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Abstract: Mycorrhizal respiration (Ry,.) significantly affects the carbon cycling in terrestrial ecosystems, yet its
contribution potential and main influencing factors remain unclear. In this study, a meta-analysis was conducted
by using 105 datasets from 41 publications. By employing a mesh exclusion method to distinguish soil respiration
components, we quantified the average contribution of Ry, to soil autotrophic respiration (R,,,) and total soil res-
piration (R;), and compared the differences between arbuscular mycorrhizal (AM) and ectomycorrhizal (ECM)
contributions. The results showed that the average contribution rates of Ry, .to R, and Ry were 38. 55% and
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16.87%, respectively. Specifically, the average contributions of AM and ECM to R were 16.78% (ranging
from 2.48% to 32.00%) and 16.73% (ranging from 3.00% to 54.47%) , respectively. Correlation analysis
indicated that the Ry, rate was significantly negatively correlated with absolute longitude, mean annual precipita-

tion, soil total nitrogen, and soil total phosphorus, while it was significantly positively correlated with soil pH and

fine root biomass. Over all, Ry, 1s an important component of soil respiration, and is affected by environmental
factors, soil nutrient supply, and symbiotic relationships. This study revealed the contribution of mycorrhizal res-
piration to soil carbon fluxes at a global scale, providing a scientific basis for improving soil carbon cycle models.
Key words: Soil Respiration; Mycorrhiza Respiration; Grid Exclusion Method ; Soil Properties; Ecosystem
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Table 1 Summary of the literature sources of mycorrhizal respiration data used in this study
RERIRY] LERG A EAEY) LERG
2 7% Sk Ref s 22 30k Ref s
Host plantsCAM) Ecosystems % CH Referencs Host plantsCECM) Ecosystems 5 30H Referencs
Hordeum vulgare B Grassland Moyano et al 2007 2!/ Betula pendula #EHk Forest  Heinemeyer et al 2007 22!

Acer pseudoplatanus
Holcus lanatus
Rubiaceeac et al
Festuca pseudovina
Malus domestica
Mixed forest
Festuca pseudovina et al
Stipa grandis
Festuca pseudovina et al
Cs grass
Mixed forest
Phyllostachys pubescens
ribwort
cedarwood
C, grass
Phyllostachs Pubescens
Schima superba
Festuca pseudovina et al
C, grass
cedarwood

Cs grass

PR Forest
B Grassland
FEMK Forest
FEHK Forest
FEM Forest
FE MK Forest
5l Grassland
B Grassland
O Grassland
o Grassland
FEMK Forest
PR Forest
o Grassland
FRMK Forest
O Grassland
FRAK Forest
FEMK Forest
O Grassland
Bl Grassland
FEMK Forest

FEHK Forest

Fenn et al 2010 1)
Heinemeyer et al 2012 1%
Fisher et al 2013 2°)
Balogh et al 2016 "
Tome et al 2016
Metcalfe et al 2018 Y
Papp et al 2018 1%
Lietal 2018™
Balogh et al 2019 7]

Tiruvaimozhi et al 2019 ¥/

Riutta et al 2021 1"
Ge et al 2020 4%
Heinemeyer et al 2006 4!
Zheng et al 2022 1%
Gui et al 2018 147
Jin et al 20234
Liu et al 20215
De Luca et al 2024°Y
Yue et al 2024
Xia et al 2024
XD 2012 0

FEFK Forest
FEMK Forest

Moyano et al 2008 117!
Subke et al 2011 #

Fagus sylvatica
Tsuga heterophylla

Pinus sylvestris #Ebk Forest  Hasselquist et al 2012 29
Quercus robur FEHE Forest  Heinemeyer et al 2012 1%
Pinus sylvestris FEFK Forest Vallack et al 2012 13
Pinus sylvestris #Ebk Forest  Matvienko et al 2014 2!
Picea abies FEFK Forest Neumann et al 2014 %
Pinus sylvestris FRM Forest Barba et al 2016 %
Pinus contorta TRk Forest Subke et al 2018 %
Pinus sylvestris et al FEMK Forest Zeng et al 2018 %

Yan et al 2019 4V
Zeng et al 2020 [+

Ryhti et al 2021 7
Liu et al 2012 19

FEM Forest
PR Forest
FEFK Forest
FRMK Forest
PR Forest
FEMK Forest
FR Mk Forest
TR Forest
FEMK Forest

mixed forest
Pinus sylvestris
Pinus sylvestris
Pinus tabulaeformis
Heinemeyer et al 2007 2
Yan et al ,2019 #
Liu et al 2021 &
Hagenbo et al 2019 %)

Makita et al 2021 %

Lodgepole
Pinus contorta
Castanopsis fargesii
Larix kaempferi

Pinus sylvestris L

HAM, AR ECM, A E TR AR
Note: AM, Arbuscular mycorrhizal; ECM, Ectomycorrhizal
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Table 2 The average contribution of different components of soil respiration and the proportion of different components to soil

respiration in different ecosystems ( forest, grassland ) and mycorrhizal respiration ( ECM, AM ) to soil respiration The differ-

ence analysis of the average contribution of soil respiration in different ecosystems ( forest, grassland ) and mycorrhizal respiration

(ECM, AM)
K& Factor TR Forest B Grassland T-Value P-Value
- HENE I FE (R 2.30 2.26 —2.79 0.02
A PR (R ) 1.28 1.23 —5.79 <0.01
i 2 I 53 R (R0 0.63 0.63 —1.64 0.13
AR A (R, O 0.47 0.38 —1.99 0.07
Ryy,o/ Ry 16.87 16.67 —0.05 0.96
Ryoo/ R 28.21 28.78 0.96 0.34
Ryi/ Ry 53.89 54.87 —0.72 0.47
Rytye/ Rion 87.00 84.00 —0.18 0.86
Ryyye/ (Rypyet Riggor) 38.57 42.34 —0.79 0.43
X% Factor SMETAR ECM MAZHE AR AM T-Value P-Value
A ORI (R 2.25 2.32 —0.51 0.61
HCAE W VP G 2R (R ) 1.23 1.29 0.60 0.55
Y ZR IR0 53 5 (R ) 0.63 0.63 —1.60 0.11
BRI A (R, ) 0.38 0.47 0.25 0.80
Ryy/ Ry 16.73 16.78 1.64 0.11
Ryoo/ Rt 28.72 28.43 —3.83 <0.01
Ryi/Ry 54.92 53.77 2.84 0.01
Ruye/ Rioor 85.67 84.00 2.69 0.01
Ryye/ (Rypyet Rigoo) 44.60 38.17 3.03 <0.01

TE o e P R Bl ) I R R AR O I A AR IR I 1 B R pmolem s C Oy Ry o/ Ry R/ Ry Ruio/ Ry Ryye/

Rioor» Ruge/ (Rugyet Ryl BTN I T 43 HE ()

Note: The unit of soil respiration rate , microbial respiration rate, root respiration rate and mycorrhizal respiration rate is pmolem™ s~ ' CO,;
The units of Ry,./ Ry, R/ Ry s Ryie/ Ry Rygye/ Rioors Ratye / (Rygye Ry ) are expressed as percentages (%0)

2 ER5H5W
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PRI (R, ORI AE-F-H438 2 4 0. 42 pmol-m s
CO,, &4y [#l 0. 03~4. 32 pmol'm ?+s ' CO,s
MM TS REN Ry, ZRARE, BHRAES
2 G Ry V- 24 I 0 53 R (0. 47 pmol-m~2+s7'CO,)
W = T AR S RS Ry, (0. 38 pmol COyrm 2es™H
(FE 3a, % 2) o Ry, X HERF T (R 1) 35 51 ik %
16,87 %0 s o  BRMAE S RS R 16. 8700, B A
BRGEN16.67%, W7 25 AR EE 3cME D,
Ry i B 770 02 19 L AE 7 ¥ 2 38.55%, 11 Hl
49%0~86%0 , MR AEB RGN 38.57T0 , FHL AR &R
YoM 42.34% (& 3d).

£ AM FTECM WA AR 2B Reoo/ R, Ryie/

R, Ryye/ Rioos Ruye/ (Ryye = Rroo) 7 TE i 35 11 22 7
(P<<0.05) , H: ¥ ECM 7E Ryo/Rr» Ryi/ Ry, Ruye/
Ricoors Rutye/ (Ruyye T Rioo) ¥ E 5T AM. FEFTA L
SR GH ECM MW 3 R - 14 05 0. 38 pmol-m %57
CO,, AM IFE I 3 RS- 54 0. 47 ymol-m *+s ' CO,
CE 4ad o AM X - JE I W (% - 25 57 ik 5 g = 1
ECM, 43 %124 16. 78 % Fi116. 73% (& 4b) ; ECM 7
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Fig. 3 (a) Respiration rates of various components within total soil respiration (Ry) in forest and grassland ecosystems. (b) Pro-

portions of microbial respiration (R ), root respiration (Ry,,), and mycorrhizal respiration (Ry,.) in Ry. (¢) The ratio of mycor-
rhizal respiration (Ry,.) to root respiration (Ry.,). (d) the contribution of Ry, to autotrophic respiration (Ryy.+ Ryon) -
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Ryoo) : forest n=87, Grassland n=12. Solid circles represent forests, and open circles represent grasslands
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