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Abstract: The traditional separation and cultivation methods were used in combination with morphological and mo-
lecular biological methods to study the composition and distribution of endophytic fungal diversity in the roots of wild C.
oleifera from 13 sample sites in 8 provinces. The results showed that 1 430 strains of endophytic fungi were isolated from

2 600 samples of wild oil tea root tissues, with a total of 51 genera and 117 taxa, except for 26 strains whose taxonomic
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status was not clear. The colonization and isolation rates of the endophytic fungi in different regions ranged from 3% to
74% and 3% to 89%, respectively, with significant differences. The endophytic fungal diversities of wild C. oleifera
roots in Lianyungang and Diaoluo Mountain were abundant. The endophytic fungi of wild C. oleifera roots in Wuyuan
and Danjiangkou had the highest similarity (CS=0. 60). Through multiple correspondence analysis, it was found that dif-
ferent latitude, longitude and altitude had a great influence on the composition of endophytic fungal flora in wild C. oleif-
era. The results of this study are helpful to understand the composition and distribution of endophytic fungal diversity in
wild C. oleifera, and provide theoretical basis for further exploration and utilization of endophytic fungal resources in wild
C. oleifera.
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Table 1 Distribution of sampling sites

SRR b A 2L 4% /m
T 7 A4 Il s L 18°48'30" N;109°50'25" E 32.47
HEA Y L 18°43'15" N;109°52'15" E 905.28
LA 2R 24°48'51" N;114°31'32" E 321.93
VLVG A5 IR LR X 29°28'39" N;115°58'5" E 476.00
TLVG4S 2R 29°29'47" N;117°41'25" E  266.00
G TR ) 29°47'31" N;107°38'18" E 546.60
LRI =T 28°28'10" N;118°53'22" E 770.12
WA Fr T 29°57'17" N;122°18'19" E - 123.27
3 CaNCe S 31°13'8" N;115°42'37"E  737.90
WA FHL O 32°36'37" N;110°58'8" E  260.55
VLB =Wl 34°39'25" N;119°16'9" E 81.59
BTG BT I X 32°41'56" N3108°43'56" E 726.95
B VG 4 e H 33°15'22" N;108°5329" E 768.92
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Table 2 Colonization rate and isolation rate of endophytic

fungi in root of wild Camellia oleifera

KR REHRE W iR/ ERER/ X%

LA 132 143 72 66
K:d5 100 102 51 50
£ 92 95 48 46
ZE 74 75 38 37
JFi Ll 122 128 64 61
F= B 116 123 62 58
W 125 131 66 63
% & 148 177 89 74
panil 107 111 56 54
PNGE S 110 117 59 55
FHT A 94 96 48 47
Il 1= 5 5 3 3
m %l 108 121 61 54
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Table 3 Species composition and relative frequency of endophytic fungi in Camellia oleifera roots

- g, TEORS R e — g, RS
rEHTT T ok Iy Iy HIT B bR A =)y,
Acremonium polychromum 8 0.56 |V & % (Penicillium expansum) 24 1.68
Amauroascus purpureus 4 0.28 |J6H 7 B (Penicillium glabrum) 6 0.42
Amorocoelophoma sp. 1 0.07 | MEFEAR G B (Penicillium herquer) 7 049
A6 Hh B (Aspergillus aculeatus) 3 0.21 |Penicillium italicum 11 0.77
TR 85 (Aspergillus fumigates) 12 0.84 ||E#% 7 B (Penicillium jensenii) 39 273
KM 5 (Aspergillus oryzae) 9 0.63 ||Penicillium lenticrescens 4 0.28
ih 25 J& (Aspergillus sp.) 25 1.75 |8 &% B (Penicillium lividum) 7 0.49
Aspergillus steynii 2 0.14 |Fg2t 3 B (Penicillium ochrochloron) 39 2.66
BRI 48 B ( Beauveria bassiana) 1 0.07  |Penicillium ortum 15 1.05
Camposporium lycopodiellae 2 0.14  ||f&] 75 B (Penicillium simplicissimum ) 14 0.98
Chaetomium amesii 8 0.56 |7 228 (Penicillium sp.) 121 8.46
% BB (Chaetomium brevipilium) 13 0.91 |Penicillium sumatraense 3021
E% 8 (Chaetomium sp.) 5 0.35  |Penicillium swiecickii 39 2.73
W12 E 52 ( Chaetomium subspirale) 7 0.49  |Penicillium thomi 9 0.63
Chaetomium trigonosporum 6 0.42 | F 5 (Penicillium urticae) 10 0.70
?iiiiﬁiium cladosporivides) 14 0.98 ||Penicillium virgatum 2 0.14
M = AL 70 B (Cladosporium halotolerans) 24 1.68 |[Penicillium xanthomelinii 2 0.14
A& (Cladosporium sp.) 39 2.73 ||IA R LR R (Peniophora incarnata) 9 0.63
HWHE (Cordyceps sp.) 21 1.47 | RIpHIEL 2 B (Pestalotiopsis carveri) 1 0.77
Cryptosporiopsis ericae 2 0.14 |EEE L B (Pestalotiopsis caudata) 5 0.35
AR 52 8 (Cryprosporiopsis sp.) 10 0.70  |Pestalotiopsis trachicarpicola 6 042
A5 & (Cylindrocarpon sp.) 6 0.42  |BK A i JCHR 3% 1 ( Pezicula ericae) 40  2.80
[&] J8& 7¢ J& ( Diaporthe sp.) 6 0.42  |Pezicula sp. 9 0.63
JiE 42 )& (Dothideomycetes sp.) 5 0.35  |Phaeosphaeriopsis sp. 1 007
Eucalyptostroma sp. 1 0.07 ||Phialocephala sp. 1 0.07
Fungal sp. 11 0.77 | BAZE 5 & (Phomopsis sp.) 24 1.68
Furcasterigmium furcatum 2 0.14  ||Pleosporales sp. 23 1.61
4 AR WAL W (Fusarium oxysporum) 7 0.49 |EMIEAL IS (Pleotrichocladium opacum) 15 1.05
)2 8k 71 (Fusarium proliferatum) 3 0.21 | Bre g R #E v ( Pseudogymnoascus roseus) 9 0.63
J& B i 71 ¥ ( Fusarium solani) 11 0.77 HAEZEH o ] o 2 0.14
(Pseudopestalotiopsis camelliae — sinensis)
i J1 T8 )& (Fusarium sp.) 1 0.07 |Pseudopestalotiopsis theae 6 0.42
H #L5¢ & ( Gromonia sp.) 0.28 TR &G % (Pwrpureocillium lilacinum) 6 0.42
B ET B R (Helotiaceae ) 0.28  |/NLAL KA L ( Pyrenochaetopsis americana) 11 0.77
FHEH H (Helotiales) 73 5.10 ||[Rhexocercosporidium sp. 30 2.10
Humicola homopilata 22 1.54  |Sesquicillium microsporum 7 049
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J& 5 %5 J& (Humicola sp.) 31 2.17 |JRIZ B AR (Stagonosporopsis cucurbitacearum) 6 042
Hyaloscypha vraolstadiae 6 0.42 |[RAEFE)E (Stilbella sp.) 20 1.40
AR B B (Hyaloscyphaceae) 35 2.45 || IR EE (Talaromyces islandicus) 1 0.07
W& I 5% A1 B ( Hypoxylon fragiforme) 9 0.63  |[¥ i WL T W5 IR i ( Talaromyces kendrickii) 6  0.42
A B (Hypoxylon sp.) 9 0.63 | ¥ LR ( Talaromyces pinophilus) 5 0.35
+ R 5¢ & (1lyonectria sp.) 15 1.05 || R IR (Talaromyces sp.) 17 1.16
Leptodontidium sp. 4 0.28 |[PEFE R ( Talaromyces verruculosus) 8§ 0.56
i)ﬂﬁﬂ(@ (Macrophomina phascoli 8 0.56 | SLAG 22 #% & ( Thanatephorus cucumeris) 30 2.10
Metarhizium aciculare 2 0.14 %%ﬁ%%(]‘olypocladium sp.) 10 0.70
i IR 2% 83 1R ( Metarhizium lepidiotae) 6 0.42 |m W& #E (Tolypocladium tropicale) 8 0.56
W A% JE (Mortierella sp.) 20 1.40 || Torula mackenziei 35 245
Mycoleptodiscus endophyticus 5 0.35 |[IR& A B (Trichoderma atroviride) 5  0.35
% & (Nemania sp.) 17 1.19 || T K% (Trichoderma koningii) 8 0.56
Nigrograna sp. 1 0.07 | K%BJE(Trichoderma sp.) 5 0.35
Nigrospora pyriformis 2 0.14 ||[#iE KB ( Trichoderma spirale) 23 1.61
U5 5 B (Paecilomyces sp.) 5 0.35 |4t K% (Trichoderma virens) 1 0.07
Penicillifer diparietisporus 5 0.35 || AU BE (Umbelopsis dimorpha) 4 0.27
4 IR B (Penicillium aurantiogriseum ) 16 1.12  |B&/N% (Umbelopsis nana) 1 0.07
VG 5 % (Penicillium brasilianum) 17 1.19  |IE% & (Umbelopsis sp.) 2 0.14
1 B (Penicillium citrinum) 12 0.84 || it Ik F HE 3¢ B2 T ( Whalleya microplaca) 5  0.35
Penicillium cosmopolitanum 5 0.35 |[ZdRm AW (Xylaria acuta) 5 0.35
Wi 46 % B (Penicillium daleae) 8 0.56  |[B R ¢ A 0 ( Xylaria arbuscula) 9 0.63
6K E B (Penicillium digitatum) 8 0.56 || 4325 bk 26 1.82
Wik i 5% ( Penicillium echinulatum) 5 0.35 || B Rk % 1430
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Table 4 Analysis of diversity of endophytic fungi from

oM
Shannon-Wiener 8 8 (H') # &, N 4= B # A &

wild C. oleifera roots in different areas

Z R TE MR, T 95 3% = #E (0.95) R g B m L0

Shannon  Simpson  Evennesse  Margalef

(0.94) 9 N/ BT I RE ZREPE S T Hofldm X gy RFFRAL ) (D) (E) (@)
I w5 B PN AR R T R 2 BEPE R IK . Simpson $5 £k iz 0.55 1.08 0.59 0.80
(D)BR, NAEEWREZHEERESR L ER % 0.89 2.44 0.77 3.03
(2. 94) MRS /B 2 1L (2. 91) Y N A B BEVE R L] 0.93 2.58 1.02 2.64
P v T DX B P B 9 O AR LT R IR 2 E 2 0.91 2.49 0.92 2.68
(1. 08) o VLI5I%E 2= s FNE A (1 2 LT A il A AR Jil 0.74 1.76 0.64 1.64
Z N B EUTE (9 Margalef = & B 385 5043 5 0 3,90 #1 A 0.91 244 0.89 2.46
3.96 , ¢ 132 9 M 38 2 P9 /0 ELBE O R R, R 4 Exig 095 2.94 0.95 3.90
2.4 RF MR 5 A FAF R A A E B B& 079 220 0-53 507
P A Fril 0.91 2.56 0.86 2.97
PNt 0.85 2.25 0.68 2.73

FH%%SEI‘IH,Klﬂlﬂ@ﬁifﬂ?%*ﬁ%ﬁﬂiﬁ% T 074 sl 068 L
AR AL G, A LM R 207 0. 13~0. 60, &b F . 0.60 0.77 Log 062
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Table 5 Similarity coefficient of endophytic fungi in wild C. oleifera roots from different areas
Hb 2 Bide R A R b FBE O EZW BE JRb REFE FHIO ms mP U
FR 0.00 0.40 0.44 0.25 0.43 0.44 0.25 0.19 0.22 0.42 0.43 0.29 0.25
Erdh 0.00 0.50 0.46 0.42 0.43 0.59 0.39 0.36 0.55 0.50 0.24 0.47
£ 0.00 0.50 0.27 0.46 0.44 0.41 0.46 0.52 0.55 0.27 0.44
ZER 0.00 0.50 0.58 0.40 0.44 0.50 0.56 0.60 0.31 0.33
JFiLl 0.00 0.45 0.29 0.40 0.36 0.35 0.22 0.18 0.21
F= 4B 0.00 0.25 0.34 0.46 0.44 0.27 0.13 0.38
U 0.00 0.34 0.38 0.42 0.43 0.19 0.26
oY= 0.00 0.34 0.40 0.24 0.22 0.23
el 0.00 0.30 0.27 0.13 0.25
PNLES 0.00 043 025  0.36
FHLH 0.00 0.18 0.36
I =5 0.00  0.19
REAIN 0.00
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Table 6 Applicability testing model for correspondence

analysis
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Fig. 1 Variable principal component analysis of endo-
phytic fungi in C. oleifera roots based on SPSS multiple

correspondence analysis
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Fig. 2 Longitude, latitude and altitude distribution of
endophytic fungi in C. oleifera roots based on SPSS mul-
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