ses  KEGRFFER
IR ZIR Journal of Soil and Water Conservation

ISSN 1009-2242,CN 61-1362/TV
-

S—]

EE e

(K EARIFFER) B E R

H ARl 2 XA AR ] U A AR

= skg, XV, REE, R, BT, 25

DOI: 10.13870/j.cnki.stbcxb.2025.06.015

WA 3 2025-04-26

Mgk Hi:  2025-08-04

51 R TkFE, X, MEE, T, AT, =A. RACE XK H g E AR

PIRFERT FE R [JOL]. /K L ARFR 4R
https://doi.org/10.13870/j.cnki.stbcxb.2025.06.015

@NKit s

www.cnki.net

PEER: (EgER TR, FtENF B R ER TSR ER. Hoefa. B0 e
B ERERBNACSHE, HIBSRTITF. EmAad AR, HERse e A e i i
TR CRIEM L LI HERUE R, AT AR . WIS . B e R R
FRAFE 45 W1 DUIL8) O e (0 ED R Sl Hh AR A B T S 1 o S e R X 468 1 R R N 2 L 2B & (il
SR FLAG) A T H B EE ) e FARI AR BA QIR RHEERGEE, FF 6
BRSO R, AAETE S AR AT g S HARZ AT s R ) 28 BB A & [ 5 R T
HAR R AR R, ERE MG —HEIE S 7 f9 87 AU BE 1R E T AL Mo B AR S
DR T E R 2% R i, SRR — kAT, MBSO SO H & . WU AR AR N 2%,
AL BT R R AT A B S B L

HERBA: 400 g 5 (P ESART OefBo) BraELGRARZY, £ (hHE
FARIAT (WD) R & LA S 40T T P9 25— B 4 i, DLE RS B A O 20, 7 B
W /TR SO s i HERCE R B e Ae . R R E AR (2RO ) 2 [ 58T H
PG FEL R TR 1) R 2% S S R H YD (ISSN 2096-4188, CN 11-6037/Z), Ft LAZS LI 3T (1 44 i J4 4 1
KRS IE AR



2025-08-04 11:22:35 https://link.cnki.net/urlid/61.1362.TV.20250801.1623.002

55 39 55 6 1) K AR Vol.39 No.6
2025 4 12 A Journal of Soil and Water Conservation Dec., 2025
DOI;1().1387()/jAcnki.StbCXbAZOZt_).OG.OlS CSTR:32310.14.stbcxb.2025.06.015

KA X 5 L S AR L R b DR T U W R T SR [ ] K R R R 4, 2025, 39(6)
ZHANG Shuang, LIU Tao, HAO Ziyu, et al. Research progress on characteristics of nitrogen-fixing microorganisms in farmland soil of black soil

region in Northeast China[J]. Journal of Soil and Water Conservation, 2025, 39(6)

FAFLIXRETEBERMEYHEARHTR

KO A A AR RS, R R, BT, % B
(1 BB VT N — AR B RS i B 2 B R 7 e PR V0 € X PR S U W 5 A 28 5 ) BE IR AR R P B S 30 %, TR T
KPR 1633195 2. BTN — 4 B R 2 A B 24 AR 22 B A AT AR AL Sl 2 6 ARl T i S 30 %, PR TE KK
1633195 3. v [E Bk 5 ke A Wy A0 5 B Bl 4 00 9 90 T30 OF 24 Tl R s S 9 %, e 100101)

I =0 N I DO R o W A Ve S Y/ A S o A B T SR o T e | A e e A T = A T e
PIRI T T , o B R AT SR SR AR P 5 M TIE S48 (R 2 kit . (750K ] 2380 8 A= 0 0 T 2800 7 0 2
TRCEE W) FE 9 AR A T 0 Bl 2 0 il e T 20 0% e A R FH 92 B 1 R ) i, L < T 80 0 e ik R i HL AR R B iR )
CFER B AMAYSEE T . [8R] HAi® - kWY B A& M A Y 3 2648 Bradyrhizobium
Microbacterium Streptomyces Micromonospora # Desulfovibrio 521 o 1A= Wy i 1 24 FH 25 %2 20 A Bk
AR 1 B2 LA R b S8 57 2% P S5 TR R B9 W) 30 B e A A 2 AR AT TRT 280 T 22 A 5 B 4 P AT B 1008 1 e
Ha) , 1 11 G TR S B 0 P R T N O [ AR g T R 2 0 SR P R T R 5 L R
BB A HILJE 5 ik A5 A 2K [ G T A A G MR DI O . A 8T ST W R s AR A Y TR
Z 5 E RN ESREAREHR T EEZMEN . [HiL] @8 REGRARIL R L XA H 1%
I8 G T 2 0 B BV 2 R D) B AR T 2R S IR S WL, T Ay S e b Ay TR (4 15 A B IR e 28O T4 4
LR .

KRR - (5 A s nif SEIRE 5 T8 500 s B (R A PRET STk

RESHES:S154.3 T HRERIRAD A

Research Progress on Characteristics of Nitrogen—Fixing Microorganisms in
Farmland Soil of Black Soil Region in Northeast China
ZHANG Shuang"?, LIU Tao'*, HAO Ziyu"?, QIAO Sheng"*, ZHENG Yanning®, YAN Lei'”*
(1.Heilongjiang Provincial Key Laboratory of Environmental Microbiology and Recycling of Agro-Waste in Cold Region, College
of Life Science and Biotechnology, Heilongjiang Bayi Agricultural University, Daqging, Heilongjiang 163319, China; 2.Key
Laboratory of Low-Carbon Green Agriculture in Northeastern China of Ministry of Agriculture and Rural Affairs P. R. China,
College of Life Science and Biotechnology, Heilongjiang Bayi Agricultural University, Daqging, Heilongjiang 163319, China;
3.State Key Laboratory of Microbial Resources , Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China)
Abstract: [ Objective ] To address issues such as the decline in fertility and sharp reduction in biodiversity observed
in the black soil of Northeast China, this study summarizes and analyzes the research progress on key nitrogen-
fixing functional microorganisms in this region, thereby providing a scientific basis for the sustainable conservation
and utilization of black soil. [Methods] The nitrogen-fixing processes of microorganisms and the characteristics of
nitrogen-fixing microbial communities in black soil are reviewed. Nitrogen-fixing microorganisms achieve nitrogen
fixation through the catalytic action of nitrogenase, and the conserved nitrogen-fixing functional gene nifH has
been widely used as a marker to identify nitrogen-fixing microorganisms in black soil. [ Results] The nitrogen-

fixing microorganisms currently identified in black soil mainly include Bradyrhizobium, Microbacterium,
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Streptomyces, Micromonospora, and Desulfovibrio. The nitrogen-fixing function of microorganisms is influenced
by factors such as fertilization, tillage systems, and soil nutrient conditions. L.ong-term application of chemical
fertilizers alone reduces the diversity of nitrogen-fixing bacteria, while conservation tillage enhances soil structure,
fostering colonization and activity of these bacteria. Temperature significantly affects nitrogen fixation efficiency,
with extreme drought or low temperatures leading to a sharp decline in nitrogenase activity. Soil pH and organic
matter content are closely correlated with the composition and activity of nitrogen-fixing microbial communities.
Furthermore, these microorganisms not only contribute to increasing crop yields but also participate in greenhouse
gas emissions, playing an important role in maintaining the nitrogen cycle balance within ecosystems.
[ Conclusion]| By systematically reviewing the community structure, functional characteristics, and ecological
driving mechanisms of nitrogen-fixing microorganisms in farmland soil of the black soil region in Northeast China,
this study can provide a theoretical basis for the sustainable conservation of black soil and the efficient utilization of
agricultural resources.

Keywords: nitrogen-fixing microorganisms; nif gene cluster; nitrogenase; black soil conservation; environmental

contribution
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Fig.2 Phylogenetic tree of nitrogen—fixing microorganisms in black soil region
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