34K %8 LA = O 1 123—131
Vol. 34,No. 8 ACTA PRATACULTURAE SINICA 20254 8 H

DOI:10. 11686/cyxb2024476 http : //cyxb. magtech. com. cn
WA, R, SR, AF . A ST A A JURI S PR AT T M [ Ak A ) 2E R R T R A AR 25 S A T B A, 2025, 34(8): 123—131.
PENG Hao, DONG Bao-zhu, MA Li-juan, e a/. Composition and carbon-fixation pathways of carbon-fixing microorganisms in soils of a typical steppe

and desert steppe in Inner Mongolia. Acta Prataculturae Sinica, 2025, 34(8): 123—131.

P 5 i 8 B & JR 0 3 iR =R 1 558 B R A 4B B
REBEBERERSH

EZ72N 1,2*% > 3 4 3 - 1 + 1

v EEHRL, AL TRALKEW T

(1. NSEH W2 R 2 U0 IR S R 22 B 2 Bt , I 58Ty RIS RE 0100705 2. 1 52 vty IV 28 DR 2 AL [ 0 3 0 DR T 5 R 8 DR 4P W ) R e Bt - R Aok, Y
Z20 MRS 0100705 3. NS R E G Rl 27 Be L IN B2 T IR AN R 01002054, Y52 Al R 27 0 IR 5 BRI, N 52 AT 4 010040)

FE L [ FRAUE Y T LR AL RS CO IR R B T 4 b o 5 XA ARG L, T 5 X Sk Wy [ ik
0 AR X TR B R (S T A AR AT S R A e, R T R i [ AR AR SO R F 4 T
RXADREBACFE . A B 57 Lh Py 520ty S0 80 R RTRITE 58 0I5 A+ S8 500k 0 S 4L JAT T R 3 o AR
T 2R RN B e v A 1 25 5 o WFSTAE 1) R 2R R R R - v Ay 14 B B AR W 2 (49D T R O 4
Y75 TV T A R gt T 40 7 T YT I L e i o B T LB R 2) 6 AT R R A R (rTCA) 13- 5 T R 6 2R
(3-HP ) AH X =F B 77 i 156 50 it 4= 398 v 0 28 v T AU 5 Ji 5 3) rTCA R AR SCHER EC(1. 2. 7. 1) M EC(1.2.7.3) .3-HP
WA EC(6.4. 1. 2) MIEC(6. 4. 1. 3) iy 4 fi 3L P =F B 76 Fie 0w J - 3 iy TR 0 J5 L 9k, PN 528 T e i
5T 1 S 9 B Bl A 0 () T B 3k A e JHL v i O 5 PR = 0 ey T A R U6l b 3 D 5 B R 5T - [ B E A B
A ERA KRR CO, M.

SR LR A T [ RR AR A ) 5 GRS AL 5 AR

Composition and carbon-fixation pathways of carbon—fixing microorganisms in
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Abstract: Autotrophic soil microbes can assimilate atmospheric CO, and fix carbon into the soil. The relative
contributions of soil microorganisms to carbon fixation are greater in arid regions than in humid ecosystems.
However, current carbon-fixation models mainly focus on plant functions and often neglect the roles of soil
autotrophs. Therefore, such models cannot accurately predict carbon sequestration in the soil of arid ecosystems. In

this study, we focused on the soil microorganisms of the typical steppe and desert steppe in Inner Mongolia, and

WS F 3B - 2024-11-26 5 [ F 49 : 2024-12-30

BA&TUH < E 5 A RBE IS (3206140110) , 2L E 3 A SCHESRHA 058 LRI 4 (20YTAT790058) Fl N 571 L IA X L& 5 AL S AR BHIR L 45 96 151 H
(NCYWT25063) % i

fE# B 223 (1976 — ), L, W ma RN, W #4042 , 1§+ . E-mail: pengden@163. com
* il [F1E# Corresponding author. E-mail: pengden@163. com



124 ACTA PRATACULTURAE SINICA(2025) Vol. 34,No. 8

analyzed differences in the composition and metabolic pathways of carbon-fixing microbial communities in those
soils. The main results were as follows: 1) There were 14 carbon-fixing microbial groups (classes) in soils of both
categories of steppe, among which Acidimicrobiia, y-Proteobacteria, and Chloroflexi showed significantly higher
abundance in the desert steppe soil than in the typical steppe soil; 2) The relative abundance of genes related to the
reductive citric acid (rTCA) cycle and the 3-hydroxypropionate (3-HP) cycle was significantly higher in the desert
steppe soil than in the typical steppe soil; 3) The abundance of genes encoding key enzymes in the rTCA pathway
[EC (1.2.7.1) and EC (1.2.7.3) ] and the 3-HP pathway [EC (6.4.1.2) and EC (6.4.1.3) ] was higher in the
desert steppe soil than in the typical steppe soil. Clearly, the abundance of carbon-fixing microorganism classes,
carbon-fixation pathways, and genes encoding their key enzymes was higher in the desert steppe soil of Inner
Mongolia than in the typical steppe soil, indicating that the desert steppe soil microorganisms have stronger potential
for atmospheric CO, fixation.

Key words: grassland soil; carbon-fixing microorganisms; carbon-fixation pathways; metagenomics; relative
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Table 2 Relative abundance of carbon-fixing microorganisms

(class) in soils of typical steppe and desert steppe ( % )
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Fig.1 Relative abundance of dominant species of carbon-fixing microorganisms in soils of typical steppe and desert steppe
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Fig. 3 Comparing the relative abundances of enzyme coding genes regulating reductive citric acid cycle (rTCA) and 3-

hydroxypropionate cycle (3-HP) in two types of grassland soils
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FETIRR G A B B/ . A . Comparing the relative abundance of enzyme coding genes regulating the reductive citric acid cycle (rTCA); B: Comparing
the relative abundance of enzyme coding genes regulating the 3-hydroxypropionate cycle (3-HP). The number inside the box indicates the regulatory
enzyme of the carbon sequestration pathway, and the red boxes indicate that the relative abundance of enzyme coding genes is significantly higher in
typical steppe than in desert steppe (P<20.05). The light red boxes indicate that the relative abundance of enzyme coding genes is higher in typical steppe
than in desert steppe, but there is no significant difference (P>>0.05). The green boxes indicate that the relative abundance of enzyme coding genes is
significantly lower in typical steppe than in desert steppe (P<C0.05), while the light green boxes indicates that the relative abundance of enzyme coding
genes is lower in typical steppe than in desert steppe, but there is no significant difference (P>>0.05). The white boxes indicate the genes encoding the

enzyme that was not annotated in metagenomic sequencing analysis. “*” marks the key enzyme of rTCA or 3-HP.
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