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Abstract:  Objective Masson pine forest (Pinus massoniana Lamb.) is a typical ectomycorrhizal (ECM) dominant forest.
However, in recent years, the ecological service function of the Masson pine forest decreased due to pine wood nematode disease,
and the Masson pine forest was gradually replaced by an Arbuscular mycorrhizal (AM) dominant broadleaved forest. However, it
remains unclear what influence could be exerted by the changes of dominant mycorrhizal types on soil organic carbon
accumulation during the conversion of Masson pine forest to broadleaf forest in the subtropical region. =~ Method In this study,
the biomass of ECM fungi and AM fungi were determined by high-performance liquid chromatography (HPLC) and neutral lipid
fatty acids (NLFA), respectively. At the same time, phospholipid fatty acids (PLFAs) technology was used to study the
characteristics of the microbial community. The content of glomalin-related soil protein (GRSP) and the activities of soil
extracellular enzymes was also determined in Masson pine and broadleaved forests in Jiande County, Zhejiang Province. Result
The results showed that: AM fungi-dominated (AMD) broadleaved forest replaced ECM fungi-dominated (ECMD) Masson pine
forest, soil organic carbon in AM fungi dominated broadleaved forest was significantly enhanced by 36.81%, microbial carbon
use efficiency (CUE) significantly increased by 53.85%, and AM fungal biomass significantly increased by 25.57%. Moreover,
compared with ECM fungi-dominated forests, the biomass of ECM fungi in AM fungi-dominated forests decreased significantly
by 45.04%. The Masson pine forest, which was dominated by ECM fungi, was subjected to more severe microbial nitrogen
limitation. Phospholipid fatty acids analysis showed that the gram-positive bacteria (G") and the ratio of gram-positive bacteria to
gram-negative bacteria (G'/G") in Masson pine forest dominated by ECM fungi compared with the broadleaved forest dominated
by AM fungi were significantly decreased by 21.47% and 6.46%, respectively. Redundancy analysis (RDA) results showed that
there were significant differences in microbial community structure between forests dominated by AM fungi and ECM fungi
(P<0.05), in which AM fungal biomass (R*=0.48, P=0.002) and soil organic carbon content (R*=0.47, P=0.003) were significantly
correlated with the variation of microbial community structure (P<0.05). Conclusion The decrease of GRSP and the different
recruit of microbial groups by different mycorrhizal fungi types were important reasons for the reduction of soil organic carbon
content in forests dominated by ECM fungi compared to AM fungi dominated forests. Therefore, the substitution of broadleaved
forest for Masson pine forest in the subtropical region increased the content of forest soil organic carbon and improved the
function of the forest carbon sink.
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Table 1  Soil physicochemical properties of two forests dominated by different mycorrhizal fungi

ARk socC AK/ NO,-N NH,-N TN
pH (H,0) AP/(mgkg')
Forest type / (gkg™) (mgkg") / (mgkg") / (mg'kg™) / (gkg!)
ECMD 4.17+0.31 20.32+7.88%* 1.08+0.48 69.83£12.38*  3.35+2.34 15.07+2.50 1.32+0.44*
AMD 4.3240.35 27.80+5.98 1.11+0.37 82.42+16.11 3.26+1.74 12.14+3.10% 1.71£0.50

H: SOC, HHEATHLIR: AP, A% AK, HUEHT; NO,-N, HIHERIEA: NH-N, HHEER; TN: 2% ECMD #r4h

A AR B LR DMK, AMD 7R AR AR BT o5 L34 BB AR s *RIR IR —FE AR PR SRR ZE BRI 7E 0.05 /KF B A WS R
(P<0.05), F[d, Note: SOC, soil organic carbon; AP, available phosphorus; AK, available potassium; NO;-N, soil nitrate nitrogen;
NHZ—N, soil ammonium nitrogen; TN, total nitrogen; ECMD is the forest in which ectomycorrhizal fungi dominated, and AMD is the forest
in which arbuscular mycorrhizal fungi dominated; * represent significant differences between the two forest types at the 0.05 level ( P <
0.05) . The same as below.
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BRAEEE R C - HER 1257 GRSP types T M L A ) Mycorrhizal fungi biomass

{f: EE-GRSP, ZiRHURMM FAC LIEHE M ; T-GRSP, MBRHEHRMCLIEEN; NLFA, PIERIIIR, *m AM HEAY)
B *FIR[F—FEAR P Ah AR AR B 7E 0.05 K P L HA B &2 F (P<0.05 ), T[H. Note: EE-GRSP, easily extractable glomalin-related
soil protein; T-GRSP, total glomalin-related soil protein; NLFA, neutral lipid fatty acids, represents AM fungal biomass; * represent

significant differences between the two forest types at the 0.05 level ( P<0.05) . The same as below.

B AR R E R R R B LA (a) MIEREEAEYE (b)

Fig. 1 The glomalin-related soil protein (a) and mycorrhizal fungi biomass (b ) in forest soil of different mycorrhizal fungi types

2.3 TEMSMEFEMEMTEREYEYSHR KA IR A FRCR ( CUE ) .35 5T ECM L &
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G AM B (SRR MR B R FECM AP RREEZES (P>0.05),
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[ A AR F bRy o 52 A P KT 45°, {H& ECM H R

LI 5 ORI 0] 4 A B 2R AM BB (5 R 5 i PLFAs W2 135 th i A Wy v 4 i S H A
A (P<0.05), mEKEEFARMLAFRENR Y5 (K 3), LEPEFELSAEYE (fung ), 4IHEE
i EZES (B 2¢). AW (bacteria ) LS EGHED YA (total mass )

AM H B SRS LR A YRR EPTRRRISS U AR AR T B2 S, (R
(MBC)., WUEYEYERAM L (MBC: MBN) KX AM HEMLHMR i 2B S i (F 3a), AM 3

E 2 10p 108

z  550F a CJECMD _*  H b) o ECMD g0l © * i(]i/ll\]gD .

2 B AMD * AAMD o = =
W S S0t 2 08f % |6 B
= Eo z A, O 2 6ol Tz
= gle 450 T s 60 5
2357 = 061 5 2
= 2 400 o) A PN 104 2
=3¢ & o0af = i
=) 350y R o & 2
H § = o2t S Length i 20t 102 1

% 50 m = =

% 0 b4 0.0 i Angle . . o

s BG CEL NAG LEU PHOS & 09 02 04 06 08 10 ot PKE

i%ﬂ@&l‘%;&ﬂ (BG+CEL)/(BG+CEL+PHOS) Vector angle Vector length
Types of soil extracellular enzymes [a] #5047 Vector analysis

IE: BG, B-#i#MEBe; CEL, P-4k " MEHM; NAG, B-N-ZBtZAEWAM T HE; LEU, SARASLKEE; PHOS MVERER
fif, TIAl. Note: BG, B-glucosidase; NAG, N-Acetyl-glucosaminidas; LEU, L-leucine aminopeptidase; PHOS, acid phosphatase. The
same as below.

B2 AR AR R R AR AR TS E (a), C/NZRHUS C/ P ARECHXS Le @ B Mo Mg AL 273t B (b)) Rerml i Ay il i)
#HRKE (¢)
Fig.2 Enzyme activity (a), the extracellular enzyme stoichiometry of the relative proportions of C to N acquisition versus C to P acquisition

(b), vector angle and vector length (¢ ) in forest soil of different mycorrhizal fungi types
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Table 2 Ecological stoichiometry in forest soil of different mycorrhizal fungi types

AR MBC
MBC : MBN Rpoc: ton EEAc: CUE Scin
Forest types / (mgkg™")
ECMD 231.3+144.8* 5.17+3.55% 31.68+10.55 1.32+0.45 0.13+£0.07* 15.89+5.88
AMD 380.3+120.2 10.56+6.79 30.61+8.21 1.38+0.34 0.20+0.09 16.72+2.46

H: MBC, UEWAYHTk; MBC @ MBN, WY&k S A4 Y A Z s Rooc:ton, AT HLGRS Al LB A
Z s EEAc:~, TR S5 ARG Z IL; CUE, UEMBRFI AL Sc.n, LKA L. FIH. Note : MBC, microbial biomass
carbon; MBC : MBN, the ratio of microbial biomass carbon to microbial biomass nitrogen; Rpoc: tpn, the ratio of dissolved organic carbon
to total dissolved nitrogen; EEAc:n, the ratio of soil carbon acquiring enzyme to nitrogen acquiring enzyme; CUE, microbial carbon use
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Fig. 3 Biomass of total of fungi, bacteria, and microorganisms (a ) and various groups (b ) and the ratio of soil microbial communities ( ¢ )

in forest soil of different mycorrhizal fungi types
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