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Abstract; The medicinal plant Polygala fallax has a variety of biological activities. In order to fully develop the endophytic
fungi resources of the wild P. fallax and to obtain the culture-endophytic fungi strains with an anti-phytopathogenic fungi
and antioxidant activities, the endophytic fungi of P. fallax were taken as the research object, the antifungal activity of the
endophytic fungi against six kinds of phytopathogenic fungi was detected by the plate confrontation method; and the
antioxidant activity of endophytic fungi was evaluated by measuring the DPPH free radical scavenging ability and total
reducing ability of endophytic fungi fermentation broth. Finally, the endophytic fungi strains with strong antifungal and
antioxidant activities were then analyzed by the morphological traits and the flanking ITS sequencing. The results were as
follows: (1) In the antifungal experiment, there were two endophytic fungi of P. fallax had obvious antifungal activities on
six kinds phytopathogenic fungi of Fusarium oxysporum f. sp. cubense, Phyllosticta zingiberi, Diaporthe citri, Mycosphaerella
Sijiensis , Fusarium solani, F. oxysporum, and the inhibition rates ranged from 50.3% to 91.4%. Among them, HNLF-5 strain
had a good effect antifungal activity against Diaporihe citri, with a inhibition rate of 73.2% , and HNLF-44 strain had a good
effect antifungal activity against Fusarium oxysporum f. sp. cubense, with a inhibition rate of 91.4%. (2) In the experiment
of antioxidant activity, the endophytic fungal fermentation broth had good antioxidant activity, the DPPH clearance rate was
above 80%, and the total reducing ability absorbance value ranged from 0.279 2 to 0.748 8. (3) It could be seen from the
strain identification results that the HNLF-44 strain with antifungal activity was Alternaria sp. fungus. This study indicates
that the endophytic fungi of Polygala fallax have a good ability of inhibiting plant phytopathogenic fungi and antioxidant

activity , which lays the foundation for the subsequent exploration of potential new antifungal and antioxidant substances from

P. fallax endophytic fungi.
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Table 1  Determination of inhibition rate primary screening of endophytic fungi of Polygala fallax
45 e e Hrtghtienss G IUREE R i B )
Name Fusarium oxysporum Mycosphaerella Diaporthe citri Fusarium Ph?/ UOAé”L.m Fusam{m
(. sp. cubense fijiensis oxysporum zingiberi solani

HNLF-5 37.7£0.011 2 66.0+0.014 0 59.45+0.006 1 50.5+£0.011 4 58.7+0.008 3 48.2+0.018 1
HNLF-7 67.4+0.007 9 47.0+£0.008 3 52.74+£0.038 1 35.0+0.020 7 72.7+0.015 4 37.9+0.024 2
HNLF-8 42.0+£0.046 5 60.0+£0.003 0 60.07+£0.035 5 44.3+0.020 7 62.8+0.012 1 45.5+0.008 3
HNLF-9 26.0+£0.019 6 49.4+0.028 6 49.10+0.048 6 25.1+0.027 3 65.5+£0.044 4 24.8+0.004 9
HNLF-12 38.6+£0.023 1 55.0+0.010 0 56.81+0.051 2 50.8+0.020 5 58.5+0.017 8 51.7£0.027 2
HNLF-26 57.1+0.028 2 58.2+0.035 1 57.16+0.038 8 53.6+£0.021 0 68.2+0.015 1 47.1+0.013 7
HNLF-44 69.3+0.018 7 59.8+0.022 0 61.3+0.025 2 58.9+0.034 4 70.7+0.018 2 51.3+0.036 0
HNLF-45 34.5£0.011 6 49.1+0.025 6 51.8+£0.018 5 43.6+0.019 3 55.2+0.014 3 37.9+£0.016 3
HNRXY-1 40.0+0.021 6 50.6+0.006 5 56.8+£0.016 5 39.4+0.004 8 66.6+0.009 2 38.8+0.013 1
HNBA-9 27. 6+£0.004 3 69.1+0.019 9 57.2+0.065 1 44.6+0.031 9 64.2+0.010 4 52.5+0.072 5
LCPH-1 25.6+0.015 2 62.3+0.054 6 54.2+0.027 5 42.9+0.012 0 54.1+0.029 3 50.8+0.078 9
LCPH-5 38.5£0.010 0 67.7+0.035 7 62.2+0.049 1 53.3+0.015 5 60.1+0.022 8 59.0+0.031 6
LCRPH-9 37.7£0.025 1 42.3+0.034 5 56.0+£0.018 6 41.3+0.007 9 56.1+0.017 2 41.2+0.011 6
LCLF-16 40.9+£0.016 9 63.7+0.074 7 61.3+0.016 1 49.6+0.013 8 61.6+0.015 7 56.4+0.047 8
LCLF-44 41.1+£0.040 6 40.9+0.024 4 50.8+0.006 9 35.9+0.016 1 60.0+0.010 9 35.8+0.011 9
LCSXY-9 32.9+£0.011 6 55.3+0.008 7 54.5+£0.041 4 48.6+0.020 6 53.6+0.017 4 47.0+0.018 2
LCSXY-43 34.1+£0.005 6 55.4+0.028 1 58.5+£0.015 4 49.2+0.055 3 56.9+0.007 9 48.6+0.013 0
LCRXY-26 39.6+0.010 1 36.9+£0.038 8 45.9+0.073 2 31.6+0.033 2 64.6+0.031 9 30.6+£0.025 6
LCBA-85 43.4+£0.019 5 57.4+0.009 9 54.9+0.044 9 39.8+0.012 0 53.7+0.017 9 42.5+0.007 2
LCBA-133 40.1+0.015 3 59.4+0.009 9 51.7+£0.038 1 51.7+£0.022 1 53.8+0.007 9 55.6+0.014 5
YNLF-32 64.1+0.019 8 46.8+0.018 4 51.2+0.034 6 41.2+0.016 4 77.5+0.012 0 41.5+0.022 8

T Bl E AR R AR, T,

Note: The data are x+s.,expressed as percentages. The same below.
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Table 2 Determination of inhibition rate re-screening of endophytic fungi of Polygala fallax

o e, i S WM SRR ot 1

Name Fusarium oxysporum Mycosphaerella L(l}?()l:the Fusarium Ph?fll(?sncfa Fu.sarlz;tm

[, sp. cubense [ijiensis citri oxysporum zingiberi solani

HNLF-5 54.0+0.021 1 59.4+0.029 3 73.2+0.015 7 50.3+0.017 6 70.3+0.033 4 51.0+0.030 4
HNLF-7 12.7+0.040 0 7.7£0.008 9 14.2+0.049 5 30.3+0.046 8 49.9+0.018 2 20.8+0.010 2
HNLF-9 17.4+0.020 0 10.0+0.009 4 36.3+0.003 9 32.0+0.022 2 52.6+0.025 8 25.1+0.003 1
HNLF-26 39.7+0.036 1 31.2+0.055 2 44.8+0.041 4 48.0+£0.014 5 46.0+£0.011 5 46.8+0.016 2
HNLF-44 91.4+0.042 1 67.0+£0.024 1 67.7+0.021 7 60.7+0.004 1 67.0+£0.011 8 65.7+0.029 0
HNLF-45 37.3+0.038 9 21.2+0.037 4 23.6+0.031 4 41.5+0.018 3 41.0£0.013 2 39.7+0.004 8
LCRPH-9 47.5+0.020 1 27.5£0.018 5 36.2+0.018 9 47.3+0.023 7 53.0£0.027 8 49.5+0.031 2
LCSXY-9 30.7+0.019 2 32.0+0.029 3 21.4+0.045 6 43.0+£0.013 9 43.3+0.010 3 40.2+0.040 8
LCSXY-43 46.5+0.010 0 39.1+0.006 6 25.0+0.054 3 41.8+0.015 9 44.7+£0.002 1 40.1+0.040 6
LCRXY-26 19.3+0.012 15.2+0.028 0 27.6+0.026 7 38.6+0.017 8 52.8+0.021 6 26.3+0.015 8
LCBA-85 48.0+£0.007 6 42.1+0.012 9 33.3+0.028 3 45.7+£0.007 9 46.5+£0.022 2 48.7+0.022 2
LCBA-133 38.3+0.034 7 47.4+0.043 1 28.6+0.009 8 44.8+0.011 6 47.2+0.016 2 52.9+0.008 3
YNLF-32 8.7+£0.022 2 15.7+0.015 9 18.4+0.030 9 25.2+0.012 8 61.3+0.024 4 18.1+0.053 7

C, D), MR HETE A 506 LS 2 Sk i A% 10 S L7
HNLF-44 B #E ITS 731 28 Xt e & B, H DTS 741
5 Alternaria burnsii ( NR136119. 1) i #H B4 £~
100% , H & Gt % & M &l 6 7] A1, HNLF-44 5tk 5
NR136119.1 AR —A~4r 32 &, HA[ {5 EEh 97,
GELTE AR B HNLF-44 %58 S EERS 108 HH .

3 i 54ik
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WAhEEE BT 58 EA B AEYEE, Bt
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e, 5PSFF WA R EA M EEE A
T PR B 25 R AL (X B 1755, 2020) , 2R B B AL 1RK
FE N A FLH EA AT R R SR A

BEAR LR N A R TE RS BUW IR R T R A B
PR, BE B O 7 A — S AT AR T SR
ML ] 25 40 J3 %o A 0 7 A g AR D, R — R AR 4 1)
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DLy A: 5 1 32 A [a) SO AL 89 Bt S8 A0 5 1 4 o, 2
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tenuissima ) ; & WIS (2020) 245 FHAT ) 75 400 1 9
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A, M EEEE BRI C. MERIIRRE ; D. A AL LRI,
A. Phyllosticta zingiberi; B. Fusarium solani; C. Diaporthe citri; D. Fusarium oxysporum f. sp. cubense. 1. LCLF-7; 2. YNLF-32; 3. LCRXY-
26; 4. HNLF-10; 5. HNLF-44; 6. LCSY-43; 7. LCPH-1; 8. LCSXY-9.

1 #HRERNFEEREENINEER
Fig. 1  Antifungal activity of endophytic fungi isolated from Polygala fallax

A SR B FHEEAMNBUEA; C. HHEWIRIGH ; D. FELMRBIIIE,; E. AEHRIIH; F. =-LRIEWRH,
A. Phyllosticta zingiberi; B. Mycosphaerella fijiensis; C. Diaporthe citri; D. Fusarium oxysporum {. sp. cubense; E. F. solani; F. F.

oxysporum.

2 HNLF-44 xt 6 #HE Y5 R H & H %00
Fig. 2 Effects of HNLF-44 on six phytopathogenic fungi
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Fig. 4 Determination of DPPH scavenging
ability of fermentation broth

fEiE P 5, X 6 B HNLF-44 16 5 8 468k 3% K
WIIEAE B B v T BEARAT T 7 B S A M 5 Y
AeJ1. PUL, 5 2230 AT] 75 2% HNLF-44 1 18 Bk /9
ﬂﬁfﬁiﬁi?%l_*ﬁﬁ%,?ﬁtﬂ,\ SRNUE =R
Y
L5 TR AR 5T DN B AR K G P A BT
KPR —BRBEAR 08 HNLF-44 B bk B B 47 r 4
B PUEALTEYE , A JE 22 N HNLF-44 B AR IR AT
PRI E PR AT Y R 2EE T O R A

A HVEIETD; B, WS C. W2, D. AT,
A. Colony front; B. Colony back; C. Mycelium; D. Conidium.

B 5 Bt HNLF-4 HEZRBFES
Fig. 5 Morphological characteristics of HNLF-44 strain

97| NR 136119. 1 {1 B Ef8E#s /1 Alternaria burnsii
97 1 HNLF-44

NR 136120.1 % R L 8E¥ 1 A.iridiaustralis
NR171997.1 % Fe46 ¥ #1 4. mirabibensis

50{ NR 160246.1 5 SeRe# L A.sorghi
99 NR165503. 1 iR EEH T 4. radicina

NR 159604.1 1B % # Asteromyces cruciatus

—_—
0.01

B 6 ET ITS %I+ K HNLF-44
BB R Gt L it
Fig. 6 Phylogenetic tree of HNLF-44 strain
constructed based on ITS sequence
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