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Virulence and inhibition activity of three kinds of preservatives

against the pathogen of the potato tuber dry rot
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Sciences, Lanzhou 730070, China; 2. Lanzhou University of Technology, Gansu 730070, China)

Abstract Potato dry rot is currently a serious disease detrimental to potato quality in storage. It has become one
of the major concerns to potato storage and preservation. To screen the safe and efficient preservative with simple
application that can replace toxic liquid ones, the virulence and inhibition efficacy of chlorine dioxide, butylamine
and peracetic acid against pathogen of the potato tuber dry rot were evaluated. Results showed that chlorine diox-
ide, butylamine and peracetic acid have different inhibitory activity, and the efficacy of butylamine is the best,
with EC;, value of 0.2 ptg/mlL. In vivo tests demonstrated that the three preservatives could reduce the disease in-
cidence to some extent, and butylamine at the concentration of 95 pg/kg could significantly reduce the incidence
of potato tuber dry rot and lesion expansion rate. Thus, it is concluded that butylamine has the potential to be ap-
plied in potato dry rot control.

Key words potato dry rot; chlorine dioxide; butylamine; peracetic acid; virulence; inhibition

2012-11-13 : 2013-05-20
(CARS-10); ( ) (201003077)

* E-mail ; tianshilong@ sohu. com



39 6 « 189 -
; 6% o
~10% 60 %0 1.2.2
, A
2 9 cm ,
. 30 mL, ,
110" /mL 100 L :
) (d=5 mm) 5 mm
o , (Fu- . , 1~
sarium sambucinum ) 2 1% ,
[2] s s . 3 , .
) ) . 25 C
5~7d. ,
1.2.3
, , B 4°C
o 1% 5 min ,
| »75% ;
( 3.5 mm) 5 mm X3 mm
1.1 3,
1.1.1 20 L, 2 h FEL (150,450,
(FEL, 12%) . 750 pg/ke) JFEZ(55.95.135 pg/kg)  FEG(105,
; (FEZ, 98%): 140,175 peg/kg) 3
; (FEG, 24 h, , (25+2)C
15%) o 4+DC ,10 d 25+£2)C
1.1.2 .30 d 4+
(Fusari— IDAG o 6
um sulphureum Schlechtendahl) , 3 .
o 1.2.4
1.1.3 ) )
SW-CJ-2FD .
s YXQ-LS75G (%) = /
; PQX X 1003
. (%) = /
1.2 X100,
1.2.1 1.3
(Fusari- 3 ,
um sul phureum) 7d , 25 °C DPS7. 5 ,



« 190 259 4. 27 2013

JEC.,  ECy; Duncan’ s 1 Y
Table 1 Inhibition effect of three kinds of preservatives
° on mycelial growth of the pathogen of potato dry rot
P /mm /%
2 Chemical . He m - Antibacterial Relative
Concentration . . e
treatment circle diameter inhibition rate
2.1 FEL 0.16 19.040. 3 5.64 d
* 0.24 30.0+£0.5 14. 35 cd
1 ,FEL.FEZ FEG 3 0. 32 54.840.3 46.92 ¢
0. 40 61.040.0 58.71 b
’ 0.48 70.3%+1.3 78.32 b
3 0. 56 80.0+0.0 100. 00 a
° FEZ 0.07 21.5+0.8 7.56 d
6 , 0. 14 35.340.3 19.47 cd
0.21 56.0+1.0 49.00 ¢
’ ’ 0. 28 63.740.8 63.40 b
5.04+0.5 87.89 b
0.56.,0.42 pg/mL  0.69 pg/mL 099 75.020. :
! g/ "e 0.42 80.040.0 100. 00 a
, 100%. FEG 0.12 32.840.3 16.81d
0. 23 42.7+0.3 28.49 cd
2.2 0. 35 59.040.5 D8, J2 @
0. 46 68.7+1.9 72.68 b
0.58 75.8+0.6 90.25 b
2 , 0. 69 80.0+0.0 100. 00 a
CK 0. 00 0.040.0 0.00 e
FEZ\FEL FEG ’ECSO 1) 0. 05
. Uo
0.202 8,0.349 0 pg/mL  0.282 4 pg/mL,ECy, .
Different letters means the inhibition rates of the same agents
0.459 3.0.626 1 Iug/mL 0.708 9 pg/mLO with different concentrations differ significantly at 0. 05 level.
2
Table 2 The indoor toxicity of three kinds of preservatives to the pathogen of the potato dry rot
EC5095% ECy095%
(y=) ECso ECy . E /pg* mL™! /pg + mL™!
. . . Correlation ) )
Chemical ~ Regression equation  /pg s mL™!  /pg e+ mL™! fficient F test value 95% Confidence 95% Confidence level
O icien
coeticie level of the ECsovalue of the ECqpvalue
FEZ 3.608 7+7.500 8x 0.202 8 0.459 3 0.969 0 46. 09 0.171 9~0.239 3 0.336 3~0.627 4
FEL 5.05+7.308 5z 0.349 0 0.626 1 0.986 3 107.59 0.322 5~0.377 8 0.534 5~0.733 4
FEG 3.206 2+6.760 6x 0.282 4 0.708 9 0. 960 5 35.78 0.234 9~0.339 5 0.508 4~0.988 5
2.3 o » 3
. 100%C  2),
3 .FEZ ;
FEL.,FEZ FEG, FEL FEG 50% FEZ2(95 png/kg) (P<C0.05)
(EGsy) 95% 1, FEZ s , 7. 34 mm (
FEL.FEZ FEG.FEL FEG EC;, D, 3
;s FEZ FEL,FEZ FEG. FEL FEG s FEZ ;
90 %% (ECy) 95% 30 d, 100%, FEZ
1, FEZ FEL.FEZ FEG.FEL FEG 8.33%~25%, FEZ2(95 pg/kg)
EC,, . s 8.33%C 4);
2.4 (P<C0.05)
1~3 .3 . FEZ2 (95 ng/kg) :

4.58 mm( 3),
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Table 3  Analysis of significant difference on indoor toxicity of : I:: 130 Herke
three kinds of preservatives to the pathogen of the potato dry rot == 750 pkie
95% S 93 ik
Compare Items of . 95 % Confidence ;-. 401 b o II Ii‘; HE II
groups comparison Ratio level a8 20 b2 :.: 40 ::. ki
FEZ.FEL ECso 0.5810 0.483 6~0.697 9* 0 5 kg
FEZ.FEG ECs 0.718 0 0.560 6~0.919 6* o NON S
FEL.FEG ECso 1.2359 1.011 6~1.510 0* ’&}?[*_ n
FEZ.FEL ECuo 0.733 5 0.517 2~1. 040 1 Freatment
IREZARE G, ECq 0.648 1 0.411 0~1.021 8
FEL.FEG ECyg 0.883 5 0.611 6~1.276 4 4 3
1) * (ECs0  ECyo) 95 %
1, o
* If the ratio of lethal dose (ECsy and ECyy) contains 1 at the Fig. 4 Effect of three kinds of preservatives on the

95% confidence interval, it was indicated that the difference of

the two concentrations was not significant. incidence of the potato dry rot at low temperature
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