College of Agronomy, Northwest A&F University, Yangling, Shannxi 712100, China)

Abstract: Using metagenome sequencing technology and fixed carbon and nitrogen metabolism in KEGG
database as a research tool, taking wheat continuous cropping grain long-term positioning of three methods
for fertilizing soil in Shaanxi Weihe Hanyuan as the research object, the influence of microbes in the
farmland ecosystem in the region of fixed carbon and nitrogen metabolism pathway of main microbial
species and functional genes were analyzed, and the results were as follows: PcoA analysis of metabolic
pathways of soil microorganisms at KEGG database Level 3 at three fertilization levels showed that the
abundance of functional genes in soil under conventional fertilization was closely related to the balanced
fertilization treatment, but it was far from that under low fertilization. Fertilization significantly changed
the functional gene abundance of carbon fixation and nitrogen metabolism, and the main functional genes
of conventional fertilization and balanced fertilization were larger than that of low-dose fertilization. In the
carbon fixation pathway, the abundance of main functional genes in the conventional fertilization was
greater than that in the balanced fertilization, and in the nitrogen metabolism pathway, the abundance of
the main functional genes in the balanced fertilization was greater than that in the conventional
fertilization.  Sorangium,  Spiribacter, Lentzea, Rhodovibrio, Pseudomonas, Flavihumibacter,
Streptomyces,  Nitrososphaera,  Rubrobacter,  Dyadobacter,  Novosphingobium,  Pedosphaera,

Thermogemmatispora were population of soil carbon fixation pathway marker microorganisms in this

Wk H 5. 2020 —05 -30 &[] H A 2020 —06 —20
E&£WA . BHEARPELET EWH (31671641)
TEERN . T/FI(1967—) , L, BB sc g 1, RN FHAAPHEAE K LI YIS, E-mail ; nwwangxl@ nwsuaf. edu. cn



304 P

1/ 1 R O S ¢

2020 4F

region. E4.2.1.2A. fumA. fumB, E2.3.1.9. atoB, mdh, ACSS. acs, korB. oorB. oforB, pps. ppsA,
ppdK, sdhA. frdA, K18594, K18604, E4.2.1.2 B. fumC, folD, ppc and accA produced significant

responses to carbon fixation function genes for fertilization level. Sphingopyxis, Alcanivorax, Nitrosospira ,

Aeromicrobium , Roseiflexus, Devosia, Altererythrobacter were major species of nitrogen metabolism. nirB,

nasA, nasB, nrt. nak. nrtP. nasA and GDH2 were the main functional genes of nitrogen metabolism in this

region. Balanced fertilization was more beneficial to fertilizer saving and emission reduction and

sustainable use of soil, which was the fertilization level suitable for continuous wheat field in this region.

Key words: soil microorganism; fertilization; KEGG; carbon fixation pathway; nitrogen metabolism
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£1 10~20cm tEFHER
Tab.1 Nutrient status of 10 ~20 cm soil layer

MR A LSRR BAER HRA TR/ S R R H S L R i L/
LEN (g'kg™) (g'kg™) (mg-kg™") (g-kg™) (mg-kg™") (g-kg™) (mg-kg™")
SB 15. 66 0.89 13. 66 0.77 13. 840 10.73 234. 90

SL 13.22 0.70 7.97 0.67 9.627 11.13 210. 10

sC 15. 66 0.90 22.91 0. 81 22. 640 11.15 218. 11
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Fig.2  Gene detected by carbon fixation pathway of three fertilization methods
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Fig.4 Analysis of species (genus) and gene correlation of carbon fixation pathway
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Fig.7 Correlation analysis of species and genes in response to nitrogen metabolism pathway
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