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ABSTRACT

Field trials were conducted to evaluate the effect of profencfos and certain bio-
product agents against the potatoes tuber moth (Phthorimaea operculells), with reference to
some chemical components of potato tuber, Solanum tuberosum L. (Sokanaceae) cv. Vallor,
at El-Nobaria district El-Behaira governcrate during two successive seasons of 2009 and
2010. The obtained results proved that profencfos was the most effective treatment that
recorded 4553% as general mean infestation reduction during the first season 2009,
followed by emamectin benzoate and azadirachtin showing 44,49 and 35.83%, respectively.
But, during the second season emamectin benzoate and azadirachtin were the most
effective treatments, which attained higher 50.75 and 50.07% as general mean reduction,
respectively. On the contrary, the bacterium B. thuringenesis showed the least effective
treatment during both seasons. On the other hand, the effect of the used treatments on
some tuber internal properties; namely, dry matter, specific gravity, total sugar and reducing
sugar contents were evaluated during both seasons. it is obvious that dry matter and
specific gravity during both seasons weren't be affected by the treatments. Meanwhile,
profencfos resulted in the highest values of total sugar during both seasons. The data also
declared that emamectin henzoate was the best effective treatment in reducing sugar, which
has been considered as an indicator for the quality of processed potate for frying foliowed by
B. thuringenesis and azadirachtin, consequently.

INTRODUCTION

Potato (Sofanum tuberosum) is an important food crop, which placed
the fifth rank from the view point of economics worldwide. Maanwhile,
Potato is an important temperate crop, has been adopted well for cultivation
under sub-tropical conditions. Egypt produces 2.6 million metric tons of
potatoes and exports 411.000 metric tons to Eurgpe and the Arab_ countries
(Abd El-Gawad et al., 2010). It is used as vegetable, stock feed and in
industries for manufacturing starch, alcoholic - beverages and other
processed products. Furthermore, potato is a highly nutritious food. It
provides carbohydrates, proteins, minerals, Vitamin C, number of B group
vitamins and high quality dietary fibers. Potatoes give about 97 kilo calories
per 100 g fresh weight, which is much less than cereals. The net protein
utilization or biclogical value of potato protein (=71% that of whole egg), is
better than that of wheat (53%), maize (54%), peas (48%), beans (46%)
and is comparable to cow's milk (75%)
(http://sikkimagrisnet.org/General/fen/Potato .aspx).

The potate tuber moth {PTM), is one of the serious pests of potato
which found in tropical and subtropical regions of the world. The potato
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tuber moth Phthorimaea operculella (Zeller) (Lepidoptera - Gelechiidae), is
a major pest of potatoes attacking the foliage and infests the tubers in both
field and store causing serious economic damage. In storage the larvae of
PTM make irregular tunnels which led to a considerable weight loss
especially during its outbreak (Joshi, 1989 and El-Sinary, 2002).

Hence, this investigation aimed to study: (a) the biological
performance of certain bio-products agents towards the potato tuber moth
to reduce its incidence as well as the use of conventional chemical
insecticides, and (b) the effect of the assigned chemicals on some chemical

compenents of tubers. -

MATERIALS AND METHODS
The used bioproduct agents:

A- Terpencid.
Nlmbemdlne 0.03% EC (azadirachtin), dimethyl (3S, 3aR 48, 55,

5aR, 5a'R,7a5,8R,105,10a5)-8-acetoxy-3,3a, 4,5, 5a, 5a', 7a, 8,9, 10-
decahydro-3,5-dihydroxy-4-{(15,35,75,8R,95, 11R)-7 hydroxy-Q-methyl—
2,4,10 trioxatetracyclo[6.3.1.0%". OQ”]dodec 5-en-11-y(}-4-methyi-10{(5)-
2-methylbut-2-enoyloxy]-1H,7 H-naphtho[1,8a,8-bc.4,4a-cldifuran-3,7a-
dicarboxylate.
B- Bacterial insecticide.

Dipel 2X® WP (Bacillus thuringiensis,subsp. Kurstakt var. Serotype:
3a, 3b (Novartis)),is -an aerobic spore-forming Gram-positive, rod-
shaped bacterium,belonging to the family Bacillaceae. At sporulation, in
addition to spores, crystals of protein, the delta-endotoxin, are also
formed.

C- Avermectin. _
Proclaim® §% S.G (emamectin benzoate), a mixture containing 90%

of 10E,14E,16E,222)-(1R,45,5' S 6S 6'R,8R,125,135,20R,21R,245)-

~ 8'-[(S)-sec-butyl]-21,24-dihydroxy-5',11,13,22-tetramethyl-2-0x0-3,7,19-
trioxatetracyclo [15.6.1. 1*® .0%?] pentacosa-10,14,16,22-tetracne-6-
spiro -2'- (§',6' -dihydro - 2'H-pyran) -12-yl 2 6-dideoxy-3-0O-methyl-4-O-
(2,4,6-trideoxy-3-0-methyl-4-methylamino-a-L-fyxo-hexopyranosyl)-a-L-
arabino-hexopyranoside and 10% of ( 10E, 14E, 16E, 222) - (1R, 4S5,
5'§,65 6'R, 8R, 125, 135, 20 R, 21R, 245 ) -21, 24 - dihydroxy - 6'-
isopropyl = -5,11,13, 22 -  tetramethyl - 2-0x0-3,7,19-
trioxatetracyclo[15.6.1.1*% .0%?*] pentacosa-10,14, 16,22-tetraens — 6 —
spiro - 2'-(5',6'-dihydro-2'H-pyran ) -12-yl 2,6 - dideoxy -3-O-methy! — 4
- O - (2,4,6-trideoxy-3 =0 -methyl- 4- methyl amino - a - L -fyxo -
hexopyranosyl)-a-L- arabino - hexopyranoside .

The us hemical insecticide:

Organophosphorus group.
Selecron® 72% EC (Profenofos), O -4-bromo-2-chloropheny! O-ethyl

S-propyl phospharothicate.
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Field experiment: o
Field experiments were conducted at the Research Farm in

Agrofood Company, E-Nobaria district, E-Behaira governorate, Egypt, for
two successive seasons of 2009 and 2010. The experiments were
accomplished on potato (Solanum tuberosum L.) var. Vallor, which
cultivated during the second week of February in both seasons. Moreover,
the recommended agricultural practices were executed according to the
recommendations of the Egyptian Ministry of Agriculture.

The applied treatments during both seasons were profenofos
(Selecron® which used at the rate of one litre /fed, emamectin benzoate
(Prociaim®) at 120 gffed, azadirachtin (Nimbecidine®) at one liter / fed., and
Bacillus thuringiensis (Diplef® 2x) at 500g/ fed. Meanwhile, each treatment
was replicated three times and each replicate area was 25 m% In both
seasons, the samples were taken by (x) methed. Twenty leaves were
chosen randomly every 5 days till 30 days after treatments of each
repiicate, to count the larvae of the potato tuber moth. Replicates were
separated from each other by buffer paths of 0.5m? to minimize the
insecticide drifts. Treatments were allofted randomiy following the RCBD
design.

Determination of some internal properties of potato tubers:

At harvest in both seasons, certain chemical components namely; dry
matter, specific gravity, total sugar and reducing sugar were evaluated. The
total sugar content (%) and reducing sugars content (%) were determined
based on fresh weight according to Dubbois et al. (1956). On the other
hand, dry matter (%) by drying the tuber sample slices at 70° C for 48 hrs.
until a constant weight by dividing the dry weight / the fresh x10Q (Haase,
2003), while specific gravity was determined using the method described by
Dinesh et al. (2005) as follows:

Weight of tuber in air

Specific gravity =
Weight of tuber in air - Weight of tuber under water

The reduction percentage of infestation was calculated after

1, 2 and 3 months post-treatment according to the formula of Henderson

and Titton (1955) as fallrws:

a c
Reduction % ={1-( ——— x ™} x 100
Where, b d

a = Population in treatment after treatment
b = Population in treatment before treatment
¢ = Population in check before treatment

d = Population in check after treatment

50

Vol. 18 (1), 2013



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

Statistical analysis:

Data of the present investigation were subjected to the analysis of
variance test (ANOVA) as randomized complete blocks design (RCBD) and
the comparisons among the means of different treatments were carried out
using the revised L.S.D test as described by Duncan (1955).

RESULTS AND DISCUSSION

Efficacy of the treatments on the infestation of the potato tuber
. moth {(PTM)

The obtained results in Table (1) revealed the efficacy of the bio-
product agents as compared to profenofos against the potato tuber moth
Ph. operculeffa during the first season in 2009 on potatoes. The infestation
in treatments was inspected after 5, 10, 15, 20, 25 and 30 days.
Significance of treatments was fluctuated during the interval pericds. The
general means' reductions of infestation indicated that profenofos proved to
be the most effective treatment that recorded 45.53% reduction, followed by
emamectin benzoate, azadirachtin and B. thuringenesis with values of
44 .49, 35.83 and 30.76% reduction, respectively.

Results were in agreement with those of (Adhanom and Tessema,
1981) who indicated that profenofos gave a mean percent infestation of
2.33 .that was significantly better control than the other insecticide
percentages .On tomato plants, abamectin, profenofos, pirimiphos-methyl,
xentari and Agerin® gave full initial kill of 100% against the first instar larvae
of the insect pest (Belal et a/, 2005). Abamectin was the most effective
against P. operculella followed by (profenofos, Baciflus thuringiensi) and
granulosis virus, respectively (Abdel-Megeed ef al 1998).

Similarly it was obvious that all the tested bio-products were effective
and reduced the potato tuber moth P. operculelfa during the second season
of 2010 on potatoes (Table 2). The some evaluated treatments ascertained
different levels of reductions. Emamectin benzoate and azadirachtin
recorded the highest reductions 50.75 and 50.07%, consecuently.

Meanwhile, the least effective treatments were corresponded to both
profencfos and B. thuringenesis that gave 43.65 and 28.92% reduction,
subseqeuntly. Abd- E! salam and Teixeira da Silva (2010) showed that
Nembecidine® (azadirachtin) reduced the P. operculella population. (Belal
et al,, 2005) opined also that the least effective treatment was Agerin (Bt)
compared with abamectin, profenofos, pirimiphos-methyl and xentarn.
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Table (1). Biological performance of certain agrochemicals and natural biological
agents against the potato tuber moth, Phthorimaea operculella {Zeller) in

2009 season.

Pesticides Pre-

Spray after 5 days after 10 days after 15 days

% infestation reduction at certain intervals (in days)

Mean

after 20 days after 25 days after 30 days '

A B A B A B A B A B A B
Profencfos 071 071 4539 127 67.24° 157 47.19° 0.88 51.78° 071 4958 4.17 11.97° 4553
Azadirachtin @~ 071 071 4539 152 6066° 186 37.42° 1.46 32517 127 2410° 134 1492° 3583
Emamedtin - 524 074 4539° 188 5134° 226 2393° 0.88 6653 11 45080 127 3383 4449
benzoate
f’a""."”s. . 071 071 4539° 185 5220° 211 28769 1.44 41.79° 174 858 203 -7.84° 3076
huringiensss
Untreated 074 156 - 38 - 3 . 346 - 267 - 252 - ;
check
A: Mean number of insects B: % Reduction
In each column, means followed by a different letter (s) are significantly different at P =< 0.05 level.
52
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Table {2). Biological performance of certain agrochemicals and natural biological agent

against the potato tuber moth, Phthorimaea operculella (Zeller)in 2010
season. .

% infestation reduction at certain intervals {in days)

. Pre-
Pesticides spray 2fterSdays after 10days after 15days after 20 days after 25 days after 30 days M:aan
A B A B A B A B A B A B s

Préfenofos 165 1.85 333° 088 698 071 433 101 534 071 475° 071 146" 4385

Azadirachtin - 203 211 379" 101 718" 0838 741" 111 587" 088 51.9° 101 6 5007

Emamectin a 1 RE in ot b a a f
benzoate 165 2.31 61 165 433 1.28 53.7° 1.01 953 .01 258° 088 256" 50.75

Baciflus < d d d d
thuringlensis 1.77 2 325 1.9 392 2 325 1.3 444 1.3 103 13 146 2892

Check
untreated 221 37 - 3.9 - 37 - 28 - 1.81 - 2.12 - -

4

A: Mean number of insects B: % Reduction
In each coiumn, means followed by a different letter (s) are significantly different at P £ 0.05 level.
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Biological performance of treatments on some potato internal
components

In case of dry matter and specific gravity, there weren't any significant
differences among all the treatments and untreated check (Table, 3).
Emamectin benzoate was slightly higher in the dry matter percentage
(15.63%) compared with 15.53% in the other treatments and untreated
check. The specific gravity wasn't significantly affected and recorded 1.058
for each treatment.

On the other hand, profenofos significantly increased the total sugar
percentage (0.195) followed by B. thuringenesis and emamectin benzoate
with values of 0.189 and 0.183, respectively. Moreover, the least total sugar
(0.173%) was observed with the azadirachtin treatment,

Profencofos recorded the significant highest value of reducing sugar by
1.451 than the other treatments except the untreated check. Meanwhile,
ermamectin benzoate induced the least significant value (1.263). The other
treatments: azadirachtin and B. thuringenesis showed slightly lower values
1.345 and 1.308 of reducing sugar than the untreated check, respectively.

Table (3). Effect of profenofos, Bacillus thuringiensis, emamectin
benzoate and azadirachtin on some internal components of
_potato tuber during the summer season (2009).
Nutrient composition

Treatments Dry Specific Total Reducing
matter% _gravity sugar% sugar%
Profenofos 15.53* 1.058° 0.1952 1.451*
Bacillus 15.5* 1.058" 0.189°%® 1.308%>
thuringiensis
Emamectin 15.63* 1.058° 0.183 1.263°
benzoate
Azadirachtin 15.53° 1.058% 0173 1.345>
Untreated 15.53* 1.058* 0.182% 1.371%®
check

In each column, means followed by different letter are significant differently at 5
probability ievel, ‘

The listed data in Table (4) indicated the efficacy of the evaluated
insecticides profenofos, azadirachtin, emamectin .benzoate and B.
thuringenesfis, on some properties of potatoes, S tuberosum L.
(Solanaceae) cv. Vallor, during the second season of 2010. The evaluated
treatments didn't record any significant differences on the dry matter and/or
the specific gravity than the untreated check.

Moreover, profenofos significantly increased the total sugar54
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percentage (0.191) followed by B. thuringenesis (0.185) and emamectin
benzoate {0.181), respectively. Whilst the least total sugar (0.170%) was
noticed in the azadirachtin treatment
All the evaluated treatments constricted the reducing sugar in
comparison with the untreated check, whereas, emamectin benzoate, 8.
thuringenesis and azadirachtin recorded the least reducing sugar with 1.90,
1.88 and 1.43%, respectively.
Table (4). Effect of profenofos, Bacillus thuringiensis, emamectin
B benzoate and azadirachtin on some internal components of
_potato tuber during the summer season (201 0)

Nutrient materials

Treatments ~ ° Diy Specific Total Reducing
_ - matter% gravity sugar% sugar%
Profenofos 15.63° 1.058° 0.191° 1.933%®
Bacillus thuringiensis ~ 15.60° 1.057* 0.185" 1.88°
Emamectin benzoate  15.66* 1.058° 0.181° 1.90°
Azadirachtin 15.46° 1.057° 0.170° 1.433°
Untreated check 15.60° 1.058% 0.183° 1.966"

in each column, means followed by different letter are significant differently at 5%
level

Tuber sugar content has an important indicator for the quality of
processed potato products; because of its large influence on fried product
color. When potato slices are exposed to the high levels of heat, which is
typical of the deep process, sugars combine with amino acids and other
compounds to form the dark color and flavor, associated with “bumed” food.
This process is known as the “Maillard reaction”.

The reducing sugars, glucose and fructose create the most serious
problems during frying, because they are chemically reactive, Sucrose
contributes little to dark color development, but is still important because it
is the substrate for creating more reducing sugars under the right
environmental and physiological conditions (Stark, 1985).

Based on this scientific fact, the data implied that emamectin
benzoate and azadirachtin in 2009 and 2010, respectively, were the best
effective treatments in reducing sugar as an indicator of the quality of
processed potato for deep frying followed by B. thuringenesis and

azadirachtin, consequently.
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