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Abstract: To clarify the prevention and control effect of five biofungicides (matrine, zhongshengmycin, kasugamycin,
polymyxin, and validamycin) on postharvest pathogenic fungi of dragon fruit (Hylocereus undatus), this study aimed to
determine the mycelial growth inhibition, laboratory virulence, mycelial conductivity, and nucleic acid leakage of four
postharvest pathogenic fungal strains in dragon fruit (Nigrospora sphaerica, Fusarium oxysporum, Epicoccum nigrum,
and Neoscytalidium dimidiatum) after treatment with the five biofungicides. In addition, propidium iodide (PI) staining test
was conducted to investigate the damaging effect of biofungicides on the cell membranes of pathogenic fungi. The results

showed that the inhibition rate of zhongshengmycin on the mycelial growth of E. nigrum was 100% at 3.00 g/L, and the
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corresponding concentration for 50% of maximal effect (ECs,) was 0.59 g/L. The inhibition rates of Picrasidine on the

mycelial growth of F. oxysporum, N. sphaerica, and N. dimidiatum were 90.93, 84.17, and 87.80%, respectively, and the

corresponding ECs, values were 0.94, 0.71 and 0.62 g/L, respectively. The PI staining test showed that the five biofungicides

damaged the cell membranes of the mycelia of the pathogenic fungi in the postharvest H. undatus. Zhongshengmycin and

Picrasidine had good inhibitory effects, making them adequate biofungicides for postharvest pathogenic fungi of dragon fruit.

This study provides a theoretical basis for the prevention and control of postharvest diseases of H. undatus and the screening

of biofungicides applicable to field production.
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Table 1 Inhibition effects of 5 kinds of biological fungicides
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Fig.1 Inhibition effect of biofungicides on N. sphaerica

of Hylocereus undatus fruit
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Table 2 Inhibition effects of 5 kinds of biological fungicides

on Hylocereus undatus fruit F. oxysporum

on Hylocereus undatus fruit N. sphaerica

AMAEA REARFNGL) BEAGmm  WEE% AMAEN RERENL) EELEAmm  AEF%
1.00 35724100 61.60%1.25 1.00 3718+ 1.69 5977+ 2.12
1.50 33.00£0.51  65.00+0.64
1.50 3133£1.28  67.09 +1.60
0.5% A 0.5% ¥ % N .
P 2.00 2864207  70.45%2.59 Bk F) 2.00 32.660.60  63.43+0.75
! 550 2033+1.13  80.84 + 141 2.50 1434+128  88.32+1.60
3.00 17.66+0.50  84.17 +0.63 3.00 12.26+0.23  90.93 7029
------ 1.00 50.13£1.90 4359237 1.00 4273 26,77 32.83 =847
3% A B 1.50 4253+149  53.09+1.86 30 A 1.50 40.71£0.97  5536%1.21
F R 2.00 40.85+2.08  55.19+2.60 FTRM 2.00 3345+124  6443%1.54
I\ X I\ )
B 2.50 27.15£039  72.31£0.49 o 2.50 8.58+036  95.53+0.46
3.00 21194206  79.76 £2.58 3.00 6.89+025  97.63+0.31
------ 1.00 51.52+7.70 41.85+9.62 1.00 70.15+439  18.57+5.48
1.50 3776 +4.77  59.05 +5.96 1.50 57.24+8.86 34.71 £11.07
V)
4% m% 2.00 33.10£3.35  65.20%3.02 4% A% % 2.00 4572 +191  49.11+£2.39
7;\_7 . . . . . ?7& J
2.50 23.53+0.76  76.84+0.95 2.50 26.70£1.12  72.87+1.39
3.00 2002+1.67 81.22%2.09 3.00 23.14%0.64 77.32+0.80
1.00 55324123  37.10+1.53 1.00 65.46+1.74 24.42+2.17
10% % 4 1.50 4353+1.18  51.84+148 10% % 4 1.50 59.20+545 3225+6.38l
FETIR 2.00 39.11£1.52  57.37+1.90 FETE 2.00 55.61£5.85  36.74+7.31
A ) leZ 2wl
2.50 2294+153  77.58+1.92 2.50 17.13+0.17  84.84+0.22
3.00 21.19+0.09  79.76 0.11 3.00 15294023  87.13+0.29
1.00 72474038  15.67+0.47 1.00 7550 +£1.90  11.88+2.38
28% 3 7 1.50 70.03+0.43  18.71+0.54 28% 3 K 1.50 7435+0.00  13.31+0.00
FEAR 2.00 60.56+9.15  30.55+11.43 FETE 2.00 65.57+3.38 24.29+423
we -
il 2.50 36.81 £3.41  60.24 +4.26 Al 2.50 25.10+£0.66  74.88 £0.82
3.00 2289+ 147  77.64+1.84 3.00 19.74+220 81.58+2.75
CK 85 CK 85
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Fig.2 Inhibition effect of biofungicides on F. oxysporum of

Hpylocereus undatus fruit
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Table 3 Inhibition effects of 5 kinds of biological fungicides

on Hylocereus undatus fruit E. nigrum

AEMFEA  REREN/L) BHEHAL/mm  EHE%
1.00 40.07+1.02 56.17+1.28

1.50 37124123 59.85+1.54

0.5% 2.00 35414046 61.99 +0.58

£ A ak A

2.50 17.16£0.38  84.80 % 0.48

3.00 16.62+0.09 85.48+0.11

1.00 12290.03  90.89 + 0.03

150 9.58+1.63  94.28+2.03

34; @fj 2.00 837+1.46 9578+1.82
2.50 6.01£0.04 98.74+0.05
3.00 5.00£0.00  100.00 £ 0.00

1.00 58.63+1.63 32.96+2.04

1.50 56234043 35.96+0.53

4% ’i‘( f*% 2.00 52.06%0.78 41.17 +0.97
2.50 35924120 61.35+1.50

3.00 33.90£032 63.88 +0.41

1.00 70.03+£1.92 18.72+2.40

1.50 68.61 £1.62 20.49 +2.03

l(lg/ﬁgiﬁ 2.00 6552+ 111 2436+ 1.39
2.50 2735091 72.06+1.14

3.00 22454038 78.19 +0.48

1.00 79924042  6.35+0.53

1.50 78494039  8.14+0.48

zs‘i/;ggi% * 2.00 7528 +0.16 12.15+0.20
2.50 39244088 57.201.10

3.00 36.53£035 60.58 +0.43

CK 85
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Fig. 3 Inhibition effect of biofungicides on E. nigrum of

Hylocereus undatus fruit
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Table 4 Inhibition effects of 5 kinds of biological fungicides

on Hylocereus undatus fruit N. dimidiatum

AYMFEF REREN(L) BHEALA/mm  WEE/%
1.00 3145+1.05 66.94+1.31
1.50 30.94+432  67.58 £5.40
0.5% =4
+ +
P 2.00 2750+ 1.11  71.87+1.39
2.50 19.94+0.59 81.33+0.74
3.00 14.76 £0.57 87.80 +0.71
1.00 12.28+0.00  90.90 + 0.00
+ +
306 A 1.50 844+1.16 95.70+1.45
ETRM 2.00 566041  99.17+0.51
7
2.50 5.000.00 100.00 + 0.00
3.00 5.00£0.00 100.00 = 0.00
1.00 72.56+1.53  15.55+1.91
1.50 69.27+1.66 19.66 +2.07
4% AEE N N
s 2.00 62.84+238 2770 £2.98
2.50 5811+ 134  33.61+1.68
3.00 53.78 +0.74  39.02 £0.93
1.00 59.62+4.07 31.73+5.09
+ +
10% % 1.50 50.18+2.73  43.53+3.41
BEETIE 2.00 46.06+1.39 48.68+1.74
WM S 5
S 250 3205137 66.19+1.72
3.00 23.65+1.98  76.69 £2.47
1.00 85.00+0.00  0.00%0.00
+ +
28% K 1.50 85.00+0.00  0.00 % 0.00
EETiE 2.00 85.00 £0.00  0.00 = 0.00
BN X
ke 2.50 85.00£0.00  0.00%0.00
3.00 85.00£0.00  0.00%0.00
CK 85

7E: CK (85) AT BUAEMAAZARCLERKHIE
Frmr, ¥EFARME 2 85 mm.

R 4 ATA1, 0.5% & 20 sk E N 1.00-3.00 gL
IF, SO A A TR 2R 66.94%~87.80%
3% HAE R 2R IR N 1.00~3.00 g/L I, 4B N
90.90%~100% ; 4% % 5% 2 il =L 1.00~3.00 g/
N, HEEN 15.55%~39.02% ; 10% LI EH =2
£ 1.00~3.00 g/L Bf, B 2N 31.73%~76.69% ;
28% X8 &= BRI E N 1.00~3.00 g/L I, FIEH
0. 3% AR R ERIRE N 3.00 g/L B X KO H
T I €0 R T R T 2 A KA ROR B s 0.5%
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B o T G 0 T 1 B 4 o SR AR T A, R
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FERR T R ST B 45 P 6 UM SCAE 24 7
(BT 55

BT E CK 10gL 1.5g/L2.0g/L25g/L3.0gL

OGN 1
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Fig.4 Inhibition effect of biofungicides on V. dimidiatum

of Hylocereus undatus fruit
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®5 EYREFNNERREBHREBIMHE (%)

Table 5 Inhibitory rates of biofungicides against postharvest pathogenic fungi of Hylocereus undatus fruit (%)
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Table 6 Determination of indoor virulence of five biological
agents on Hylocereus undatus fruit N. sphaerica
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Table 7 Determination of indoor virulence of 5 kinds of
biological agents on Hylocereus undatus fruit F. oxysporum
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Table 8 Determination of indoor virulence of 5 kinds of
biological agents on Hylocereus undatus fruit E. nigrum
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Table 9 Determination of indoor virulence of 5 kinds of
biological agents on Hylocereus undatus fruit N. dimidiatum
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