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Abstract: [ Purpose] In this study, the antagonistic activity of the endophytic fungi from Xiang-
zhuging ancient cultivated tea against phytopathogenic fungi was investigated. [ Method ] Endophyt-

ic fungi were isolated by mycelium cusp purification, and identified by morphological and molecular
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biological methods. The active isolates were screened by five-point confrontation culture method and

clarify their taxonomic status. [ Result] 308 of endophytic fungi were isolated from the branches and

leaves of the title plant, which belonged to 61 morphological types. The results showed that the inhibi-

tion rates of 18 active endophytic fungi belonging to 2 phylum, 3 classes, 10 orders, 13 families and

14 genera were above 50% against more than 4 species of tested pathogenic fungi. The inhibition rates

of 13 isolates against at least one species of tested pathogenic fungi were more than 75%, and those of

9 isolates against 5 species of tested pathogenic fungi were over 50%. Of which, there are three strains
Ct-BC40, Ct-BC72 and Ct-LP113 that had an inhibitory rate of more than 80% on 5 species of tested

pathogenic fungi, respectively. [ Conclusion ] Active endophytic fungi accounting for more than

96% of the total isolates were widely distributed in Xiangzhuqing ancient cultivated tea, and their an-

tifungal activities and species distribution are diverse.

Keywords: ancient cultivated tea; endophytic fungi; phytopathogenic fungi; antagonistic activity
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Tab. 1 Endophytic fungi isolated from No.1 Xiangzhuqing ancient tea

Zetiha oy G IR K LN B A bR S
separation site isolation medium number code of tested endophytic fungi
Ct-BC1, Ct-BC33, Ct-BC35, Ct-BC40, Ct-BC44, Ct-BC47, Ct-BC49, Ct-BC50, Ct-BC52,

CDA 24 Ct-BC55, Ct-BC58, Ct-BC59, Ct-BC61, Ct-BC64, Ct-BC70, Ct-BC72, Ct-BC76, Ct-BC78,

£% branch C1-BC82, Ct-BC83, Ct-BC8S, Ct-BC87, Ct-BCI1, C-BCO2
PDA 9 Ct-BP1, Ct-BP28, Ct-BP41, Ct-BP42, Ct-BP48, Ct-BP61, Ct-BP74, Ct-BP77, Ct-BP78
CDA 3 Ct-LC12, Ct-LC17, Ct-LC25

i leaf Ct-LP107, Ct-LP110, Ct-LP113, Ct-LP115, Ct-LP117, Ct-LP12, Ct-LP125, Ct-LP13, Ct-
PDA 25 LP17, Ct-LP24, Ct-LP34, Ct-LP37, Ct-LP48, Ct-LPS, Ct-LP6, Ct-LP61, Ct-LP67, Ct-LP7,

Ct-LP70, Ct-LP75, Ct-LP8, Ct-LP80, Ct-LP86, Ct-LP96, Ct-LP99
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Tab. 2 Inhibitory rate of endophytic fungi against pathogenic fungi
- ;ﬁ@%?@ %f@%?@ iﬁ%’%ﬁ%@ Fé&%ﬁ%@ *f*é’f“ﬁ’r?rf@
. cinerea F. oxysporum F. graminearum F. solani A. brassicicola
code R/% D/mm IR/% D/mm R/% D/mm IR/%  D/mm R/% D/mm
Ct-BC1 82.08*  2.67+0.58 59.95 0.00 38.71 1.33+0.58 58.55 0.00 87.34* 8.33+£3.21
Ct-BC33 80.39* 0.00 52.75 0.00 43.75 0.00 47.14 0.00 86.82* 0.00
Ct-BC35 62.55 0.00 40.00 1.00+0.00 15.58 2.00£1.00 36.74  1.00+0.00 56.13 2.33+0.58
Ct-BC40 93.73* 0.00 84.03* 0.00 86.46* 0.00 88.00*  0.00 88.41* 0.00
Ct-BC44 63.33 0.00 44.79 0.00 30.88 0.00 53.53 0.00 53.48 0.00
Ct-BC47 79.22 0.00 30.22 0.00 56.88 0.00 33.64 0.00 65.54 0.00
Ct-BC49 84.71*  5.67+8.14 59.17 0.00 49.75 3.004+0.00 61.14 0.00 74.36 2.67+0.58
Ct-BC50 54.17 0.00 26.74 0.00 12.44 1.334+0.58 37.35 0.00 37.97 1.00+0.00
Ct-BC52 24.00 0.00 50.47 0.00 36.45 2.00+0.00 61.14 0.00 58.44 0.00
Ct-BC55 89.61*  6.67+0.58 63.57 0.00 46.23 0.00 67.10 0.00 72.65 1.67+1.15
Ct-BC58 41.00 0.00 47.29 0.00 37.35 1.00+0.00 0.00 0.00 37.68 0.00
Ct-BC59 60.00 3.67+£2.08 48.86 0.00 38.49 5.00+1.00 50.93 0.00 67.45 5.67£2.51
Ct-BC61 47.70 0.00 60.15 0.00 58.14 2.00+0.00 57.87 0.00 48.79 1.00+0.00
Ct-BCo4 100.00* 0.00 61.29 0.00 73.53 0.00 67.44 0.00 87.76* 0.00
Ct-BC70 84.31* 0.00 60.44 0.00 25.00 0.00 42.86 0.00 62.84 0.00
Ct-BC72 100.00* 0.00 100.00* 0.00 100.00* 0.00 100.00*  0.00 100.00* 0.00
Ct-BC76 68.33 0.00 49.31 0.00 39.17 1.00+0.00 65.54 0.00 59.49 0.00
Ct-BC78 45.92 0.00 43.53 0.00 55.43 1.33+0.47 38.37 0.00 68.05 0.00
Ct-BC82 66.67 1.00+0.00 8.79 0.00 20.00 2.00+0.00 24.30 0.00 50.68 2.00+0.00
Ct-BC83 76.46 0.00 57.64 0.00 62.67 1.5042.12 57.65 0.00 68.04 0.00
Ct-BC85 55.33 0.00 24.60 0.00 11.88 0.00 20.00 0.00 50.00 0.00
Ct-BC87 98.24*  5.00+0.00 74.19 2.67+0.58 78.75 4.33+1.15 79.44  2.33+0.58 94.93* 6.50+3.79
Ct-BC9I1 32.50 0.00 59.49 0.00 51.40 1.00+0.00 61.92 0.00 51.56 0.00
Ct-BC92 50.26 0.00 35.29 0.00 56.98 2.0040.00 39.15 0.00 39.79 0.00
Ct-BP1 70.20 0.00 55.24 0.00 0.00 3.00+0.00 32.38 0.00 66.22 4.00+0.00
Ct-BP28 38.76 1.00+0.00 49.88 0.00 25.76 0.00 34.09 0.00 58.13 0.00
Ct-BP41 41.34 0.00 72.59 10.00+0.00 45.99 0.00 39.61 0.00 56.02 0.00
Ct-BP42 56.08 1.00+0.00 11.49 0.00 18.22 4.00+0.58 29.64 0.00 43.12 0.00
Ct-BP48 61.37 1.00+0.00 62.05 1.00+0.00 37.38 2.00+0.00 60.10  1.00+0.00 48.10 0.00
Ct-BP61 37.25 0.00 42.97 0.00 51.70 0.00 48.32 0.00 48.79 0.00
Ct-BP74 45.02 0.00 60.97 0.00 27.11 0.00 33.33 0.00 11.27 1.00+0.00
Ct-BP77 53.73 1.00+0.00 24.90 0.00 30.37 2.00+0.00 26.09 0.00 49.13 1.00+0.00
Ct-BP78 42.15 0.00 30.08 0.00 57.21 7.67+£0.58 39.61 0.00 58.43 0.00
Ct-LC12 59.22 3.00+0.00 28.16 0.00 15.32 1.00+0.00 19.25 0.00 53.62 0.00
Ct-LC17 65.49 0.00 45.45 0.00 23.62 1.33+0.58 41.85 0.00 65.38 3.00+0.00
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. cinerea F. oxysporum F. graminearum F. solani A. brassicicola
code IR/% D/mm IR/% D/mm IR/% D/mm IR/% D/mm IR/% D/mm
Ct-LC25 70.20 0.00 53.94 0.00 30.89 0.00 62.94 0.00 60.26 0.00
Ct-LP107 67.06 0.00 55.94 0.00 50.40 0.00 54.62 0.00 67.72 0.00
Ct-LP110 79.11 0.00 62.10 0.00 35.00 0.00 68.69 0.00 74.32 0.00
Ct-LP113 100.00* 0.00 100.00* 0.00 100.00* 0.00 100.00* 0.00 100.00* 0.00
Ct-LP115 92.82*  10.00+0.00 63.61 0.00 61.47 6.00+0.00 68.65 0.00 81.00* 6.33+1.53
Ct-LP117 57.66 0.00 55.59 0.00 48.42 2.00+0.00 57.27 0.00 69.09 2.00+0.00
Ct-LP12 52.93 0.00 46.77 3.00£0.00 42.53 2.00+0.00 45.99 0.00 63.12 0.00
Ct-LP125 66.86 0.00 45.02 0.00 53.39 2.33£0.58 57.97 0.00 70.91 1.67+0.58
Ct-LP13 64.71 0.00 53.03 0.00 37.69 0.00 48.56 0.00 55.56 0.00
Ct-LP17 60.20 0.00 51.31 0.00 2.13 0.00 20.79 0.00 51.56 0.00
Ct-LP24 66.86 0.00 43.17 0.00 52.94 0.00 56.32 0.00 53.98 0.00
Ct-LP34 57.65 0.00 36.53 0.00 31.12 0.00 26.32 0.00 60.54 0.00
Ct-LP37 59.22 0.00 40.82 0.00 25.00 0.00 49.85 0.00 57.83 0.00
Ct-LP48 58.96 2.33+0.58 26.39 0.00 21.66 3.33+0.58 46.11 1.00£1.00 51.27 4.00+1.00
Ct-LP5 58.24 0.00 36.97 0.00 19.88 4.00+1.41 3291 0.00 33.65 0.00
Ct-LP6 62.16 0.00 58.40 0.00 29.52 0.00 44.95 0.00 52.25 0.00
Ct-LP61 45.56 0.00 34.19 0.00 20.24 0.00 34.87 0.00 32.72 0.00
Ct-LP67 58.56 0.00 56.13 0.00 44.80 2.00+0.00 45.08 0.00 48.10 0.00
Ct-LP7 56.76 1.00+0.00 32.58 0.00 45.25 1.00+0.00 14.01 0.00 52.25 0.00
Ct-LP70 61.96 0.00 49.45 0.00 51.58 1.00+0.00 45.86 0.00 64.94 0.00
Ct-LP75 51.18 0.00 1.61 0.00 0.00 0.00 0.00 0.00 17.23 0.00
Ct-LP8 62.16 0.00 45.25 0.00 56.11 1.33£0.58 29.95 0.00 63.32 0.00
Ct-LP80 90.43*  13.00+0.00 39.46 0.00 47.47 0.00 18.69 0.00 59.49 0.00
Ct-LP86 60.59 0.00 36.36 0.00 8.54 2.00+1.00 30.35 0.00 57.53 11.33+1.15
Ct-LP96 71.57 2.00+0.00 48.39 0.00 23.13 3.00+0.00 34.58 0.00 57.43 5.00+0.00
Ct-LP99 91.46* 2.67+0.58 84.82* 0.00 67.28 1.0040.00 76.17 0.00 86.39* 1.00+0.00

e IR AR FCRDO R R IO 2 DL IR S8 LIRS, KT 80% OHMIEI#
Note: IR. the inhibition rate of endophytic fungi on the tested pathogenic fungi; D. width of antifungal zone; Bold with *. inhibition more than 80%.
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#:: a) CLP110 XHIRF KA ; b) Ct-BC1 XHIRFE B 9L ; ©) C-LP107 XHF ARSI ; d) Ct-BC72 STIFRATHEAL; e) Ct-LP86 X Iik 25 B AEAK 1 ;

f) t-BP41 XA

Note: a) Ct-LP110 inhibits B. cinerea; b) Ct-BC1 inhibits F. solani; ¢) Ct-LP107 inhibits F. graminearum; d) Ct-BC72 inhibits F. graminearum; e) Ct-LP86

inhibits A. brassicicola; f) Ct-BP41 inhibits F. oxysporum.
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Fig. 2 Different antagonistic manifestations of endophytic fungi to the pathogenic fungi
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genus family oder class phylum
Ct-BC1
90 Acrocalymma fici NR137953 Acrocalymma -+ Acrocalymmaceae -3
Leptosphaeria sp. KX100373 . . H
481 C-BC49 Leptosphaeria ~ ------ Leptosphaeriaceae Pleosporales
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Fig. 3 Phylogenetic analysis of the rDNA-ITS sequences of 18 active endophytic fungi
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