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Abstract: [ Objective] Mycorrhiza, as a bridge connecting plants and soil, play a crucial role in soil carbon (C)
budget. They absorb mineral nutrients from the soil in exchange for C fixed by plant photosynthesis, while
simultaneously contributing to soil C loss through respiration. Although the roles of mycorrhiza in soil C input, C
stability, and C sequestration are relatively well understood, knowledge of the effects of mycorrhiza on soil
respiration remains less explored. [Methods] Using network exclusion and comparison methods, this review
synthesizes current knowledge on the influence of mycorrhiza on soil respiration and its regulatory factors.
[Results ] Using the mesh exclusion method, researchers have successfully isolated and quantified mycorrhizal

respiration, and found that it accounted for an average of 16.8% of soil respiration. Specifically, the contributions
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of arbuscular mycorrhizal respiration and ectomycorrhizal respiration to soil respiration are 18.4% (2.5% —32.0%)
and 15.1% (3.0% —62.1%) , respectively. Compared to mycorrhizal-free plants, mycorrhizal-inoculated plants
increased soil respiration by an average of 26.0% . Mycorrhizal respiration responds differently to soil temperature
and soil moisture across various ecosystems, with mycorrhizal respiration appearing to be more sensitive to
changes in soil moisture. Soil nutrient availability regulates the symbiotic relationship between mycorrhizal fungi
and plants by affecting the nutrient acquisition strategies of plants, thereby regulating mycorrhizal respiration.
Additionally, biological factors such as fine root biomass, extraradical hyphal length density, and the substrates
supplied by plants also have significant effects on mycorrhizal respiration. [ Conclusion] As an important
component of both soil respiration and autotrophic respiration, mycorrhizal respiration contributes substantially to
soil C loss, which cannot be overlooked. More advanced methods are needed to isolate and quantify mycorrhizal

respiration, and incorporate it into global C models to more accurately assess soil C cycling dynamics, thus

providing a scientific basis for global C management and mitigating climate change.
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Fig.1 Co-occurrence network visualization of key words of the impact of mycorrhizal fungi on soil respiration in the literature
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Fig.2 Schematic diagram showing the experimental design for quantifying mycorrhizal respiration, root respiration, and

microbial respiration
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Table 1 The average contribution of mycorrhizal fungi to soil respiration

2F EAHY CAMD (Rpyo/Ri)/ % 275 3CHk 2F EAHY (ECMD (Ruye/ R/ % EE BTN
Schima superba 9.0 [25] Betula pendula 26.2 [14]
Mixed forest 6.8 [35] Lodgepole 26.0 [14]
Mixed forest 23.2~24.8 [36] Castanopsis fargesii 12.0 [25]
Cunninghamia lanceolata 9.8~23.0  [38-39] Larix sibirica 21.3 [26]
Erodium oxyrrhynchum et al. 24.0 [40] Pinus sylvestris 4.1 [26]
Stipa grandis et al. 22.5 [41] Picea abies 52.5~62.1 [45]
Malus domestica 10.7 [42] Pinus contorta 13.4~15.1 [46]
Hordeum vulgare 7.6 [43] Larix kaempferi 6.5 [47]
A];j;i;;zttﬁij;iﬁi ’ 8.0 [52] Pinus sylvestris 4.9~48.0 [48, 52:; ?35?7 -59,
Rubiaceae et al. 2.5~30.2 [54] Fagus sylvatica, Fraxinus excelsior 3.0 [51]
Festuca pseudovina et al. 13.7~15.8 %22 : i;} Picea abies 8.0 [51]
C, grasses 32.0 [64] Quercus robur 17.7 [53]
C, grasses 23.0 [64] Tsuga heterophylla 15.4 [55]
Forbs 9.0 [64] Quercus acutidentata 10.3~15.3 [58]
Diverse plant communities 9.0 [64] 1:;2: ‘\;;’Z\’Z\ 12.9 [61]
Rusa unicolor et al. 7.3~20.3 [67] Broad-leaved Korean pine mixed forest ~ 13.2~14.4 [65]
Phyllostachys pubescens 11.5~18.5 [68] Mixed forest 12.1 [71]
Mixed forest 6.8~10.6 [69] Moso bamboo 13.3~22.6 [37,71]

Broadleaved forest 10.2 [71]
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Table 2 The impact of mycorrhizal fungi colonization on soil respiration

A EAHY) AR L ) =/ % 2% R
Alliuvm porrum Glomus mosse 57.1 [79]
Trifolium subterraneum Glomus mossese —5.4 [80]
P. major ssp. pleiosperma Glomus fasciculatum 13.0~20.0 [81]
Pisum sativum Glomus intraradices 3.7 [82]
Capsicum annuum Glomus intraradices 38.3~94.3 [83]
Capsicum annuum GlomusAZ112 14.9~62.9 [83]
Helianthus annuus Glomus intraradices 30.0 [30]
Helianthus annuus Gigaspora gigantea 19.0 [30]
Trifolium alexandrinum Glomus intraradices —29.0~—23.0 [84]
Lycopersicon esculentum Glomus mosseae 40.4 [85]
Phaseolus vulgaris Glomus etunicatum —15.9~41.9 [86]
Plantago lanceolata Glomus hoi 33.1 [74]
Lolium multiflorum Mixture AMF species 5.0 (87]
Rice Glomusmosseae 23.8 [88]
Prunus discadenia Funneliformis mosseae BGCXJ01 29.6 [89]
Prunus dictyneura Funneliformis mosseae BGCXJ02 46.0 [89]
Xanthoceras sorbifolium Funneliformis mosseae BGCXJ03 32.2 [89]
Armeniaca sibirica Funneliformis mosseae BGCXJ04 34.5 [89]
Tomato(H1 229 5) Glomus intraradices 19.8 [90]
Sabina chinensis Funneliformis mosseae —49.0~86.2 [91]
Sabina chinensis Rhizophagus intraradices —42.4~104 .4 [91]
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