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Impacts of Land Use Intensrﬁcatlon Level on Fluvo-aquic Cropland Soil Microbial

Commumtya Abundance and Necromass Acmmulatlon in North China

LI Sheng-jun, SHENG Mei-jun, LI Gang* , WANG Rui, LI Jie, ZHANG Gui-long, XIU Wei-ming *
( Agro-Environmental Protection Tnstitute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China)

Abstract; Despite the essential role of soil microorganisms in nutrient turnover in soil ecological systems and the recognized paramount significance of microbial necromass to
soil organic carbon accumulation, how microbial community abundance and necromass respond to land use intensification level regulation remains poorly understood. To
address this knowledge gap, based on the land use intensification level, three treatments were set up[ annual wheat-maize rotation (CC) , altemating temporary grassland with
wheat planting (TG) , and perennial grassland (PG) |, and a long-term fixed filed experiment was established to investigate the influences of the regulation of land use
intensification level on bacterial and fungal community abundances; the accumulation of bacterial, fungal, and total microbial necromass; and their contributions to SOC
sequestration using droplet digital PCR and amino sugar detection technologies. We further sought to determine the key factors driving the bacterial, fungal,, and total microbial
necromass C accumulation. Our results demonstrated that fungal community abundance was strongly affected by land use intensification level regulation compared to that of the
bacterial community, which increased with decreasing land use intensification level. The total microbial necromass C predominated the SOC accumulation across all three land
use intensification levels, which contributed 52. 78%, 58.36%, and 68. 87% to SOC, respectively, exhibiting an increasing trend with the decline in land use intensification
level. Fungal necromass C accounted for more than 80% of the total microbial necromass C, indicating its predominance in the accumulation of the total microbial necromass
C and active variation via the reduction in land use intensification level. There was no significant difference in hacterial necromass C (MurA) content, with the trend of CC <
PG <TG, whereas fungal necromass C ( GluN) was observed to be significantly shified hy the modulation of land use intensification level, with contents in the TG and PG
treatments being higher than that in the CC treatment, especially for the PG treatment (with an increase of 6. 10% ). The increase in deteI‘ld] necromass C accumulation was
associated with microbial demand for N and was affected by the halance between soil C and N; however, the accumulation of fungal necromass C was jointly manipulated by a
wide variety of biotic and abiotic factors. Altogether, our work provides evidence that agricultural land use intensification level regulation can enhance soil extracellular enzyme
activity and accelerate nutrient transformation through changing edaphic properties, thus improving fungal amount and necromass C accumulation, with active contribution to
total microbial necromass C and even SOC.

Key words: land use intensification level; bacteria; fungi; abundance; amino sugars; microbial necromass carbon
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TS (P <0.05).
2.2 bR LR AR R R RIS E
Al

5 CC ALFEAH L , PG Ab B8 fin T 3941 o V%
FHE, M TG ALFEFRAL T+ HEAN B RV 25, (H A AL
HZHZERFABZF[P>0.05,K 1(a)]. KM, 13
FUPA RV 2 3] - b 4 240 R AR B AR Ak ) d 5
[ P <0.05, & 1(b) ], HAC(H kb 1 5 29 F] 72
JE (AR T T, Herb PG AR B 25 T €C F1 TG
PP <0.05). X TH G AE % 5 AR R R0
A, CC # TG AbFE R 2 & T PG Ab3H[ P <0. 05, &
1(c)].



8 TR A b AR A PR B AR ] o T SR A MR B R AE W) SRR R B 5 ) 4615
F1 FEL#EHFARET I EERMEEFETL)
Table 1 ~ Changes in edaphic properties and enzyme activities under different land use intensification levels
b o2
cC TG PG
pH 7.99 £0.07a 7.95 +0.08a 7.75 £0.04b
w(SM) /% 23.37 +1.02b 24.13 £0.33b 24.99 +1.49a
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Fig. 2 Changes in soil amino sugar contents under different land use intensification levels
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TG A-FE > PG AbFE > CC AbFE.
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Fig. 4 Changes in proportion of bacterial , fungal, and total microbial necromass C to SOC under different land use intensification levels
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Fig. 6 Regression analysis of bacterial, fungal, and total microbial necromass C with soil biotic and abiotic factors (n=9)
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