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Abstract: Objective To investigate the fungal community and diversity of endophytic fungi in Astragalus membranaceus var.
mongholicus and their antagonistic activity against pathogens and provide a basis for the utilization of endophytic fungal resources in
A. membranaceus var. mongholicus. Methods Fresh A. membranaceus var. mongholicus samples were collected from nine different
regions in China. Endophytic fungi were isolated and purified from three tissues (root, stem, and leaf) and further identified using
culture characteristics of the strain and ITS molecular sequence amplification. After identification, fungal community were analyzed,
and its diversity was assessed using the Shannon-Wiener diversity index () and Simpson diversity index (/). The antagonistic activity
of endophytic fungi against eight common pathogens was evaluated using the plate confrontation method. Results A total of 1 531
strains of endophytic fungi were gained and identified into 22 taxonomic units by ITS, belonging to one phylum, three classes, four
orders, seven families, and ten genera. Eleven endophytic fungal species were shared among the roots, stems, and leaves. The most
dominant common orders in the nine producing areas were Hypocreales and Pleosporales. The A’ and / indices of the tested endophytic

fungi in tissues ranged from 1.942 to 2.265 and 0.805 to 0.855, respectively, with the highest diversity index in roots. The A’ and /
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indices of endophytic fungi from nine regions ranged from 1.202 to 2.193 and 0.514 to 0.850, respectively, with the highest diversity

found in Helingeer County, Inner Mongolia Autonomous Region. Endophytic fungi (68.18%) exhibited inhibitory effects against eight

pathogens. Among them, AMH104 (Clonostachys rosea) and AMH95 (Akanthomyces lecanii) demonstrated the strongest antagonistic

effects. Conclusion A. membranaceus var. mongholicus harbors abundant endophytic fungal resources, and the anti-pathogenic active

strains screened provide potential candidates for disease prevention and control of 4. membranaceus var. mongholicus.

Key words: Astragalus membranaceus (Fisch.) Bge. var. mongholicus (Bge.) Hsiao; endophytic fungi; fungal community; diversity;

antagonistic activity against pathogens
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A-dominant genera of endophytic fungal in different producing areas (1-Wuchuan, Inner Mongolia; 2-Siziwangqi, Inner Mongolia; 3-Horinger, Inner

Mongolia; 4-Duolun, Xilingol League, Inner Mongolia; 5-Hohhot, Inner Mongolia; 6-Baotou, Inner Mongolia; 7-Zizhou, Shaanxi; 8-Yingxian, Shanxi; 9-

‘Wuzhai, Shanxi.); B-dominant genera of endophytic fungai in different tissue parts; C-Venn diagram of endophytic fungal distribution.
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Fig. 1 Endophytic fungal community of A. membranaceus var. mongholicus
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Table 1 Similarity of endophytic fungal flora of different

tissues in A. membranaceus var. mongholicus
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Table 2 Endophytic fungal diversity of different tissues

and origins in A. membranaceus var. mongholicus
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Ly g R B 1.825 0.340 0.694
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P T g 1.202 0.260 0.514
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AU BE . IR . IR ORI R . AW
& VAL N AL A & YAl R R ER T ]
HE, FIHE RN 78.33%- 84.17%- 71.73%-
77.78%- 77.64%- 82.90%% 79.30% (I 2).,
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Table 3 Antagonistic activity of endophytic fungi from A. membranaceus var. mongholicus against pathogens

e : R :
R T TR T S Y

Th - e e A+ e + e -
AMHI3 + + R +++ e + - +
AMH?28 - o et +++ e ++ e e
AMH9 - + + + et + - -
AMHS58 + ++ ++ A+ t ++ - e
AMH62 + + +4+ + t + e e
AMH1 e e - ++ R + e e
AMH26 e e R +++ R + e e
AMHI2 et - e +++ e + e e
AMH6 e e e + R + e e
AMH27 e i bt e t + et e
AMHY5 o e - e b ++ 4 e
AMHI2 +++ + et A+ et ++ - ++
AMHI3 + + + + t + 4 -
AMHI10 -+ e o +++ +++ + -+ -+
AMHS54 + +++ +++ +++ +++ ++ + et
AMH31 + + 4+ +++ +++ ++ + —t
AMH20-  ++ + ++ +++ ++ + +++ +
AMHA45 - - e ot - ot - o
AMH46 o - —t ++ - + - e
AMH23 - - e ++ - ++ e e
AMHI2 + + ++ ++ -t ++ - -
AMH22 4+ + e +++ +o ++ + ++

“+7 FoRINEFRNT 60%;  “++7 A 60%~70%;

“+++” S 70%~80%;

“++++7 9 80%~90%-

“+’means < 60%; “++” means 60%—70%; “+++’means 70%—80%; “++++" means 80%—90%.
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(Sordariomycetes) JFE#ERZ] (Dothideomycetes)
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Bd vs AMH104 Bs vs AMH104 Cc vs AMH104 Cg vs AMH104 Fo vs AMH104 Fs vs AMH104 Rs vs AMH104  Ss vs AMH104

Bd-HI & IR Fo-RIGHRIIE: Rs-SLRNLMLIE; Co-RIRLMBIHT; ColRMRIAR; Ss-HRIE; Bs-Z MNP iR fUw e Fs- R

B Th-MEZERE T, Th B4 AR 4.

Bd-Botryosphaeria dothidea; Fo-Fusarium oxysporum sensu; Rs-Rhizoctonia solani; Cc-Colletotrichum camelliae; Cg-Colletotrichum gloeosporioides; Ss-

Sclerotinia sclerotiorum; Bs-Bipolaris sorokiniana; Fs-Fusarium solani; Th-Trichoderma harzianum; The Th treatment group served as the positive control group.

B2 AMH104 % 8 fhfm R E A HIEHR
Fig.2 Inhibitory effect of AMH104 against various pathogens
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FHO-400 3% 0,4 7R 5 T W A1) 3 0 K B 005« P00
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R X2 PRI S B AT I S A R
ARSI S I N A B RS . 2
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Oy, ST AU il BV N R
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