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Composition and diversity of culturable endophytic fungal
community in roots of two larch species in Inner Mongolia

LI Cong, WU Youhan, YAO Qingzhi"

College of Life Sciences, Inner Mongolia Agricultural University, Hohhot 010018, Inner Mongolia, China

Abstract: Three forest regions of Larix gmelinii and four forest regions of L. gmelinii var.
principis-rupprechtii in Inner Mongolia were selected as sampling points. Endophytic fungi in
root segments of the two larch species were isolated and cultured by tissue isolation methods, and
identification of the fungi was based on morphological characteristics and rDNA ITS region
sequence analysis. The community composition and diversity of root endophytic fungi in different
tree species and different plots of the same tree species were analyzed. The results were that 225
isolates of culturable endophytic fungi were obtained, belonging to 31 species of 17 genera in 9
families of 4 orders and 3 classes. Among them, dark septate endophytes (DSE) accounted for the
largest proportion and were the main endophytic fungal group. Cadophora echinata,
Phialocephala fortinii, Phi. helvetica and Pleotrichocladium opacum were in common in the roots
of the two larch species. Among them, Phi. fortinii and Phi. helvetica were dominant in the roots
of L. gmelinii and L. gmelinii var. principis-rupprechtii respectively. The root-specific endophytic
fungal species in the two larch species were different, and the similarity of community structure
was low. The diversity index and evenness index of endophytic fungi in L. gmelinii var.
principis-rupprechtii were higher than those in L. gmelinii. The evenness of fungal community in
the three sample plots of L. gmelinii forest region was low. The similarity coefficient between
different sites of the same tree species indicated that the community composition was comparatively
similar when the geographical location and stand conditions were similar. In conclusion, there were
some differences in the composition of endophytic fungi in the roots of the two larch species, and
the fungal community structure of the same tree species in different plots were obviously different,
but overall, endophytic fungal resources in roots of larches in Inner Mongolia were very rich.
Keywords: Larix gmelinii; Larix gmelinii var. principis-rupprechtii; culturable endophytic fungi;
diversity index; similarity coefficient
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Table 1 Basic information of sampling site
KA R KRR H 4 Ho IR (327
Sample site Plant species collected Date Location Altitude (m)
262 BB R I E AR BE (LA) PLUTE Y 202147 A 23 H  120°16'13"E 1107
Hinggan Meng Arxan National Forest Larix gmelinii July 23,2021 47°16'59"N
Park (LA)
FRUGETTT S A SE T ¥ B I X 20217 A 17H  117°13'6"E 1364
A SR IX (LB) July 17,2021 43°32'1"N
Baiyin Aobao National Nature Reserve,
Hexigten Qi, Chifeng City (LB)
PRI At sE IS TEHE A 2021457 15 H  117°34'5"E 1631
| FARAR 2l (LH) July 15,2021 42°43'18"N
Huamugou National Forest Park,
Hexigten Qi, Chifeng City (LH)

B 2 g BRI HedevE b 20214F7 A 21 H  113°47'1"E 1747
[ R ZRAAN FEl (LSM) L. gmelinii var. July 21, 2021 40°34'34"N
Sumushan National Forest Park, Xinghe principis-rupprechtii
County, Ulangab City (LSM)
WA A T | EL AT 202147 A 21 H  111°35'14"E 1846
EI KM FE (LHD) July 21, 2021 41°0'56"N
Hadamen National Forest Park, Wuchuan
County, Hohhot (LHD)
WA A T b BR AR e B e S 202147 H21 H  111°1426"E 1789
G281 K (LT) July 21,2021 40°50'11"N
Bikeqi Jinluandian Mountain Range,
Tumd Zuoqi, Hohhot City (LJ)
Az 3 B BT == LU 5 78 (LA H) 2021 4E 8 J1 4 H 105°33'41"E 2480
Halau Gully in Helan Mountain, August 4, 2021 38°30'53"N

Alxa Meng (LAH)
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Phylogenetic tree constructed by ML method based on rDNA ITS sequences of endophytic fungi and

their affinities. Z number type represents the strain sequence obtained in this experiment; Suillus placidus
(KU721260.1) and S. luteus (KT964685.1) as outgroups.
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Fig. 2 Bar chart of culturable endophytic fungal species composition from two larch species roots.
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Fig. 3 Venn diagram of culturable endophytic fungal community from two larch species roots in different

sample.
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Fig. 4 Column charts of culturable endophytic fungal species composition from two larch species roots in

different sites.
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Table 3 Diversity and similarity of culturable endophytic fungal community in two larch species roots of

different forest lands

A, LA LB LH LSM LHD LJ LAH  Shannon-Wiener Simpson Pielou
Sample sites

LA 1 0.93 0.53 0.25
LB 0.57 1 0.76 0.45 0.24
LH 0.40 0.44 1 0.90 0.38 0.25
LSM 0.40 0.44 0.50 1 1.87 0.85 0.78
LHD 0.33 0.24 0.20 0.40 1 2.07 0.80 0.52
LJ 0.46 0.33 0.27 0.40 0.52 1 1.75 0.76 0.49
LAH 0.27 0.29 0.24 0.35 0.24 0.30 1 2.48 0.92 0.79
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M Pa. radicina 7 MXAE LAH FE#b53 291551
Ca. ferruginea . Pezicula radicicola 1l Trichoderma
oblongisporum 3 \™FAE LY #2153, Ca.
echinata ) LSM #EHIFFREA R . 31X 4 M HITE]
I YA —E 2257, & Bk, 2 ik
I3 RO AR 2R PN A TR R v L TE 25 F B 20 A1 R
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2SR
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ZEHATGA M (GR 3), A BARLvE AN A
) LSM % P4 & A Hb ) Shannon-Wiener F
Simpson ZFEPEFEEN Pielou $)4] FEF8 K KT
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FI B0 A1 R L 22 ) 25 5 B 46 BRIV Fir AT
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THA 3 ke, FARRFT I KB 3 A
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LAESFE(2022) % T IR AR = 42 B WF 58 45 R AH —
. DSE I3k, A axekes b s,
T AR A ) ) 3 B AR 0 #8 IR 7 B R AR
(FEE 2019). AR TPHA RPN R
e, XRILR A E R E s, T RIS
B 20105 ABHE 2020). MEEALS
FkE, RT3 DSE KRETEE /K E
FHALHE Phialocephala. Cadophora. Paraphoma
M Acephala %, TEFI/KV I EEHMUKE Phi.
helvetica . Phi. fortinii. Ca. constrictospora. Pa.
chrysanthemicola. Ca. obovata. Ca. ferruginea .
Pa. Ca. echinata . Ac.
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applanata 1 Ca. gamsii, ' Phialocephala }
HE# g, Phi. fortinii Fl Phi. helvetica J2 7 T FEHY
AIILA Rl AR X B R,
42.67%H1 29.78%, ULRAHALEE R, FE vk
& W PRSI . Johnson & Whitney (1989)IA KA
A LA TR g R R, HX T RE
AL B S B M 119 PN A TR 1T 7 (Dobranic et al.
1995), ZEKE, MWW RSN
Az T () g AR R A PR [R) 0 Ak O &5 R R
2010). [AIES, PHAESMRT S, ERRITYE
WA RG R ATz, HAERITRE S A AR
H @ M ) Mandyam & Jumpponen 2005)
Phialocephala. Cadophora F! Paraphoma 3 \~)g&
R REB R Y Z MBI AR, ] 5 AR AR
SRGPNZMHEYE T E T HN KR, &
RS R TAE Y A (PR BT 2020) ., = 25 P 5
HYIBEILL 2T S 2017), RETAL
CBEEE 2017), HEMGBHEE 2020), Hil
BIZFTEM AR RA L (BB 20105 AT
AR SCRARAE 2022) A 434 . RIS T8
IR IHRE AT TI5Y, Hp Phi. fortinii B91¢
Az BE ) FPT 0 BT M8 BE T AR ok, R SE
(2020)25  EBANERT Phi. fortinii Jo &P AL
R RESR TR ER I, [R5k B
HXTFHRAEKFW A T —E g, i1
MR A ARG, T EAR A AR BE ) W Blosi s, &
W1 A R LA 3 T 3R R . KR AE(2017)
LA FEFRAERN Phi. fortinii, IR Phi. fortinii
A28 58 22 A% T2 X Ml D B 9 T 22 %o oA 7
Wi, —EFEEE B T HARK, fEm TP
HWB I EE JT . Cadophora F Phialocephala
SEJm A DSE ERFA 250 EHYIX % iR
SRR A AR A N R (WRIA S 2018), BT
TR EAIR O BEN A LR A R R, F
BN T-HER Y Phi. fortinii s.1.-Acephala applanata
species complex (PAC)ZEEE4E A (Griinig et al.

2008). ZEEHTANIGY, HULH] T DSEERERIN
A LR TE S R P ARAT ) 2 i,
TR AR ET PR ). A
WFRAEN SR 2 ISR R P g T
BOF & DSE Wbk, S5 2 FhignpnJm b
Z R ARBETE R K DA | A=K ™ FE 1)
NS HLIX 2 o0 A, B T H A B R
PEFAEBE Py U R4, AR R R4
it DSE H IR 46 TR VR

Sy AR R E N AT, W Fusarium
Ml Cladosporium %, “HAERHEY)IR 5 L AFLE
(EFHE 2022), HUA G LR G HAE S
YN A EAFAERE, IERE 00T Aol g 5
W, A BEXTTE ERAERKEA RS B
FEEF /E FH (Waweru et al. 2014), {HUDSRA4E
AP ECE FE AR A BDIR O A A el s, 9 >
15 EAEYIAL T 2R By B, 328 N AR A Y T
JREE, FIRESs A BORME, KR I S (S
B PP ELE 20175 BRIGERSE 2022). [AIMFA
FHRYITEIE H A S AT, MY
HLTT I Abmy, —2ent Bl B R AT 1Y
HAT, B THYAL L, NERREERDY
A S R A, R TR AR LA A
K, XHERV AT 24 B o3 8 N AR LA I AT L
REGH S RAETW ., 458 EWARTIL,
YA 518 EHEY Z B R EZH
1, BEESNTEH B ASEUE, 2R
KEMT—EWESRESD, 5 arE .
JEHERRAE, Z—M AN 22 5t
M K Z (Saikkonen et al. 2004; &3 SURVEPIE %
2017) HIF1E FAHY A B A RO AR TR,
FKEW WY F IR WA AT, sk e iy
WARREN T8 E 2 FEHRmERE AT T
it — 2B

[FIEE, AW R 2 Fhig it iR RN A B
TR 7% 2 OB A —E i 22 5, HARL
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