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Abstract

Spinosad, a new biochemical product was evaluated beside
the known biological agents: Bacillus thuringiensis and the
Granulosis virus in comparison with the chemical insecticide Tilton
of the Organophosphorus group against the Potato Tuber Moth,
Phthorimaea operculella (Zefler) in stores. Spinosad treatments
showed high efficiency against the PTM infestations in both tested
concentrations (0.125 and 0.062} over other tested controf
measures. Spinosad also, performed very long persistence through
the whole storing period. The chemical insecticide foliowed after
Spincsad but its efficiency start to collapse after the third
inspection. Both of virus treatments (Virotecto and the GV infected
larvae) give similar resuits in controlling the PTM. The bacterial
treatment came in the fourth rank after the viral treatments. The
highest PTM infestation were recorded for the control treatment.

INTRODUCTION

The Potato Tuber Moth (PTM), Phthorimaea operculelia (Zeller) (Lepidoptera,
Gelechiidae) is the most important insect pest on potato. It causes damage primarily
in storage. Potato losses due to PTM can be devastating as without adequate control
measures tuber infestation can reach 100% (Raman et al.,, 1994). Even slightly
damaged tubers lose nearly all their market value. To avoid such damage, farmers use
massive applications of chemical insecticides to control PTM larvae. Cisheros (1984)
stated that, the potato tuber moth has been observed to have developed resistance to
pyrethroids following frequent use of Sumicidin in Peru and other parts of the world.
The insect pests control program of the Egyptian Ministry of Agriculture and Land
Reclamation has recommended to ban cut the use of all chemical insecticides on
potato tubers in stores and replace it with other bicinsecticides. Pilot units for
managing P M were established in Egypt to introduce the use of Bacillus thuringiensis
(Bt) and granulosis virus (GV) as alternatives to the toxic insecticides fenitrothion,
deltamethrin and malathion, which has been officially banned for use on ware
potatoes. Both Bt and GV are superior to the chemical insecticides Sumithion in
protecting potato tubers against PTM infestation (Anonymous, 1997 and Gomaa,
1998).
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S'pinosad a new biochemical insecticide classified as environmentally friendly
may soon become a widely accepted alternative to the chemical insecticides used
today for the control of insect pests. Spinosad is the naturally occurring metabolite
derived from fermentation of the soil bacterium Saccharopolyspora spinosa. Spinosad
poses less risk than most insecticides to mammais, birds, fish, and beneficial insects.
Due to its low toxicity and perceived low impact on the environment, the
Environmental Protection Agency (EPA) registered Spinosad as a reduced-risk
material. Spinosad has low toxicity and pest specific with primary efficacy against the
lepidoptera (Binning, 2000). Spinosad is already approved for use on mere than 200
crops (Bret et al., 1997; EPA, 1997; Meister and Sine, 1999; Thompscn et al., 2000;
Dow Agroscience, 2001 and Jachetta, 2001). Technical Spinosad is especially
insecticidal to small caterpillars by ingestion and contact, Spinosad shows less human
poisoning and mortality than pyrethroids and OPs, (Boyd and Boethel, 1998; Salgado,
1998; Tjosvold and Chaney, 2001).

The principal aim to t.his research is to focus on reducing environmental hazards
on potato by developing and disseminating biclogical control measures to reduce or

eliminate the use of harmful chemical pesticides.
MATERIALS AND METHODS

An experiment was conducted to evaluate the efficiency of the bioinsecticides:
Spinosad, Protecto, Virotecto, GV infected PTM larvae and the chemical insecticide
Tilton, in reducing the PTM infestation on potato under storage conditions at the
Internationat Potato Center (CIP) nawala stores in Kafr El-Zayat, Gharbia Governorate,
during 2004 seasons. '

Spinosad {WP), Dow AgroSciences product was evaluated at a rate of 3kg/ton with

two concentrations:

1- Spinosad 0.125%,

2~ Spinosad 0.062%,

3- Protecte (10%, WP) a commercial product of Bt containing 32x106 1U/gm of Bt
Subsp. Kurstak , was used at a rate of 150 gm/ton

4- Virotecto (4%,WP) a commercial product of Phthorimaea operculella granulosis
virus (GV), containing 5x109 viral particle (PIB)/gm, was used at a rate of 150
gm/ton

5- 3\ infected PTM larvae was applied in a form of viral suspension at a rate of 20
infected larvae equivalent one liter of water as recommended by Raman and
Alcazar, {1988) and Lagnaoui et al., (1994) and 2 ml of "Superfiim" as a
spreading agent. and

6- The chemical insecticide, Tilton (57%, EC) Profenofos from the Organophosphorus
"group was used at a concentration of 10ppm.
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The infestation was initiated by placing five infested marked tubers/ rep. Each
treatment consisted of 100 kg for every tested compound. Potatoes were carefully
sorted before storing, treated with the different compounds. Then potato heaps were
covered with a layer of rice straw and monitored four times, at 3 weeks intervals, on a
sample of 100 tubers, replicated 3 times. The infested tubers and gallery numbers for
each treatment were counted and recorded after every sorting.

Minitab Program cairied statistical analysis out using Duncan’s Multiple Range Test
(DMRT) at 5%. Percentages of reduction in PTM infestation and galleries were
calculated according to Fleming and Retakaran {1985) as follows:-

Population Reduction =

Post-treatment popuiation Pre-treatment
1 - in treatment X population in check X 1 O 0
Pre-treatment popuiation in Post-treatment
treatment population in check

RESULTS AND DISCUSSION

Data in Tabie 1 show that Spinosad treatments reveal superior control on PTM
infestations ang gallery numbers in both concentrations (0.125 and 0.062) over other
tested control measures through the four inspections. No tuber infestation was
recorded for the high concentration of Spinosad treatment through the whole storing
period. Alsg, the second concentration of Spinosad revealed very slight infestation
1.67 and gallery numbers 3 were recorded at the second inspection and decreased at
the fourth inspection to 0.67 for both tuber infestation and gallery numbers,
respectively. Statistical analysis were carried out at the fourth inspection using Minitab
Program which reveal no significant differences between the two concentrations of
Spinosad treatment, These findings are agreed with those of (Bret et al., 1997,
Meister, 1999; Binning, 2000, DOW, 2001 and Jachetta, 2001. The chemical
insecticide Tilton came in the second rank after Spinosad treatments as it also,
showed good results over the PTM infestations and gallery numbers. The chemical
insecticide results shows slight tuber infestation 0.67 and gallery numbers of 1.00 at
the first inspection which disappear in the second and third inspection but increased in
the fourth inspection to 5.67 and 6.67 for tuber infestation and gallery numbers,
respectively. Taking into our consideration that a very long persistence of Spinosad
treatments through the whole period of storing compared to the chemical insecticide
Tiiton which start to collapse after the third inspection. Statistica! analysis revealed
significant difference between the low concentration of Spinosad treatment and the
chemical insecticide Tilton treatment (P-Value= 0.023) at the fourth inspection.
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Significant difference was found between the chemical insecticide Tilton and the GV
larvae treatment (P-Value=0.016). Both of virus treatments (Virotecto and the GV
infected larvae) give satisfactory control measures during the 1st , 2nd and 3rd
inspection but increased in the 4th one to (14 and 18) and (20 and 26.33) for both
PTM infestation and gallery numbers, respectively without significant differences. The
bacterial treatment came in the fourth rank after the viral treatments recording high
infestation at the 4th inspection of (20 and 32) for tuber infestations and gallery
numbers, respectively, Although Protecto treatment recorded the highest level of
infestation and gallery numbers over other treatments except the control, significant
differences were found between Protecto and the control treatments (P-Value=0.002)
logically indicating high significance differences between all treatments and the control
one. There was no significant differences between Virotecto and Protecto treatments.
The highest PTM infestation 33 and gallery numbers 49.33 were recorded for the
control veatment, which agreed also, with the findings of (Raman et al., 1994).

Also, Figure 1 illustrate varied degrees of tuber infestations and gallery numbers
of the tested control measures through the storing period. It is very clear that the
Spinosad treatments perform zero infestation through the whole storing period. The
chemical treatment start to appear clearly in the fourth inspection. The differences
between the virals treatments and the bacterial freatment are not very sharp. The
control revealed the highest level of infestation and gallery numbers.

Data in Table 2 and Figure 2 represented that a reduction of different control
measures against the PTM on Potato tubers at the CIP stores, season 2004. Maximum
reductions of infestation and gallery numbers were obtained in tubers treated with
Spinosad on both tested concentrations through the four inspections. Also, the
chemical insecticide Tilton followed the biochemical compound Spinosad in the second
degree but its efficiency reduced in the fourth inspection to 82.82 and 86.48 for tuber
infestation and gallery numbers, respectively.

The reduction recorded 39.39, 45.45 and 57.58 for tuber infestation of Protecto,
Virotecto and GV infected larvae, respectively,

The reduction recorded 35.13, 46.62 and 58.10 for the gallery numbers of
Protecto, Virotecto and GV infected larvae, respectively.

It could be recommended that the Spinosad treatments should be used at the
low concentration {0.062) to protect potato tubers under storage conditions

effectively.



Tabie 1. Effect of different controiling measures for the PTM on Potato tubers at the CIP stores, 2004 season

1% Inspection

2™ Inspection

3" Inspection 4™ Inspection
Treaumnents
Gallery Infested Gallery Infested Gallery Infested Gallery
Infested
no. tubers no. tubers no. tubers no.
tubers
Spinosade .125 3 kg/ton 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Spinosad .062 3 kg/ton 0.0 0.0 1.67 3.00 3.00 2.00 0.67 0.67 |
Protecto 150 gm/ton 7.00 14.00 10.00 15.00 13.00 25.67 20.00 32.00
Virotecto 150 gm/ton 3.00 3.67 3.00 3.00 7.00 5.00 18 26.33
GV Larvae 20 L./ton 5.00 9.33 4.33 5.33 4.00 6.00 14.00 20.67
Tilton 10ppm 0.67 1.00 0.00 0.00 0.00 0.00 5.67 6.67
Control 13.00 16.67 18.33 37.33 23.00 48.67 33.00 49.33

ATYNAN-TT “WH ANV Y YYWOD

5€



at

'E Spinosade 125 |
'@ Spinosad 062 |
|® Protecto
\@Virotecto

i = GV Larvae
' O Tilton

|® Control

Infestation leve

e s ——

i h :
i 5 L

Infested Gallery no. Infesled Gallery no. Infested Gallery no. Infested Gallery no.
tubers tubers tubers tubers
1st 2nd 3rd 4th
Inspection Inspection Inspection Inspection

Storing periodes

SIYOLS NI OLYLOd NO {3WAIIHI3139 VeI L40aldaT) (83 7137)
FTIF OISO PIYITHOHHE WG4 STHNSYIIW ONTTIONLNGD NIVLYID 40 NOLLYIVAZ

Figure 1. PTM infestation and gallery numbers after different applications under storage conditions, at CIP-Station during, 2004 season.



Table 2. Reduction in different control measures against the PTM on Potato tubers at the CIP stores, 2004 season

1* Inspection 2™ Inspection 3" Inspection 4" Inspection
Treatments
Infested Gallery Infested Gallery Infested Gallery Infested Gallery
tubers no. tubers no. tubers no. tubers no.

Spinosade .125 3 kg/ton 100.00 150.00 i00.00 100.00 100.00 160.00 100.00 100.00
Spinosad .062 3 kg/ton 100.00 100.00 91.00 92,00 87.00 96.00 98.00 99.00 ]
1 Protecto 150 gm/ton 46.15 16.02 45.44 59.82 43.48 47.26 39.39 35.13 !
Virotecto 150 gm/ton 76.92 77.98 83.63 91.96 69.57 81.51 45.45 46.62 :}
GV Larvae 20 L./ton 61.54 44,03 76.38 85.72 82.61 87.67 57.58 58.1_(2_:!

Tilton 10ppm 94.85 94.00 100.00 100.00 100.00 100.00 82.82 86.48
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