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Abstract: Forest fires can make a notable impact on forest vegetation and associated microbial
communities. In this study, the ectomycorrhizal fungi (EMF) community between post-fire forest
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of Pinus massoniana and non-fire P. massoniana forest with relatively consistent surrounding
conditions was compared, and the influence of fire on EMF community was analyzed by
combining morphological identification and molecular biology technology. A total of 69 OTUs of
EMF was identified, belonging to 2 phyla, 7 classes, 15 orders, 18 families, and 23 genera. The
abundance of Basidiomycota was significantly higher than that of Ascomycota. Fire significantly
changed the composition and structure of the EMF community of P. massoniana. The dominant
genera of EMF community in the post-fire P. massoniana forest were Laccaria, Russula and
Tomentolla, while those in the non-fire P. massoniana forest were Lactarius, Tomentolla and
Cenococcum. The EMF community of P. massoniana in post-fire plots has obvious differencesin
composition and structure as compared with that in the control plot, showing that the specific
OTUsis higher than the common OTUs. Compared with non-fire P. massoniana forest, post-fire P.
massoniana forest showed a downward trend (P>0.05) in diversity index and abundance index of
EMF community. RDA analysis shows that pH and TP are important environmental factors
affecting EMF community of P. massoniana. To sum up, fire disturbance is one of the important
ecological factors affecting the EMF community of P. massoniana in central Guizhou.

Keywords: fire; Pinus massoniana; ectomycorrhizal fungi; diversity; morphology; molecular
biology
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Sample Latitude and longitude Altitude (m) Slope (°) Aspect Fire height (cm)
F1 106°45'55.74"E, 26°27'54.07"N 1176 10 Zrdt EN83° 236

F2 106°45'55.33"E, 26°27'52.86"N 1175 21 /Rrd ES15° 204

F3 106°45'59.52"E, 26°27'56.76"N 1171 15 PiRg WS 218

NF1 106°46'2.70"E, 26°27'52.71"N 1135 16 R ES33° 0

NF2 106°46'2.26"E, 26°27'53.23"N 1137 17 #dt EN38° 0

NF3 106°46'6.49"E, 26°27'53.64"N 1136 20 JRrd ES18° 0
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Table 2 Soil properties of Pinus massoniana forest
under fire disturbance

LD KK HRKK
Measurement index Fire Non-fire

pH 4.70+0.03a 4.37+0.04b
A ML SOC (g/kg) 31.00£3.75a  33.00+0.40a
2% TN (g/kg) 6.07+0.64b 8.66+0.21a
41 TN (g/kg) 0.38+0.01b 0.53+0.02a
BRA AN (mg/kg) 61.50+6.82b 80.68+4.07a
R AP (mglkg) 12.65+1.20a 11.93+1.23a
B 26.78+2.56a  20.33+0.62b
AK (mg/kg)

IR it 0.21+0.01b 0.30+0.03a
Urease [mg/(g-h)]

i AL A 1.17+0.05a 1.26+0.01a

Catalase [mL/(g-d)]

Note: SOC: Soil organic carbon; TN: Total nitrogen; AN:
Available nitrogen; AP: Available phosphorus, AK: Available
potassium. Different lowercase letters indicate significant
difference.
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ZHRR

KR DEN EMF OTUsRFEEE /Y
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OTUs, ARARFEHNA 474 OTUs, kK 5K
KORFEHN LA OTUs 24 16 1~(23.19%), H5fT
OTUs 7514 22 Fi1 31 4>, A Hesriilh 31.88%
1 44.93%, A5 OTUs FRELEERAE LK 5
KIRAG LT RAAFAE, KK TFEA OTUs
(RAFAE P BB T8 I TP 4 4R .
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Fig. 1 Species accumulation curve (A) and Venn diagram (B) of ectomycorrhizal fungi in Pinus massoniana
forest under fire disturbance. F: Fired plots; NF: Unfired plots. The same below.
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Lactarius A4 4% 5 J& Tomentella, 25 R0 kK
i Hh AR T AR EMF FEVE 4L RN A5 ) .
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Table 3 BLAST aignment results of the ITS segment sequence of Pinus massoniana ectomycorrhizal root tip

under fire interference

Fre vieS 528N AR S 5 AR
Number  Classification (OTUS) Sequence length (bp) Nearest type strain accession No. Similarity (%)
1 Amanita fritillaria 670 KM052533 97.32
2 Amanita subglobosa 696 KX810031 99.39
3 Amphinema sp. 1 642 MG707565 98.60
4 Amphinema sp. 2 566 LCO013706 99.65
5 Archaeorhizomyces 560 NR_126144 99.19
6 Auriculariales sp. 572 MG707447 98.43
7 Cenococcum geophilum 1020 LC095184 98.53
8 Cenococcumsp. 1 538 MT366777 98.16
9 Clavulinasp. 1 669 JX287357 90.44
10 Clavulina coralloides 658 KC505583 99.39
11 Clavulina cristata 686 KJ411952 98.52
12 Cortinarius circinans 612 MT934964 97.64
13 Cortinarius sp. 1 626 MT934968 97.54
14 Cortinarius sp. 2 703 KT833622 94.16
15 Helotiales sp. 1 567 MG707580 97.88
16 Helotiales sp. 2 548 KX440137 100.00
17 Helotiales sp. 3 540 JX 243904 95.64
18 Hyal oscyphaceae sp. 581 MN328297 99.61
19 Hypocrea sp. 615 MN905771 98.54
20 Inocybe sp. 1 605 MT237516 91.40
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4k 3
21 Inocybe sp. 2 588 MF797861 92.83
22 Inocybe sp. 3 586 MN947362 92.88
23 Laccaria aurantia 659 MT678874 99.38
24 Laccariasp. 1 682 MW874516 99.26
25 Laccaria sp. 2 603 NR_154113 90.23
26 Lactarius hatsudake 713 MZ310484 100.00
27 Lactarius kesiyae 736 KF432994 99.44
28 Lactarius parallelus 690 MH984997 99.42
29 Lactariussp. 1 723 MW874522 99.30
30 Lactarius sp. 2 641 KP866125 92,91
31 Lactarius sp. 3 653 KP866125 93.73
32 Leptodontidium sp. 544 KU176259.1 99.08
33 Odontia sp. 673 MK602775 96.90
34 Parmeliaceae sp. 549 GQ240938.1 99.64
35 Phial ocephala fortinii 558 MK 841836 98.75
36 Pseudotomentella rhizopunctata 728 KR019815 98.63
37 Pseudotomentella tristis 746 GQ267480 98.23
38 Russula adusta 610 MT522567 98.49
39 Russula sp. 1 718 MZ068163 93.44
40 Russula sp. 2 708 MK770275 98.89
411 Russula sp. 3 708 MW874545 99.29
a2 Russula substriata 655 MH724921 99.69
43 Russula vesca 722 HM 189953 98.32
44 Sebacina sp. 1 646 KY 346535 97.00
45 Sebacina sp. 2 645 KY 346535 95.22
46 Sebacina sp. 3 631 KY 346535 95.60
47 Sebacina sp. 4 596 JF273541 99.16
48 Sebacina sp. 5 610 FN669246 95.53
49 Sebacinales sp. 591 AB873204 98.82
50 Sebacinaceae sp. 622 AB688992 97.56
51 Sphaerosporella sp. 619 MWA476527 98.38
52 Suillus luteus 657 MW855919 100.00
53 Thelephora sp. 570 GQ900540 99.65
54 Thelephoraceae sp. 1 634 MK770303 98.40
55 Thelephoraceae sp. 2 603 KX899618 96.03
56 Thelephoraceae sp. 3 677 KP403044 96.56
57 Thelephoraceae sp. 4 663 AB634271 99.22
58 Thelephoraceae sp. 5 637 FJ196988 96.55
59 Tomentella sp. 1 625 GQ240906 99.84
60 Tomentella sp. 2 647 MT678906 99.22
61 Tomentella sp. 3 644 EU529972 98.76
62 Tomentella sp. 4 646 KY 686250 91.86
63 Tomentella stuposa 646 MT522582 99.68
64 Tomentella sublilacina 628 MT678912 99.84
65 Trichoderma sp. 1 592 KU141253 99.16
66 Trichoderma sp. 2 608 MK 870996 99.67
67 Tylospora sp. 647 KF007260 99.65
68 \enturia sp. 529 MT522585 99.81
69 Venturiaceae p. 514 KC876286 97.47
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Fig. 2 Diagram of the ratio of ectomycorrhizal basidiomycetes to ascomycetes in Pinus massoniana forest under
fire disturbance (A) and diagram of community composition and rel ative abundance at the genus level (B).

23 ARFMTEBEMRIMEEIREE o 2
KOG TR KR AR EMF B o ZFEME:
BRUBIAAE—E 2T (R 4), FKINBR Simpson
RSB, U D A K EMFREVE (1) Sobs 48 4k
Shannon $& % Fl Chao 1 48 531 T X AR H1

H. Sobs #if B A7 7 . % 1 22 5+ (P<0.05), & W]
KRBEART T RAAIR EMF 8IS 19 Z RE 2 FF
¥ it Jaccard AR BLE R Ko B KR M
HRKRFEH N T ALY EMF 5% 00 H 2L 145
0 0.16, KW —F EMF B vg AR L E LA

Fz4 ANRFHRTESEMMIMNEEREEDN o ZHMIEEF Jaccard 1L R
Table 4 Alpha diversity index and Jaccard similarity coefficient of ectomycorrhizal fungi in Pinus
massoniana forest under fire disturbance

FE Yk AR Vo ARAE R Chaol #5 %k ARALPESE £
Samples Sobs Shannon index Simpson index Chaol index Jaccard index
K% Fired 16.33+1.86b 2.67+0.09a 0.04+0.01a 39.44+13.10a

0.16
kb Unfired 21.67+2.67a 2.88+0.13a 0.04+0.01a 45.31+6.92a
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eI T HEY s Co KK RAMEEHL: D: R K RAARAE D
Fig. 3 RDA analysis between soil factors and ectomycorrhizal fungi communities of Pinus massoniana. A:

Ranking of sample plots; B: Ranking of influencing factors of EMF community of P. massoniana in fired and
unfired plots; C: Fired P. massoniana forest plot; D: Unfired P. massoniana forest plot.
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b EMF 00 IR R B4 TR R I AE 1 Fl S
Wi AE 2 OCES, 7ERIN(<S ), 158 EMF
FETEXT JCI N EN , F 8 25 ) AR AL =R 1R )
S RENEE, S5AURE A —F(Yang
et al. 2020). FHFRA 10 A7 HLBH S o T3 T
T, PREE T TR T B AE S AR B A
b A5 AN AR

EMF JEAE - T334 1 S st v i) S B A
o, HoxtE AR YRS S MAES RS
SRt A, T H AR W AR A B R B
EMF 35 091 52 76 T30 5 ARAR A 82 A &
R IEEEAEH (Bowman et al. 2021), T A BF 5%
BY, . maR B RSREIR EMF BEE YA I
BE, 2 EMF #EE AL S 4540, 51— EMF
YRR el s, EE 2= P Fh i (Pulido-Chavez
et al. 2021), AMFFEHE L Venn E T kK 54K
KT T RAMR EMF BEE R B A Rl
J& 22, 31116, KT OTUs % T,
HA¥AH OTUs & T34 OTUs, x5 o Z#EE4)
Mrafi R —30, RWKIGEm T 5 RN EMF #f %
M ZFEM: . PR RN ER R . R KK T AR
EMF BEVR 328 A FLaEE Lactarius FIAR 4 R
Tomentella; 1M ‘K 5 FEFA MK EMF 75 B DL

1438 BEEIR

i & Laccaria, HUUZZI4EE Russula Fifh
H & Tomentella, X FH] 5] B il i g2 B
A EMF BRSNS 450 . BRIk
I EAR IO Fak [CEL T & Whl coxina 125
[ 1% J& Rhizopogon %, 5 T BN EMF BETE 454
540 84715 2% 5 (Pulido-Chavez et al. 2021), i
B EMF #9545 0 5 4R 16 £ R S A7 1E 2
5 WA 5T Russula (Ingeborg et al. 2005) .
Tomentella (Tedersoo et al. 2014) 7] 5 Z it ¥t
B EMF, e A BTz 5040, & EMF BRI
SR RAHEEZAF (2021) % B b X TS R A AR
FH R 5T Lactarius 432 % UL EMF,
KR AT B[R] LR B TEREMEAE T, Mg 44
FLERETE K I A T A A7, B AT Rg s b
it — 2 B OEFA AT, BRI K 9 AT DA 2o e PR 44
V5 B IR AU T AR 3R I RETE (LT et al.
2021)., AHF5EH Tomentella & k9 54 kK T
AR EMF B DL 3E , X W] fiE 5 Tomentella
XoF K G IR I 7 e A = e 2 U0 OBk
THAENEPIR RS R E R A, 2
B EMF AR ATECH TRy, i % R B AL+
ek R R, KRS AR 13 pH il
AR SN, 2. A NASTREE
REEARR, TR SRy A -3 i R B R, 4357
Gy IR G N ML G 8 Ry TCHLAS T K H
WK, Joa B0 AT B BT T S KR4y, A I
FOr BT (Xue et al. 2014; X5E %% 2019).
HALA TR A R R (X EMEE 2019), KBE)E
TS E AN, DR ORI UM 98 7
TR 53 fif , (i 3R)2 LIRS A PRG3R &%
HIHR, CARERY], KR EHFE | MR
R SRR R R RN AR SR R
EMF 22 fL T 7E SR Bl [ & (Yang et al. 2020), A
WX, EMF BEd 5 3P o i A 5G40
Mr, W 32 pH A TP X EMF RS A B 5500,
HEeASREA -SRI SE 2018), x5
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X 384 133 pH 2 4.0-5.0, FRTEIREE A ) T E B
MIAAf s BT RS 58 SR
TIE A PE R B A P TTTE | XE LA W e
P, e oo R U AR T A R F AR YL
FI RN T, W22l iy ngs . Al
T R 2 R R 5 ) 479 5 A Tl A I 7 T 24 3 1 SE B
AR, BTl R BT R R EMF
HEVE MY AR 2 — (R E AR A4 2019).
DR Ik 2 BH I ASASUNT 1 b A R 7 A i),
JERIN T MY EMF BRI E E A SN T
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