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Characterization of Soil Labile Organic Carbon Fractions in Larix Gmelinii
Forests with Different Understory Vegetation Types
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Abstract: [ Objective] To explore the characteristics of soil labile organic carbon (LLOC) fractions in Larix
gmelinii forests with different understory vegetation types and to provide a scientific basis for studying forest soil
LOC and its stability in the Daxing'an Mountains. [ Methods] Four types of L. gmelinii forests with distinct
understory vegetation were selected as study sites, Rhododendron dauricum-L. gmelinii forest (DJL) , Ledum

palustre-L. gmelinii forest (DX1.) , Carex tristachya-L. gmelinii forest (TCL) , and Sphagnum palustre-L.
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gmelinii forest (TXL). From May to September of 2024, the mass fractions of soil LOC fractions in the 0 — 30 cm
soil layer were measured, as well as the carbon and nitrogen mass fractions of litter and mattic epipedon. The mass
fraction variation patterns of soil LOC fractions of L. gmelinii forests were analyzed across different understory
vegetation types, and their key influencing factors were identified. [ Results] 1) From May to September, the
overall mean mass fraction of soil microbial biomass carbon (MBC) in the 0 ~30 cm soil layer of TCL (612.40 mg/kg)
was significantly higher than that of the other three forest types (p<Z0.05), with the lowest value observed in DXL
(355.07 mg/kg). TXL exhibited the largest increase, whereas DXL showed the smallest. 2) The mass fractions
of easily oxidized organic carbon (EOC) peaked in July across all forest types. Among them, TXL consistently
had higher EOC mass fractions in the 0—5, 5—10, and 20— 30 cm soil layers compared with TCL and DXL, and
significantly higher than DJL. (p<Z0.05). Furthermore, the variation of EOC mass fractions in TCL and TXL
from May to September was greater than in DJL. and DXL. 3) Soil dissolved organic carbon (DOC) mass fractions
of four forest types declined from May to September in a fluctuating pattern, ranging from 72.23 mg/kg to 284.36 mg/kg.
The reduction in TCL was significantly greater than in DJL. and DXL (p<C0.05), but did not differ significantly
from TXL (p=>0.05). 4) In July, the mass fraction of particulate organic carbon (POC) in the 0—30 cm soil layer
of TCL was higher than that in other forest types, with the lowest value in DJL.. The overall mean POC mass
fractions in TCL and TXL were significantly higher than those in DXL and DJL (p<C0.05), while differences
between TCL and TXL, and between DXL and DJL, were not significant (»=>0.05). 5) In DJL and DXL, soil
LLOC fractions were significantly positively correlated with total organic carbon (TOC) and total nitrogen (TN),
but negatively correlated with soil bulk density (BD) and soil ammonium nitrogen (AN) (p<C0.05). BD and TOC
were identified as dominant factors influencing soil 1.LOC fractions in TCL and TXL. [Conclusion] Understory
vegetation has a significant impact on the soil LOC fractions of L. gmelinii forests. The mean mass fractions of soil
EOC, DOC, and POC in TCL and TXL are significantly higher than in DXL and DJL, while the soil MBC mass
fraction in TCL is significantly higher than in other forest types. From May to September, the variation of soil
LOC mass fractions in TCL and TXL is larger than that in DJL. and DXL. The research results are of great
significance for understanding soil carbon pools and their stability in L. gmelinii forests with different understory
vegetation types.
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Table 1 Basic information of sample plots

P (%%fn/ 5 BT 3 A %Tf?fzmij?g/ 1 %i’iﬂfé/ jﬁﬂlzd =/ %f@/
DIL 1217 1.5.6.8.9 11.52+1.02 0.7 13.6745.02 15.7£6.1 75~90
DXL 1267 2.1.5.6.7.9 9.63+1.42 0.8 13.30£3.35 14.0£5.2 75~90
TCL 1567 3.2.5.10 6.01+0.66 0.7 12.81+6.11 14.64+4.2 75~90
TXL 1300 4.2.6.8 5.22+0.92 0.7 14.01+4.52 13.9+5.5 75~90

1 1~10 43 3 Ry 2442 AL B8 (Rhododendron dauricum) K3 (Ledum palustre) (8 %.(Carex tristachya) Ve 5 & (Sphagnum palustre) 5 Wi ik
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Table 2 Basic indicators of sample plots
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7% 9 24 9 A A= Wt ; /
R e T ATHLRE pH  LHEAKR/ %
By g-kg g-kg B LK/ B LK/ (o ke D)

(g-kg D (g-kg D 658
DIL 18.60+0.29 2.464+0.35 447.614+2.46 441.314+4.01 382.97+£10.21 5.5340.51 22.574+2.55
DXL 23.73+£0.55 3.04+0.44 440.5145.89 431.2747.60 356.83+11.04 5.6740.88 21.9944.63
TCL 35.37+0.39 3.774+1.02 425.47+14.56 453.354+9.42 415.33+7.82 6.324+0.26 58.77+5.99
TXL 44.9040.90 2.754+0.98 449.42411.28 428.0047.32 381.33+£10.14 6.02+0.44 50.5246.21
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Fig.1 Variation characteristics of soil MBC mass fractions of L. gmelinii forests with four understory vegetation types
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Fig. 2 Variation characteristics of soil EOC mass fractions of L. gmelinii forests with four understory vegetation types
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Fig. 3 Variation characteristics of soil DOC mass fractions of L. gmelinii forests with four understory vegetation types
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