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ABSTRACT

Relationship of viruses on disease epidemic in alternate cucumber and yard long bean
crop after rice in Banlard district; Petchaburi province was demonstrated by survey of virus
diseases and insects on yard long bean, cucumber, weeds and adjacent plants throughout the
year; mode of disease transmission and diagnosis for efficient methods of disease control.
Survey of virus diseases on yard long bean, cucumber, weeds and adjacent plants in field after
rice growing season were conducted. Seven different virus symptoms were found as follow ;
1) dark green banding along the veins with slightly blisters on leaves and leaf malformation,
2) dark green blisters and yellow mosaic with severe leaf distortion, 3) dark green vein netting,
4) yellow leaves with green mosaic along the vein with stunting growth, 5) malformation of
leaves with narrow leaf and shoes-string like, 6) vein banding with rolling of leaves, 7) witches
broom symptom. Whereas, on cucumber leaves three different symptoms revealed 1) yellow
chlorosis with mosaic 2) slightly yellow leaves with green blisters and mosaic 3) yellow
leaves with green blisters along the vein. Mechanical sap transmission of all diseased leaves to
original plants was successful in yard long bean symptoms No.1- 6 of long yard bean, while
in cucumber only mosaic symptom on leaves was tranferred. Moreover, transmission to
Chenopodium amaranticolor was studied.

Virus-like symptoms found on weeds were vein netting on Typhonium trilobatum,
yellow mosaic on Amaranthus spinosus, vein banding on Euphorbia heterophylla, yellow
mosaic with leaf distortion on Cleome gynandra, mosaic on Synedrella nodiiflora and stunted
leaves on Abutilon indicum. On adjacent plants showed yellow mosaic and leaf distortion on

Ocimum basillicum and Solanum torvum, yellow chiorosis mottle on O. sanctum, green mosaic
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with crinkling of leaf on Lycopersicon esculuentum and light green mosaic with leaf
malformation on Capsicum frutescencs. Moreover, the insects found throughout the year were
white fly (Bemisia tabaci ), aphids (Aphis gossypii and Myzus persicae), (Nephotettix
virescens, Nilaparvata lugens, C)rrta::a/;thacns tatarica and Micraspis sp.

Study of virus transmission through seeds were demonstrated on 5 varieties of both
yard long bean seeds and cucumber seeds named Kunsuk No. 7, Somboon Chok No.99,
Phai Kwang 005, Lum Num Chee and Big 1 for yard long bean seeds and Mechai, Amazon,
Atom, Amata 765 and Tammy for cucumber seeds. At 4 week age, there were 4 different
virus symptoms detected on yard long bean seedlings. On primary leaves, light green patches
with yellow leaves and leaf falling, vein netting and light green mottle were found, while on the
first trifoliate leaves, yellow chlorosis with vein shrinking and leaf distortion was detected. Seed
transmission percentage on  yard long bean seeds was at 1-10.5%. On the contrary, no seed
transmission was found on cucumber seeds.

Serological tests of virus infected cucumber and yard long bean leaves using
ELISA technique with antiserum against geminivirus group and cucumber mosaic virus
(CMV) were studied. The result showed that virus member belongs to geminivirus group
infected all cucumber leaves, but not yard long bean leaves. While, CMV was found in
all leaf samples tested. Electron microscopy study using leaf dip technique on infected
yard long bean leaves got 2 types of virus particles. One was flexuous rods with 600-
650 nm. in length and another was isometric with 30.38 nm. in diameter.

Molecular study and nucleic acid analysis using dsRNA detection and reverse
transcription  polymerase chain  reaction (RT-PCR) with CMV primers, degenerate
potyvirusgroup primers and cowpea aphid-bome mosaic virus primers were conducted.
Detection of virus on all diseased plants included cucumbers, yard long beans, weeds,
adjacent plants and virus transmission through seeds was performed by extraction and
analysis of viral dsRNA. Confirmation of CMV was done by RT-PCR. The results showed
that all diseased plants were infected by CMV except Symedrella nodiiflora. Moreover
realtime PCR study of infected long yard bean leaves with degenerate poty-group primers,
revealed 3 specific bands amplified the variable 5'-terminal region of coat protein cistron
together  with the 3'-terminal region of the nuclear inclusion b protein cistron of
potyviruses, suggesting the presence of 3 member of potyvirus. The RT-PCR product of
these 3 bands were 1182 bp, 1219 bp and 1259 bp respectively, which closely corresponded to
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bean yellow mosaic virus (BYMV) at 1209 bp. (band 2)"11;111 blackeye cowpea mosaic virus
at 1242 bp. (BLCMYV) (band 3).

The results, together with symptom on Chenopodium amranticolor, lead to conclude
that yard long bean leaves were mix - infected with CMV and 3 virus members of
potyvirus group, that 2 in 3 of these were BYMV and BLCMV. Whereas, cucumber leaves
were dual-infected by CMV and virus member of geminivirus group.

The study pointed out that CMV was the major virus infected yard long beans,
cucumber, weeds, adjacent plants and transmitted through seed. The virus could infect
solely or mix infect with others, which cause more severe symptom. CMV was detected
in both yard long beans with BYMV orland BLCMV and cucumbers with
geminivirusgroup. Aphis gossypii and Myzus persicae were CMV vector in non-persistant
manner, while infected weeds and adjacent plants were their host. The virus spreaded
directly through yard long beans by infected seeds, whereas field infection was
responsible by aphids, fed by weeds and adjacent plants which also were disease reservoir.
That caused CMV spreading continuously and severely. Moreover, these 2 aphids also transmit
BYMV and BLCMV, on the other hands white fly (Bemisia tabaci) transmit
geminivirusgroup to both yard long beans and cucumbers. This is prolonged problem in
Banlard district; Petchaburi province as long as farmers camry on growing yard long
beans, cucumber and rice as altenate crops overlapping all year round.





