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Abstract. Microbial necromass carbon plays a crucial role in the formation of soil organic carbon (SOC). This study
conducted a Meta-analysis of 80 published papers to quantify how microbial necromass carbon contributed to SOC in
different mycorrhizal forests. The differences in the contents of microbial necromass carbon and their proportions of SOC in

arbuscular mycorrhizae-dominated (AM) and ectomycorrhizae-dominated (EM) forests were specifically examined, with a
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particular emphasis on bacterial and fungal necromass carbon. The results showed the contents of microbial, bacterial and
fungal necromass carbon, as well as their contributions to SOC in the topsoils of EM forests were significantly higher than
those in AM forests. However, in the subsoils, no significant differences were observed in the microbial necromass carbon
contents between AM and EM forests. For both types of forests, the contents of microbial necromass carbon (including
fungal and bacterial necromass carbon) in the topsoils were significantly higher than that in the subsoils, and the contents of
fungal necromass carbon in the topsoils were significantly higher than that of bacterial necromass carbon. This implied the
fungal necromass carbon was the primary source of microbial-derived carbon in the topsoils of two forest types. In the
topsoils, the contents of microbial necromass carbon in EM forests ranged from 0.08 to 89.17 g/kg. The average contents of
fungal and bacterial necromass carbon were 12.75 g/kg and 3.98 g/kg, contributing 27.78% and 10.68% to SOC,
respectively. By contrast, the contents of microbial necromass carbon in the topsoils of AM forests ranged from 0.54 to 71.64
g/kg. The average content of fungal necromass carbon was 6.42 g/kg, and the bacterial necromass carbon was 2.31 g/kg,
accounting for 22.65% and 8.84% of SOC, respectively. Environmental factors had significant impacts on the accumulation
of microbial necromass carbon. Random forest model predictions indicated that the contents of SOC, total nitrogen (TN) ,
and mean annual temperature ( MAT) were important drivers of microbial necromass carbon in both AM and EM forests.
Higher SOC and TN contents and lower MAT in EM forests, were found to stimulate the accumulation of microbial
necromass carbon. Conversely, higher soil pH and MAT values in AM forests promoted the decomposition of microbial
necromass. This study analyzed the contributions of microbial-derived carbon to SOC and revealed the key factors influencing
microbial-derived carbon accumulations in AM and EM forests. The results provided a theoretical basis for understanding the

roles of soil microbes in SOC stabilization and transformation in the AM and EM forests.

Key Words: mycorrhiza; microbial necromass carbon; fungal necromass carbon; bacterial necromass carbon; forest

TR AR S R G R A, R I LK (Soil organic carbon, SOC) i 2 1550 Gt, JeAH Bk R
(12,7 f5,SOC FE M/ NE AL AT RE & 5 0 3ROSR, SOC 48 + 88 HLIT ik, 22 h shia
FGIE P FRAR 5 B AR 2R 51 55— RIL B WA L, SOC BB 4 T Z R e iy & e AL 5« i
FEAL IR A ME S AR R V5 08 BT SOC BREFNARE , 1T LA oA Wi 5 ™ S AR SR B B A, B A= W ik
AR - RS AR 1 R BRI — IR EREIE Y Meta 04T W1, S A= Wk VA i Xot A FEL 0 b A AR bR A
BRGESOC W BTHRAT AR 51% ,47%F135% ">, LHEWUEYIAE SOC B i it b BAT SCREAE T, Uil o A4
AR N A S A IR & 8 B B A s A AR 1, O F 2 R Bk A STk T SOC I 1 R R
ARE RS EIE U YA B A A 4y, v AE R R R R R L LR B
B 2 B DU 2 40 5 o &2 B %5 25 B ( Glucosamine, GleN) J MR ( Muramic acid, MurA) . H & %
( Mannosamine , ManN ) FIZJE2EFLbE ( Galactosamine, GalN)' | GleN & ELE A0 MBE JL T i 1Y 240 43, MurA
FUFLE T A BRI, MurA 1 GleN S350 T 2 AE 40 B AN BB R AR i 5 4107

AR AR B S5 Y AR 2B Bt 5O A 7K AL B HR ( Arbuscular mycorrhiza, AM ) Fl M B AR
(Ectomycorthiza, EM) &40 i f5e) 12 (P FP AR SR 0 FEss— A G R oy TR 220 1 5 B R 4 R A I %
51, U BOLA: KT/ BBk K AL G0, AR B 7E A B R S8 SOC A I B A8 e o0 i vh B 8 224
Y B, AR B A IR SOC [ HHEE R HRRT . HOR, BN BB B K I B 2 A e RS 4y
WA BT JE e i 3 ) DA S R L TR B R v PR 8 3 R T o 4 21 43 K IR b A AE T 3 3 m T socC
ARSI, PR MR L TR B 22 43 A B AR B R B B X - T A R 7 A ) B A AR R A ) PR A
RS ATy - A WS R R B s A AR bR i s

HEHRMAESRGET LT Iia M AREREE 5L AM 2% EM, i & ASUAETE S B2 I H S5 5 4 1
TG PR A TR A B ANy AT B e 25 S, BRAb T EM AR A B4 EM ELEE 1B ( 5 AR Y R T

http ; //www.ecologica.cn



11256 xR 44 %

9 1%—22%) 14 T AM AP 10 AM FCRR A (f7 4%—20%) 7 o Horh  ROMNA 222 AR LA R R T 2L
B EM ELA P 22 £ Yt L AM LK HL MR RIS T RAEZYH 3.93.9.07 Gt 19 CO, LRl HbAB Y [ 7 )5 43
4y AM R EM ECTE B 224K 8k EM LB AT Lo e G 3 B HC B DA V8 4 P e, B0f Ho A
IR D R BRI, ) T AL A A s T AM L AT Lo AR SR AR B, VRO IR R e i - S SR AT
J N A LB A BRSPS, SR IS SN (P ) R 328 CHI T PP 6 gk ] AR o ] i
PRAE ) AR L, 4 PR AR A TR AR S 0 FRARHEA 74328 B S 0 b A R 28 R 0 L MERRAG IR 22 S22 AR A
AM B EM ECR AR AT AT UM AM B0 EM AR Rl o T i B AR 7 BRI AV 45 4, W
FERERI RN AR AU SR L AR AR A ) DRI 432 AM B EM ARAR

— A, AM B i 0 9 A 7 g B e 0 e A B B T EMD AP PR R v e R R
5 N L IE T AM #Rp, o0l B B0, 62 + 58 SOC it B /e 2> ARMKERTARZE AU AN W], 145 2 AR
THEGIAE VI REE L, I B U YR Rk RS 22 5 (A H AT AM A1 EM £ipk SOC LR i B
AR E LT i AT . ST, o TOPAR AM I EM AR S RUE PR IR SOC BRI TRk, A5 il
1T Meta M7 B A OCHIE R HEA T A A AM Al EM FRbR - S8 60 W R IR RIS A 45 | 255 LT A
AM 1 EM FRbK A 58 201 PR L 1R 2 ARl 75 fat S HEX SOC AR BTk ; FF3 1 2 b7 BR85S 2 M R A i B 28
FHRIEFR  IRITTMA A 7] AR R BRARBAE D S A (0 SCBE X, B AE 9 AM AL EM 2Rk SOC 8177 (19 3 A= 9
Pl P —E e S %

1 #RE5FE
1.1 BisilisE

AL “ microbial residue” OR “ amino sugar” OR “ microbial necromass” OR “ fungal residue” OR “ bacterial
residue” OR“fungal necromass” OR“bacterial necromass” AND“forest” OR“ plantation” “A J&# 7] T 2023 4= 10 H X
Web of Science ( https ://webofknowledge.com ) FlILL “ fd A= W 5% A4 B8 L TR AR AR B« 4 B A A ml « G S
“RRAR” Sy S BRI R) (hitps ://kns.enki.net) FFEFT SCBRAG 2R ., FF SCIR % B8 LR AR e EAT 0 128 (1) &=
AT — AT DB AR A FRAE (B (B0 GalN MurA \ManN  GleN f8AE M5 RHR A0 SRR | 5 5B A
FHME R LS E AT Z 1B A LU AED) AT AR SR b B A B 8l AR 3 (2) SCk b 2 Fh b By, R
PO IRALANA ; (3) NSRS rh Rl & B W) i =l & & (4) B J5UZ il , HEBR A PLZ 4L
i BZAAT 80 FAT G AR SCHR RS WL 1,

A
R A ©A ‘? A
s A
®
WREH
® MBIAR
A SRR
0 5000 km

1 ATFSRARBEREBRWNBENRERRENLISHE

Fig.1 Distribution of sites used in the Meta-analysis of microbial necromass carbon accumulation in different mycorrhizal forests
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Fig.4 The microbial necromass carbon contents and their proportions of SOC in the subsoils of AM- and EM-dominated forests
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