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Abstract: Viral diseases are primary diseases of tomatoes with an occurrence rate generally reaching above 30% and up
to 90% in severe cases. Control of viral diseases is an enormous challenge in crop protection. Application of insecticide
for preventing virus transmission through reduction of insect vectors is considered an useful means. The crop breeding
technology and tissue culture are also employed to generate viral resistant cultivar or virus-free seedlings. However,
these methods are often less effective in practice because of viral mutations. It has been reported that chitosan, as an
efficient plant resistance-inducing elicitor, can inhibit the infection of pathogenic bacteria, induce the production of
phytochemicals and stimulate plant self-resistance, and has been widely used in the prevention and treatment of viral
diseases. In this study, by investigating the field disease index and monitoring the form and content of the virus in the
diseased leaves and new leaves before each application, it was clarified that continuous spraying of 0.5% chitosan water
solution for 3 times at an interval of 7 days has a significant control effect of preventing tomato virus disease. Negative
staining electron microscope observation method visually showed the existence and changes of virus in leaves; RT-PCR
method analyzed the virus types as tomato spotted wilt virus (TSWV), tomato chlorosis virus (ToCV), tobacco mosaic
virus (TMV); The gqRT-PCR method further clarified that the inhibition rates of 0.5% chitosan solution on tomato
spotted wilt and tomato chlorosis virus were 75.31% and 67.18%, respectively. It is concluded from our tests that the
plant defence elicitor chitosan (a.i. 0.5%) is able to inhibit virus replication in crop cells and prevent the aggravation of
tomato plant virus disease symptoms. Therefore, the strategy for the management of tomato virus disease is to apply the
inducer chitosan regularly to maintain a low virus titer and prevent the occurrence and spread of virus disease.

Keywords: Viral Diseases; Plant Defence Elicitor; Chitosan (a.i.0.5%); Negative Staining Electron Microscopy;
Induced Systemic Resistance; Biological Protection
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Table 1 Experimental design of 0.5% chitosan water preparation

Pk Zj5 HIAALE (5 ARG E (mglkg)

Handling number medicine Preparation dosage (times) Active ingredient amount (mg/kg)
Al 0.5%JL T SR B 7K 500 10.00

A2 0.5%JL T SR B 7K 300 16.67

A3 0.5%JL T S B 7K 100 50.00
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Table 2 Primers used in virus amplification

FA3& Usage FPH 4 FR Gene name F%) (5'-3') Sequence (5'-3")
TMV-F CACCGTTGCGTCGTCTACTCTACG
TMV-R GTGTTCTTGTCAGCGTGGGC
CMV-F ACATAGCAGAGATGGCGGCAACG
CMV-R ACCCAACCTTTGTAGGGAGTGAGCG
L . PVY-F ATACGTGGTATGAGGCAGTG
g-RT-PCR Quantitative real-time PCR PVYR ACGCTTCTGCAACATCTGAG
ToCV-F CTTTCTGGATGGTTTGCGGC
ToCV-R TCCCCAACCAATGGTCGTTT
TSWV-F GTGAAAGGGAAAGAGTATGCTGC
TSWV-R GGGGTTAAAAAACAGGCAAAACTCAC
% Primers for internal control Tomato-Act?n-F TGCGTATGTCGCACTGGATTATG
Tomato-Actin-R ATAGGACTTCAGGGCAACGGAAC
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Table 3 The results of field efficacy test of 0.5% chitosan in the control of tomato virus disease

ERIBER (%) (BREEFHE

=R 8B EM significant difference

ﬁ?ﬁ%ﬁy iﬁ:ﬁiisease index Average control effect (%) (average of each P <0.05 P <001
replicate)

Al 1.53 69.81 C C

A2 1.26 75.23 B B

A3 0.99 80.61 A A

CK 5.08
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Figure 1 Electron microscope observation of tomato virus diseased leaves

http://www.agrforestry.com



flb 5#Rllk 2023; 2(1): 22-31 27

3.3 RT-PCR ¥ER R F R R
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Figure 2 Detection of virus species in diseased tomato leaves by
RT-PCR

M: DNA Marker DL2000; 1, 2: TMV; 3, 4: CMV; 5, 6: PVY; 7, 8:
ToCV; 9, 10: TSWV
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Tomato TMV
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95— Zifirst application &% /) fiti #second application #5 — JiJifi #jthird application

149 » X i ZHcontrol

= W 55 4ltreatment

10

T kR Lk i
Tomato chlorotic virus (ToCV)

95— it 25 first application

*ok

%

95 Ik iti #second application 5% —{X jiti#4jthird application

K 3 qRT-PCR A5 & it MR TSWV, TMV. ToCV JF#H & &
Figure 3 Detection of TSWV, TMV and ToCV virus contents in tomato diseased leaves by gqRT-PCR t-test, * a.=0.05, ** a.=0.01.
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