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Epidemiological study of Potato virus Y disease in commercial
tobacco cultivars of Mazandaran and Golestan provinces
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Tobacco Mosalic Virus (TMV)
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Cucumber Mosaic Virus (CMV)
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Correlation of Environmental Conditions with Potato Virus X (PVX) and Y (PVY) Disease Severities
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Potential Impact of Global Warming on Virus =
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Mosaic does not result in plant death, but if infection occurs early in the season, plants are stunted.
Lower leaves are subjected to "mosaic burn" especially during periods offhot and dry weather] In

these cases, large dead areas develop in the leaves. This constitutes one of the most destructive
phases of tobacco mosaic virus infection. Infected leaves may be crinkled, puckered, or elongated.
However, if TMV infects crops like grape and apple, it is almost symptomless.
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An analytical model of plant virus disease dynamics
with roguing and replanting
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3.3 Aphid Monitoring, Phenology, and Current Status of PVY
Transmission |

3.3.1 Aphid Monitoring and Aphid Trapping Techniques

The association of vimus spread in potatoes with aphid flights is documented in
numerous publications (Ashby 1976; Boiteau et al. 1988; DiFonzo et al. 1997,
Harrington et al. 1986, Robert et al. 206K, Basky 2002; Radcliffe and Ragsdale
2002; Sigvald 1989; Steinger et al. 2015; Kirchner et al. 2011).

The activity of aphids can be monitored using several techniques:

Sticky fishing-line traps made of a wooden frame and transparent sticky polyam-
ide threads, the frame being fixed vertically and oriented into the wind (Labonne
et al. 1983)

Traps which collect insects flving in the air by suction at a specific flow rate
(Fig. 6.7).

Coloured pan traps (Moericke 1951) which aftract and trap alate aphids (water
pan traps or sticky tile traps) (Fig. 6.7).

Suction traps and sticky fishing-line traps do not rely on attracting aphids and
thus sample aphids in an unbiased way. The latter can easily be placed in crops at
the height of foliage providing information on aphid activity within crops. Suction
traps which are around 12 m high (Johnson and Taylor 1955) might not reflect
exactly the abundance and composition of aphid populations in specific crops; how-
aver, it is generallv accepted that suction traps can give a pood representation of
aphid phenology for larger areas (up to 30-60 km wide) and are easier to manage on
a daily basis. Suction traps can provide information on aphid populations more
rapidly and are widely used as a warning system for the risk of vimus transmission.
For more localised studies, ie., the spread of a virus in a crop, the use of trap{s)
positioned in a crop is recommended.

Transmission and Epidemiology of Potato virus ¥

Christophe Lacomme, Jon Pickup, Adrian Fox, Lawrent (Glais, Brice Dupuis,
Thomas Steinger, Jean-Louis Rolot, Jari P.T. Valkonen, Kerstin Kruger,
Xianxhouo Mie, Spela Modic, Matasa Mehle, Maja Ravnikar,

and Maurice Huollé

Abstract As obligate parasites, plant viruses, require in order io survive, o be
transmitied to another plant. Experimentally. viruses such as Potato vines ¥ (PYVY)
can be transmitted by mechanical means such as wounding and grafting. In its
natural environment, PVY transmission is mediated by sap-feeding aphid vector, or
vegetatively through propagated organs such as potato tubers. A vast number of
aphid species have been reported to transmit PYY in a non-persistent manner with
varighle efficiency to a large number of solanaceous and non-solanaceous plant
species including weeds and omamentals. Several sensory stimuli will influence
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1. Identifying the pathosystem

2. Understanding its
epidemiology

3. Defining the prediction
objective(s)

Y

4, Developing a blueprint for the predictive framework

5. Quantifying the relationships

6. Implementing the predictive framework

l

7. Verifying and calibrating the model

J

8. Validating the predictions

l

9. Analyzing parameter sensitivities

¥

10. Application
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Fig. 1. Diagram to show changes in virus titre and symptom expression over time and the definition of disease categories.
The solid curve shows the change in virus titre; the dashed curve shows changes in symptom expression. The solid horizontal
line shows the virus acquisition threshold which is used to define the latent, infectious and post-infectious periods (solid
vertical lines). The symptom expression threshold is represented by the horizontal dashed line. Symptoms may therefore
become visible (vertical dashed line) after the beginning of the infectious period.




EPIDEMIOLOGY AND ENHANCED
CONTROL OF POTATO VIRUS Y IN
HIGH GRADE SEED POTATO
PRODUCTION

DOCTORAL THESIS IN PLANT PATHOLOGY
SASCHA M. KIRCHNER

Main findings

Incidence of seedborne PVY infection and the early-season flight of
Aphis fabae are the most important factors contributing to the
incidence of PVY in the harvested yield. Other aphid species play a
negligible role as vectors of PVY.

Main findings

Straw mulch reduced PVY incidence by 25% to 70% in small scale
and on-farm experiments. Mineral oil reduced PVY in two years (by
43% to 98%). Esfenvalerate reduced PVY by 29% in one year.

Conclusion: The results demonstrate that early season flight activity of
Aphis fabae determines PVY incidence in the HG seed potato production
area of Finland with a generally low vector pressure. Furthermore, straw
mulch emerges as a reliabe and effective measure in diminishing the
spread of PVY in areas with early vector flight activity.
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2002). Seven strains of PVY are described so far based on host response
and resistance gene interactions: the common or ordinary strain PVY®, the

tobacco veinal necrosis strain PVY", PVYN™ causing tuber necrosis (Fig.

1), the recombinant isolate PVY™™' PVY® PVY? and PVYF (Singh et al.
2008). PVYN™ first found in Hungary in 1980, has attracted much attention
because it rapidly spread worldwide (Beczner et al., 1984; Le Romancer et
al., 1994: Kerlan et al., 1999: Boonham et al., 2002; Boukhris Bouhachem
et al., 2007; Karasev et al., 2008) including geographically isolated regions
(Chikh Ali et al., 2013). The underlying reason of the rapid spread of
PVYN™ might be attributed to the relatively mild symptoms displayed on
potato leaves in many cultivars, which makes it difficult to detect virus-
Infected plants in the field. Furthermore, PVYN™ overcomes the resistant
gene Ny that is common in potato cultivars and protects them agains PVY®©
(Tian and Valkonen, 2013). In contrast to the mild leaf symptoms, PVYNTN
causes severe symptoms on the tubers, and makes them umarketable
which gives the strain a special status from an agricultural point of view.

158




Hemipteran insects comprise around 50,000 — 80,000 species of aphids,
cicadas, plant hoppers, leafhoppers, shield bugs, and others. Among
[hemipteran Insects, aphids transmit more than 50 % of the insect-vectored

plant viruses (Ng and Perry, 2004). The majority of aphids that act as plant
virus vectors belong to the subfamily Aphidinae (Order: Hemiptera)
(Blackman and Eastop, 2000). Understanding the characteristics of

transmission of insect vectored plant viruses is of fundamental importance.
In particular, from the applied point of view, the choice of appropriate plant
virus control measures is closely determined by the manner of
transmission of the particular virus. Based on differences in retention site
or/and time of the virus particles inside the veriliferous vector, the plant

virus transmission mechanisms can be divided into different major modes
(Table 1).




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92
	Slide 93
	Slide 94
	Slide 95
	Slide 96
	Slide 97
	Slide 98
	Slide 99
	Slide 100
	Slide 101
	Slide 102
	Slide 103
	Slide 104
	Slide 105
	Slide 106
	Slide 107
	Slide 108
	Slide 109
	Slide 110
	Slide 111
	Slide 112
	Slide 113
	Slide 114
	Slide 115
	Slide 116
	Slide 117
	Slide 118
	Slide 119
	Slide 120
	Slide 121
	Slide 122
	Slide 123
	Slide 124
	Slide 125
	Slide 126
	Slide 127
	Slide 128
	Slide 129
	Slide 130
	Slide 131
	Slide 132
	Slide 133
	Slide 134
	Slide 135
	Slide 136
	Slide 137
	Slide 138
	Slide 139
	Slide 140
	Slide 141
	Slide 142
	Slide 143
	Slide 144
	Slide 145
	Slide 146
	Slide 147
	Slide 148
	Slide 149
	Slide 150
	Slide 151
	Slide 152
	Slide 153
	Slide 154
	Slide 155
	Slide 156
	Slide 157
	Slide 158
	Slide 159

