Effect of sunlight and temperature on Mulberry Leaf Roller Virus

ABSTRACT
Effect of sunlight and temperature on the inactivation of nuclear polyhedrosis virus to Diaphania pulverulentalis (Hampson) larvae were studied under laboratory conditions. The larval mortality was significantly maximum (75%) when DpNPV was exposed to sunlight for 1h, which was followed by mortality of 70.00, 63.75, 57.50 and 53.75 per cent for 2, 3, 4 and 5 h, respectively indicating reverse relationship between the exposure duration to sun light and larval mortality. No larval mortality was observed when DpNPV was exposed to 50°C, indicating complete inactivation of virus. The present findings showed that the rate of larval mortality was decreased with the exposure to sunlight and temperature which indicated the loss in pathogenicity of DpNPV.
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INTRODUCTION
Mulberry leaf-roller, Diaphania pulverulentalis (Hampson) is an important defoliator of mulberry ecosystem throughout the southern states of India. One of the more important naturally occurring pathogens of D. pulverulentalis larvae is Nuclear Polyhedrosis virus (NPV), a baculovirus capable of causing epizootics in the larval population that result in declines or elimination of populations [1]. Baculoviruses are used as an excellent biological insecticide due to its restricted host specificity and non-infectivity to beneficial insects [2]. Some insect viruses are inactivated by sunlight and abnormally high temperature [3]. Exposure of entomopathogens to natural sunlight lost 50 per cent of their activity within few days. This might appear unusual since different types of infective or toxic entities (occluded viruses, spores of bacteria, fungi or protozoa and crystal toxin) lost their insecticidal activity at a similar rate. [3] reported that the complete inactivation of NPV of tobacco cutworm occurred at 12 h of sun light. Temperatures also affect the success of applied viruses by inhibiting the infection at low or high temperatures.

The effect of temperatures on the in vivo infection in insects by polyhedral inclusion bodies (PIBs) of nuclear polyhedrosis virus (NPV) had been reported by many scientists. [4] found that NPV infected H. zea larvae held at 35°C incurred fewer mortalities than similar larvae held at optimum temperature (28°C). The viral replication was inhibited in Granulo virus (GV) of Pieris rapae at 36º C, Heliothis zea at 40ºC [5] and Anticarsia gemmatalis at 40ºC. [6] showed that NPV infected western hemlock loopers (Lambdina fuscellaria lugubrosa) had the greatest mortality at 21.5°C and that time to 50 per cent mortality increased at higher temperatures. Complete inhibition of the infection cycle occurred at 35°C. Hence, the objective of the present study was to determine the effect of sunlight and temperature on the infectivity of NPV to D. pulverulentalis larvae. These studies will be useful for preparing DpNPV formulation to control leaf roller in mulberry ecosystem.
MATERIALS AND METHODS

EFFECT OF SUNLIGHT EXPOSED DPNPV ON THE LARVAL MORTALITY OF LEAF-ROLLER, D. PULVERULENTALIS
The persistence of DpNPV was assessed by exposing the virus to sunlight for different periods. The viral suspension containing 1 x 107 polyhedral bodies were poured into petriplates and the polyhedra were exposed outdoors to direct sunlight in open dishes for 1, 2, 3, 4 and 5 hours. After exposure, the samples were resuspended in distilled water at the original concentration. Mulberry leaf discs were cut and treated with polyhedral bodies which was applied on the centre of the discs and spread uniformly using the polished blunt end of a sterile glass rod. After the suspension had dried off, the disc was turned over and the other surface was treated similarly. Larvae fed on leaf discs without virus treatment was maintained as control (0 h). Early third instar larvae of D. pulverulentalis were used in the assay and larvae were released individually. After consuming of whole discs, the larvae were transferred to fresh discs. The leaf discs were placed in containers lined with moist filter paper discs to maintain the freshness and moisture content of the discs. The larval mortality was recorded 4-10 days post inoculation.
EFFECT OF TEMPERATURE EXPOSED DPNPV ON THE LARVAL MORTALITY OF LEAF-ROLLER, D. PULVERULENTALIS
Aliquots containing 1 x 107 polyhedral bodies were heated in a water bath at 20, 30, 40 and 50°C for 30 minutes and the treated suspensions were cooled. Leaf discs were prepared from the mulberry leaves and treated with DpNPV suspension on either side of the leaf. After the suspension had dried off, the disc was turned over and the other surface was treated similarly and fed to the third instar larvae of leaf-roller. The control was also maintained by treating the leaf disc with distilled water. Larval mortality was checked daily were recorded.
RESULTS AND DISCUSSION

EFFECT OF SUNLIGHT EXPOSED DPNPV ON THE LARVAL MORTALITY OF

LEAF-ROLLER, D. PULVERULENTALIS
The present results showed that the rate of larval mortality decreased with increased exposure to sunlight which indicated the loss in pathogenicity of DpNPV. The larval mortality was significantly maximum (75.00 %) when DpNPV was exposed to sun light for 1h, which was followed by mortality of 70.00, 63.75, 57.50 and 53.75 per cent for 2, 3, 4 and 5 h, respectively. However, the mortality rate of 91.25 per cent was recorded when unexposed DpNPV (i.e., control) was inoculated to larvae of D. Pulverulentalis (Table 1).
Table 1. Effect of sunlight exposed DpNPV on the larval mortality of leaf-roller, D. pulverulentalis

Exposure of DpNPV to sunlight (h)

Larval mortality of

leaf-roller (%)

1

75.00

2

70.00

3

63.75

4

57.50

5

53.75

Control

91.25

F-test

*

SEm

1.42

CD at 5%

4.24
[6] reported that one hour and five hours exposure of NPV of western hemlock looper (Lambdina fuscellaria lugubrosa) to sunlight caused mortality of 72.0 and 50.0 per cent which is in conformity with the present study. The mortality caused by Malacosoma disstria NPV exposed to sunlight on the sweet gum foliage was 87.0 per cent at 0 hour exposure [7], which was slightly high in the present study with 91.25 per cent at the same exposure. [8] reported the effect on the inactivation of occluded baculoviruses. The mortality of 91.0, 71.6 and 57.0 per cent was occurred at 0.0, 2.0 and 4 hours exposure of baculovirus to sunlight, which are comparable to present results. Effect of sunlight on the infectivity of NPV of Hyphantria cunea was determined in the laboratory and exposure of suspension of the virus to direct sunlight for 3 h resulted in 50 per cent reduction of the infectivity [9]. Also the effect of sunlight on the infectivity of NPV of Mythimna separata [10], O. pseudotsugata [11], T. ni [12] and S. litura [13] has also been documented.
EFFECT OF TEMPERATURE EXPOSED DPNPV ON THE LARVAL MORTALITY OF LEAF-ROLLER, D. PULVERULENTALIS
Studies on the effect of temperature on insect viruses mainly concerned with thermostability of the virus or temperature induced host resistance [14]. The temperature higher than those normally associated with most virus-insect complexes are necessary to adversely affected virus survival. Synthesis of viral proteins and nucleic acid like the synthesis of host cell components proceed at rates are determined by temperature. In the present investigation, the larval mortality was significantly maximum when DpNPV was exposed to temperature level of 20ºC (81.25%) followed by 30ºC (51.25%) and it was significantly minimum (12.50%) when DpNPV treated with the temperature level of 40ºC (Table 2).
Table 2. Effect of temperature exposed DpNPV on the larval mortality of leaf-roller, D. Pulverulentalis

Exposure of DpNPV to temperature levels (ºC)

Larval mortality of

leaf-roller (%)
20

81.25

30

51.25

40

12.50

50

0.00

Control

91.25

F-test
*
SEm

1.56

CD at 5%

4.70

No larval mortality was observed when DpNPV was exposed to 50ºC. However, the mortality rate of 91.25 per cent was recorded when unexposed DpNPV (i.e., control) was inoculated to larvae of D. pulverulentalis. These results are in agreement with results presented by [15], who investigated the effect of higher temperature on an NPV infection in the velvet bean caterpillar (Anticarsia gemmatalis). Temperatures above 32ºC slowed the progress of the disease in the host and at 40ºC; the disease did not develop at all in infected caterpillars. Also, some loss in activity occurred in virus exposed to temperature (15, 30 and 45ºC) was increased [16] and showed the significant interaction occurred between exposure to UV radiation and temperature.

The present results concluded that, the viral inactivation was occured if DpNPV was exposed to sunlight and temperature. The larval mortality was found to decreased when DpNPV was exposed to increased durations of sunlight and temperature which indicated the loss in pathogenicity of virus. The larval mortality was reduced 53.75 per cent when DpNPV was exposed to sunlight for 5 h and the unexposed DpNPV recorded the larval mortality of 91.25 per cent. No larval mortality was observed when DpNPV was exposed to 50°C, indicating complete inactivation of virus. The data obtained from this study will serve as the basis for formulating preparation in mulberry field. Further, the pathogenicity of DpNPV will be increased by optical brighteners (which are presently using for other NPV’s) to enhance its virulence and thereby managing the leaf roller in mulberry ecosystem.
