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The Role of Some Bioagent Mixed with Some Fertilizers for the Control Onion Pests.
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Abstract: Onion plants (Giza-20 cultivar) were cultivated at the National Research Centre farmin El Nobaria.
Five differentfertilizers wereused during theexperiment; banana compost,livestock'smanure, chickenmanure,
ureaand ammonium nitrates.The resultsshowed that the nitrogenfertilizers increased theonion thrips tabbaci,
which recorded 297.3±5.8 individuals after the fertilization with ammonium nitrates. Delia alfrii increased in
the plots which fertilized with urea up to 350.8±6.5 individuals and the highest infestation with Eumerus
amoenus recorded 357.4±5.6 with Livestock's manure. When different bioagents were added to the fertilizers
for thecontrol measures, onion plant infestation weredecreased and thepercentage of reduction ranged between
67-41% of Thrips tabaci ; 50- 14% of D. alfrii and 64-10% of E. amoenus.

Key words: Banana compost, livestock's manure, chicken manure, urea and ammonium nitrate; Bacillus
thuringiensis; Beauveria bassiana;Margosan-o, Thrips tabaci , Delia alfrii, Eumerus amoenus.

INTRODUCTION

In Egypt onion is the 2nd major export crop after
cotton. This is mainly due to the in-demand increase of
the crop in local markets and for export. Onion becomes
less important in exporting as a result of infestations with
different insect pests either in the field or in the store. The
major pests attacking onion in the field are Thrips tabaci
(Thripidae), Delia sp (Anthomyidae) and Eumerus
amoenus (Syrphidae). As a result of the plant leaves
become yellow and dry finally leads to the death of the
plant. Also, the infestation could be sever at the seedling
stage and killed the young plants or causing severe
damage.

The ubiquitous fungi Beauveria bassiana (Balsamo)
and Metarhizium anisopilae (Metschnikeff) Sorokin are
common disease agents associated with dead insects in
nature, Mc Coy et al.[20]. These fungi have been
scrutinized worldwide as a microbial control agents of
soil inhabiting insects in particular, Mc Coy,[21].,
Quintela, . and McCoy,[23] reported that fungal
concentrations of 106 and 107 conidia/ml of B. bassiana
and M. anisopilae were causing a larval mortality
reached to 90-100%.

Onions require fertile,well-drained non-crusting soils
and are often produced in muck soils with a PH value
ranged between 6.0-6.8 range. Pierce, Lincoln,[22].

Nutrient requirementsvary with production location,
variety and soil type. It is important to avoid over
fertilization with nitrogen or phosphorous, as this will
contribute to increased pest problems. Excess nitrogen
also caused to be more susceptible to storage pathogens
and pests. Adequate potassium levels are especially

important in improving bulb quality and storage life
Dartt,[7].

Organic matter in the form of either dried or
green matter should be added to the soil Ware et al.,[25].
Dartt et al.,[7].

To ally the fear of the hazardous effect of chemical
residues to human and animal's health, several studies
were conducted to determine the most effective control
method without using insecticides. The use of the natural
enemies of the insects such as bacteria, fungi and viruses
are very effective (Mc Coy, et al.,[20]; Quintela and Mc
Coy,[23] ; Magda Sabbour and Shadia Abde-Aziz,[18] and
Fast,[16]).

This work aimed to know the effect of mixing
fertilizers with bioagents against the onion pests in the
field.

MATERIALS AND METHODS

Onionplantswere cultivatedat the National Research
Center farm at El Nobaria (El-Emam Malek ) on 15th of
December during two successive seasons (2003-2004),
theplants received normal agricultural practices care with
nopesticides use through the whole growingseasons. The
total area was about 252 m2, which divided into 28 equal
plots (9m2 each)

Methods of fertilization: Five fertilizers were used
during the experiments; the banana compost, livestock's
manure, chicken manure, urea and ammonium nitrates.

The organic fertilizers were applied to the soil before
cultivation with the rate of 20 M3 / fedan. Each treatment
was replicated four times. On the other hand, inorganic
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fertilizers were added as a typical application rate for the
onion plant is (200Kg/fedan) as recommended by
Ministry of Agriculture.

The biological control agents Bacillus thuringiensis,
Beauveria bassiana, Metarihizium anisopilae and
Margoson-O (E.C), were added to the fertilizers at the
rate of:

1. 50g/ 20L water/20m2 B. thuringiensis, B . bassiana
and M. anisopilae 2- 20% for the plant extract
Margosan-O.

Thirtyrandom samples of onion plant were collected
fromeach replicate weekly.The sampleswere transmitted
to the laboratory to record the number of insect pests till
harvest. The percentage mean number of infestations for
each treatment was recorded.

Yield assessments: Datapresented the average weightof
each treatment and Yield loss was calculated according to
the following equations:

Potential yield - Actual yield
Yield loss = ---------------------------------------- X 100

Potential yield

The potential yield was the crop yield that fertilized
by banana compost mixed with the fungi B. bassiana
during season 2003 and 2004.
The percentage reduction calculated as the following
equation:

A-B
Percentage reduction = ----- X100

A

A: The mean number of infestation after used fertilizer
only.

B: The mean number of infestation after fertilizers
mixed with bioagents.

RESULTS AND DISCUSSIONS

Results obtained show that the effect of some
fertilizers and some biological insecticides on the
infestations of T. tabaci reached to the lowest mean
number120.8±3.4 whenthe plantswere fertilized withthe
banana compost and B . bassiana as compared to those in
the unfertilized plots, where the infestation percent
recoded 253.3±4.3 . Dataalso indicate that thepercentage
of reduction in infestation with T. tabaci were ranged
between 67 and 41 % (Table 1). The infestation with
T. tabaci increased when the plots were fertilized with
banana compost and ammonium nitrates. These results
disagreewith Faizy,[15], Maksoud, et al.,[19] also found that
planting of Chinese varieties or Egyptian varieties of
garlic and good fertilization methods may be
recommended for reducing T. tabaci infestation.

The percentage of infestation with the onion maggots
D. alfrii ranged between 136.8±6.7 and 350.8±6.5 as
compared with 233.5±5.6 in the control (unfertilized)
plots. The percentage reduction of infestation was 50%
when the plants were fertilized with urea mixed with the
M. anisopilae (Table, 2).

Data in Table 3 indicate that the infestation percent
ofthe E. amoenus were,297.4±4.1,357.4±5.6,246.5±4.6,
265.6±3.6 and 243.9±5.6 individuals, after fertilization of
each banana compost, livestock manure, poultrymanure,
urea and ammonium nitrates, respectively. This

Table 1: Effect of some fertilizers and some biological insecticides on the infestations with Thrips tabaci larvae in the field.
mean number ± SE
--------------------------------------------------------------------------------------------------------------------------------------------------------

Kind of fertilizers Alone +b .t +B. bassiana +M. anisopilae +Morgosan-o F- value LSD at 5%
1- Compost banana 299.7±7.4 a 164.2±4.3b 120.8±3.4c 127.6±3.6 c 176.4±4.3b 25.5 22.9
% of reduction ---------- 45 59 57 41
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2- Livestock's manure 376.9±5.3 a 163.4±5.7b 128.7±3.7c 129.7±8.9 c 169.9±6.4b 30.9 38.3
% of reduction ---------- 56 65 65 54
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3- Poultry wastes 392.5±6.7 a 158.6±4.4b 128.5±3.3c 132.5±5.2 c 182.8±9.4b 38.3 30.9
% of reduction ---------- 59 67 66 53
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4- Urea 387.5±3.7 a 154.2±2.5b 125.4±3.4c 126.4±7.4 c 162.3±6.4b 34.2 32.7
% of reduction ---------- 60 67 67 58
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
-5- Ammonium nitrate 297.3±5.8 a 161.3±2.3b 139.7±6.3c 141.4±3.6 c 178.6±6.6b 33.8 33.6
% of reduction --------- 45 53 52 39
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6- Control (unfertilized) 253.3±4.3
Statistic analysis Fvalue= 30.7

Lsd 5%= 20.8
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Table 2: Effect of some fertilizers and some biological insecticides on the infestations with onion maggots Delia alfrii larvae in the field.
mean number ± SE
--------------------------------------------------------------------------------------------------------------------------------------------------------

Kind of fertilizers Alone +b.t +B. bassiana +M. anisopilae +morgosan-o Fvalue LSD5%
1- Compost banana 263.2±3.3a 210.2±3.9b 139.9±2.7c 136.8±6.7 c 153.8±8.8b 20.7 35.5
% of reduction -------- 20 46 48 41
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2- Livestock's manure 358.7±5.9a 213.3±2.7b 190.2±3.5c 193.5±4.5 c 244.6±4.6b 23.8 32.2
% of reduction --------- 40 46 46 31
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3- Poultry wastes 249.7±7.4a 202.1±2.8b 148.9±3.6c 141.3±7.3 c 194.5±5.3b 28.7 33.1
% of reduction ---------- 19 40 43 22
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4- Urea 350.8±6.5a 241.4±3.6b 181.7±6.4c 172.4±3.6 c 241.4±6.6b 18.7 32.6
% of reduction ------- 31 48 50 31
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
-5- Ammonium nitrate 232.1±7.4a 196.6±4.4b 161.6±3.4c 166.9±6.9 c 199.3±3.5b 19.3 25.7
% of reduction ---------- 15 30 28 14
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6- Control (unfertilized) 233.5±5.6
Statistic analysis Fvalue= 23.4

Lsd 5%= 21.4

Table 3: Effect of some fertilizers and some biological insecticides on the infestations with Eumerus amoenus larvae in the field.
mean number ± SE
--------------------------------------------------------------------------------------------------------------------------------------------------------

Kind of fertilizers Alone +b.t +B. bassiana +M. anisopilae +margosan-o Fvalue LSD5%
1-Compost banana 279.4±4.1a 210.2±6.3b 100.2±4.2c 105.3±4.6 c 220.7±6.8b 21.1 26.7
Of reduction% --------- 24 64 62 21
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Livestock's manure2- 357.4±5.6a 219.1±6.8b 112.2±5.9c 113.6±3.6 c 234.6±5.2b 22.3 25.8
Of reduction% --------- 38 68 68 34
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3-Poultry wastes 246.5±4.6a 215.3±6.7b 145.3±3.9c 142.5±3.7 c 224.1±3.7b 27.4 30.9
Of reduction% --------- 12 41 42 9
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4-Urea 265.6±3.6a 208.6±4.6b 131.3±5.8c 156.3±3.6 c 129.5±4.7b 30.5 31.2
Of reduction% --------- 21 50 41 51
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
-Ammonium nitrate5 243.9±5.6a 200.6±5.4b 134.7±7.3c 151.1±4.6 c 219.5±5.5b 31.2 33.6
Of reduction% ----------- 17 44 38 10
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Control (unfertilized) 245.8±6.9
Statistic analysis Fvalue= 27.5

Lsd 5%= 30.1

percentage was significantly decreased in the onion
samplesfertilized with different kinds of fertilizers mixed
with bioagents. The percentage reduction of infestation
ranged between 68-10% (Table 3).

Fertilization with banana compost mixed with the
fungi B. bassiana recorded the highest weight gained
during the two seasons (340 kg/fedan) as compared with
210 kg/fedan when plants were fertilized with compost
banana only. The rest tested treatments, weight of the
onion crop ranged between 1740337and 205 kg/fedan as
compared to and 100 kg/fedan in the unfertilized plots.
The percentage yield loss ranged between 38-0.008 %
(Table 4). But Abou-Korah, 1982, 1985, reported that
nitrogenous fertilizers caused a positive effect on
population growth of some insect pests on okra in the
field. Data in Table 5 show that the highest yield
assessmentswas 350 kg/fedan after applying the fertilizer
compost banana mixedwith the fungusB. bassiana onthe
onion plants during season 2004 as compared with 222
kg/ fedan (compost banana alone). In all treatments

(fertilizers mixed with the biological insecticides) the
weight of the onion crops ranged between 213 and 348
kg/200m,as compared to 104 kg/fedan in the unfertilized
plots (Table 5). This led to a significantly decrease in the
yield ranged between 0.5-40-% kg/fedan, during season
2004 (Table 5).

Abdel El-Ghany,M .El Sayed,[1], studied the efficacy
of eleven insecticides mixed with two fertilizers, they
reported that in Egypt the populations of T. tabaci
recorded on two varieties of onion decreased in plots
suppliedِ with high levels of potassium fertilization on
two varieties of onion during two successive seasons

Sundararaju and Rangajian,[24]; found that the
combinations between the fertilizers and chemical
insecticides, decreased the infestations with the insect
pests in the field.

It was found that the combination methods
recommended because these could to control the cotton
leaves pests, Chakraborty and Maslem,[6]. it also reported
that, the interactions between potassium or nitrogenous
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Table 4: Assessments of damage caused after fertilization of the onion and after adding the bioinsecticides to the fertilizer 2003.
of mean number Wt. of onions/ kg
------------------------------------------------------------------------------------------------------------------------------------------------
Alone +b .t +B. bassiana +M. anisopilae +Margosan-o
----------------------- ------------------------- -------------------------- ------------------------------- -----------------------

% of yield % of yield % of yield % of yield % of yield
Loss Loss Loss Loss onions loss

Kind of fertilizers Wt of onions/ Fed. Wt of onions/ Fed. Wt of onions/ Fed. Wt of onions Kg/200m2. Wt of kg/fed Fvalue LSD5%
Compost banana 210c 38 290b 14 340 a --- 337a 0.008 270b 20 25.7 29.1
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Livestock's manure 205c 39 288b 15 321 a 5.5 319a 6.1 267b 21 28.9 20.3
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Poultry wastes 200c 41 280b 17 322 a 5.2 320a 5.8 266b 21 21.2 32.5
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Urea 214c 37 271b 20 311 a 8.5 310a 8.8 259b 23 29.5 34.5
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ammonium nitrate 218c 35 210b 38 300 a 11 301a 11 257b 24 29.8 27.1
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Control (unfertilized) 100 70.5

Table 5: Assessments of damage caused after fertilization of the onion and after adding the bioinsecticides to the fertilizer. 2004
of mean number Wt. of onions/ kg
------------------------------------------------------------------------------------------------------------------------------------------------
Alone +b .t +B. bassiana +M. anisopilae +Margosan-o
----------------------- ------------------------- -------------------------- ------------------------------- -----------------------

% of yield % of yield % of yield % of yield % of yield
Loss Loss Loss Loss onions loss

Kind of fertilizers Wt of onions/ Fed. Wt of onions/ Fed. Wt of onions/ Fed. Wt of onions Kg/200m2. Wt of kg/fed Fvalue LSD5%
Compost banana 222c 36 290b 17 350 a ----- 348a 0.5 281b 19 27.3 29.1
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Livestock's manure 213c 39 288b 17 342 a 2 340a 2 277b 20 18.7 28.3
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Poultry wastes 210c 40 279b 20 332 a 5 340a 2 260b 25 17.9 30.7
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Urea 211c 39 273b 22 329 a 6 310b 11 250b 28 23.9 34.4
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ammonium nitrate 210c 40 271b 22 322 a 8 320a 8 253b 27 28.8 27.1
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Control (unfertilized) 104 70.2

fertilizers, and some chemicals in galeric fields increased
the yield as they decreased the infestation with the
T. tabaci[9,8,10].

Sundararaju and Rangajian,[24]; found that the
combinations between the fertilizers and chemical
insecticides, decreased the infestations with the insect
pests in the field.

In India the IFA 2005 use of solubilizing bacteria to
the biofertilizers increase the efficiency of the fertilizers
Holly and Michel,[11], reported that the microbial
insecticides infect and control the insect pests which
found in the soil with fertilizers do not pose a threat to
humans. John,[14] found that, microbial insecticides with
ground equipments at the rate 5-15 gallons per acre is a
good converge to control the insect pests.
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