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ABSTRACT

Recommended application was done by spray
regime for two pesticides, namely diniconazole,
fenitrothion and a plant growth regulator (gibberel-
lic acid) and their mixtures. Their residues were
determined after different successive treatments in
and on grape fruits in two consecutive years. The
initia! deposits of the fungicide diniconazole when
used alone were 0.49 and 0.50 ppm for 2006 and
2007, respectively. While the initial deposits of
fenitrothion reached to 11.35 and 11.19 ppm for
the same interval, respectively. Initial deposits of
the plant growth regulator gibberellic acid were
30.52 and 30.42 ppm for the same period, respec-
tively.

After mixing the tested pesticides and the plant
growth regulator, the initial deposits loss reached
38.77 and 42.0 % for diniconazole, 43.08 and
48.16 % for fenitrothion and 6.88 and 7.00 % for
gibbereliic acid for the same seasons, respectively.
A significant degradation was recorded with the
mixture of the two tested pesticides and plant
growth regulator compared with that occurred
when pesticide was used alone at the two studied

seasons.
INTRODUCTION

Grapes (Vitis vinifera L.) belong to the world's
largest fruit crops with a global production, they
contain large amounts of phytochemicals which
offer health benefits {(Mandal ef al 2010). Grape
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crop is mainly subjected to infesiation with mealy
bugs, powdery mildew and berry rot. The insecti-
cide fenitrothion (Sumithion) is recommended for
controlling mealy bugs and thrips, while the triazole
fungicide diniconazote (Sumi-eight) is recom-
mended for controlting powdery mildew and berry
rot according to pest control program, (Ministry of
Agricutture and Land Reclamation, Egypt,
2001). Four applications of gibberellic acid (GA3)
are currently used to increase the berry size of
Thompson Seedless grapes. GA3 significantly
improved berry size and cell elongation, it could
cause corckiness of stems and delayed ripening,
(Singh et al 1978 and Mervet et af 2001).

The wide use of pesticides in agriculture and
their background levels in the environment could
be a source of many biochemical and physiological
disturbances in piants, animals and human {Mah-
moud 2004). Plant growth reguiators as gibberellic
acid {GA3)} are important in regulating the plant
growth in which the formation of bunch of flower,
berry set, berry enlargement, extension of bunch of
grapes, dilution of berry in a bunch of grapes, pre-
venting berry cracking, killing pollens and causing
grape varieties having seeds becoming seedless,
and has no harmful effect on human health. How-
ever, the application time, dose, the age, the
growth period, etc. of the plant that the application
is done on, are important (Korkutal et a/ 2008).

The present study aimed to investigate the per-
sistence of diniconazole, fenitrothion, gibberellic
acid and their mixtures in and on grape fruits and
the preharvest interval {PHI) for each of the tested
pesticides alone and in mixtures.
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MATERIALS AND METHODS

This work was carried out during 2006 and
2007 seasons on twenty years old vigorous fruitful
Thompson seedless grapevines grown in private
vineyard at Kalubia governorate. A triazole sys-
temic fungicide namely diniconazole in the form of
sumieight 5% EC, fenitrothion, hon systemic in-
secticide in the form of sumithion 50% EC and a
plant growth regulator as gibberellic acid in form of
Berlex 10% tablet were applied according to the
following mode of application.

1) Experimental Design

The cultivated areas with grapevines were di-
vided into 5 plots, each plot contained 10 vines.
The following treatments were carried out as fol-
lows:

Treatment (1); Ten vines were left without treat-
ment as a control and for recovery test.

Treatment (2): Ten vines were treated with dini-
conazole at 35 mi1100 | waler.

Treatment (3): Ten vines were {reated with feni-
trothion at 150 m! /100 L water.

Treatment (4): Ten vines were treated with gib-
berellic acid at 10-20-30-40 ppm, respectively as
shown in Table {1).

Treatment (5): Ten vines were treated with mix-
tures of diniconazole, fenitrothion and gibberellic
acid at the above mentioned rates.

Spray regime was done as follows: (1) three
treatments for each pesticide alone, (2) Four
treatments for the plant growth regulator. (3) Only
one treatment for the mixture of each pesticide
with the plant growth regulator, (4) Two treatments
for the mixture of the two pesticides and the plant
growth regulator. The initial sample was taken after
the fourth spray for each pesticide alone, the plant
growth regulator and the mixture of the two pesti-
cides with the plant growth regulator (Table 1).

2) Sampling

Representative samples from grapes were
taken at random after one hour, 1, 2, 5, 7, 11, 14,
19 and 23 days from treatments, for pesticides and
plant growth regulator residue analysis. Sub-
sampling was done, where three samples of 50 g
of treated grapes were taken. Sub samples were
kept in clean poly-ethylene bags and stored at -
20°C in a deep freezer until the time of residue

analysis.
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3} Extraction and Clean up

Methanol was adopted for the extraction of dini-
conazole in a technique mentioned by Malthof
(1975} instead of acetone, and cleaned up using
the coaguiating solution used by Johnson (1963).
Residues of fenitrothion were analyzed according
to the technique developed by M\W.H.C.A_, Neth-
erlands {1888). The exiracts of fenitrothion were
cleaned up by Malhat (2006} method. The extrac-
tion technique described by Gordon and Pankratz
(1968) was followed for the extraction of gibberellic
acid.

4) Residues Determination
4.1. Diniconazole

Hewlett Packard 6890 series gas chromatogra-
phy system equipped with electron capture detec-
tor (ECD) was used for the determination of dini-
conazole residues at the following operating condi-
tion using DB-17 Column (15 mx0.32 mmx 0.52
um film thickness). The operating temperatures
were 220, 320 and 320°C for the column, injector
and deteclor, respectively, using Nz gas as carrier
gas with a flow rate of 4 mif min.

4.2, Fenitrothion

Quantitative analysis of fenitrothion residues
were performed by a Hewlett Packard 6890 series
gas chromatography system equipped with Flame
photometric detector (FPD), operated in the phos-
phorus mode (525 nm filter under the following
operation conditions: The used columin was: Capil-
lary column was P.As-1701(14%cyanoprophy!
phenyl methy! polysiloxane) (30mx0.32 mmx 0.25
um fitm thickness}. The operating temperatures
were 230, 240 and 250°C for the column, injector
and detector, respectively, using N gas as carrier
gas with a flow rate of 4 ml /min. The hydrogen
and air flow were 75 and 100mi/min

4.3. Gibbereliic acid

Determination of gibberellic acid residues was
done by HPLC Agilent 1100 equipped with diode
array detector under the following operation condi-
tions: Column: Zorbax SBC18 (30mx0.32 mmx
0.25 pm film thickness). The Mobile phase was:
methanolfacetonilrile/water.. (B0/35/5 VIVIV) with a
flow rate of 0.8 miimin.
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Table 1. Purpose of treatment, time of application and plant stages

Purpose of Time of Treatments
treatment application D F G D+G | F+G | D+F+G
. 10-13 cm” of 150 cm*/100 L
Elongation cluster length water 10ppm | — v -
o . 35 cm*100 L 10-20
First Thinning | 10% flowering water — ppm v | — —
Second Thin- 70% Rowerin 35cm*100L | 150 em¥100L | 20-30 . N
ning o flowering water water ppm -
10-12 mm of 35cm¥100L { 150 cm®/100 L
Sizing berry size water water 40ppm | - — v

G-gibberellic acid F-fenitrothion

D-dinicoenazole

V- treated with mixtures of diniconazole, fenitrothion and gibberellic acid at the recommended rates

5) Recovery Studies

Untreated samples of grape were spiked with
known amounts of diniconazole, fenitrothion and
gibberellic acid prior to extraction and clean up for
recovery determination. These samples were
passed through the entire process of extraction,
then clean up and analysis as previously de-
scribed. By following such techniques the rates of
recovery for diniconazole, fenitrothion and gibber-
ellic acid residues from spiked plant samples
treated with 0. 1, 0.5 and 1 ppm were determined.
The obtained results were corrected according to
the recovery rate. Data in Table {2) proved the
satisfactory rate of recovery, reaching 92.08,
101.29 and 91.79 in average for diniconazole, feni-
trothion and gibberellic acid, respectively.

Table 2. Recovery percent of tested agro-
chemicals from spiked plant sam-

ples
Fortified % Average of racovery
Itmit -
Gibberelli
{(ppm) Diniconazole | Fenitrothion a:i:le ¢
0.1 90.97 99.88 89.32
0.5 91.23 100 92.75
1.0 94.06 104 93.32
Average 92.08 101.29 91.79

RESULTS AND DISCUSSION

1) Persistence of diniconazole and its mixtures
on & in grape fruits

The dissipation of any compound depends on
various factors, including plant species, chemical
formulation, climatic conditions, physical phe-
nomenon mainly volatilization, application method
and chemical conditions in which sunlight play
prominent role Mandaf et a/ (2010).

Results in Table (3 and 4) indicated that the
three pesticides when used alone showed higher
residue fevels than those recorded with their mix-
tures at most intervals during the two seasons. The
initial deposits found after one hour from the fourth
spray at 2006 were 0.49 ppm (diniconazole alone)
and 0.30 ppm for its mixture with the two other
pesticides with percent of loss difference 38.77. On
the other hand, the initial deposits at 2007 were
0.50 ppm for diniconazole alone and 0.28 ppm for
its mixture, with loss difference of 42.0 % at the
same interval.

The estimated half-life (ti2) values for dini-
conazole alone were 22.49 hrs and 25.32 hrs for
its mixture on&in grape fruits at 2006, which
reached 23.03 and 24.78 hrs, respectively at 2007.

According to Codex Alimentarius Commis-
sion (2010), the maximum residue limits for dini-
conazole onfin grape fruits was 0.05 ppm.

Arab Univ. J. Agric. Scl., 18(2), 2010
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The corresponding recommended pre-harvest
intervats (PHI} were 7.0 and 5.0 days in the two
seasons after application of diniconazele alone (D)
and of its mixture (M-D), respectively. These re-
sults are in agreement with those of Hegazy et al
(1999) who studied the residues of diniconazole
on/in grape leaves and found that the safety period
that should be waited hefore marketing grape
leaves is at least three weeks to reach its MRL
level (0.2 ppm).

2) Persistence of fenitrothion and its mixtures
onfin grape fruits

Data presented in Tables (3 and 4) indicated
that fenitrothion when used alone showed higher
persistence compared to its mixtures at all intervals
during the two studied seasons. The initial deposits
one hour after the fourth spray in 2006 were 11.35
ppm for fenitrothion alone and 6.46 ppm for its
mixture, showing a loss of 43.08 %. On the other
hand, the initial deposits in 2007 reached 11.19
ppm (fenitrothion) and 5.80 ppm (its mixtures) with
aloss of 48,16 %,

The ti;'s for fenitrothion alone were 28.23 hrs
and 20.15 hrs for its mixture on/in grape fruits in
2008, compared with 26.72 and 19.21 hrs in 2007,
respectively.

The level of pesticides residue is affected by
many factors, i.e applied rate, meteorological fac-
tors, biological aspects in addition to the nature
and properties of the plant surface. The obtained
results are in coincide with those reported by
Hegazy et al (1988-a) and Hegazy et af (1997a &
b.

According to Codex Alimentarius Commis-
sion {2010), the MRL's for fenitrothion on/in grape
fruits was (0.1 ppm). The obtained pre-harvest
intervals (PHI's) were 9.0 and 7.0 days at the two
seasons afler application for fenitrothion alone {F)
and its mixture of fenitrothion (M-F), respectively.
The rapid disappearance of fenitrothion may be
due 1o its high vapor pressure (18 mPa at 20 °C).
Similar findings were recorded by Hegazy et al
(1997-b) and Hegazy et al{1999).

Generally, it was found that organophosphorus
pesticides were degraded within shorl periods in
planis and other environmental constituents
(Al-Samariee et al 1988). The safe period for
harvesting the organophosphorus insecticides
treated vegetables ranged between 1 and 12 days
post-treatment, depending on the chemistry of
tested pesticide and kind of crop El-Sayed et al

(1877).
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3) Persistence of gibberellic acid (GA3) and its
mixtures on/in grape fruits

The results given in Tables (3 and 4) indicated
that gibberellic acid alone showed more persis-
tence than its mixtures within all intervals during
the two seasons. :

The estimated haif-life (t12) values for gibberel-
lic acid alone was 17.15 hrs compared to 13.69 hrs
for its mixture onfin grape fruits at 2006, which
reached 17.11 and 13.88, respectively at 2007

Such data revealed that GA3 showed the
greatest and fast degradation compared with the
other two pesticides. According to (M.H.W.S.)
Netherlands {2006), the maximum residue kmits
for GA3 onfin grape fruits was 5.0 ppm. The ob-
tained (PHI's) were 4.0 and 2.0 days at the two
seasons after application of GA3 alone (G) and its
mixture (M-G), respectlively.

in this regard, Hegazy et al {1988-b) reported
that paclobutrazol in grape leaves showed fast
degradation during the first day after application,
followed by slow decomposition through the ex-
perimental period until disappearance on&in grape
leaves. This short persistence infon grape fruits
could be attributed to a variety of environmental
factors such as sunlight and temperature Lichten-
stein (1972).

Besides, plant growth is also responsible to
certain extent for decreasing the pesticide residue
concentrations due to growth dilution effect (Wal-
genbach et al 1991). However, the degradation
rates gradually decreased through the elongation
of post-treatment interval.

The above resulls are in agreement with those
obtained by Abdel-Hamid {2008) as they studied
some environmental factors on the decomposition
of diniconazeole, fenitrothion and gibberellic acid
after different intervals from exposure. The half life
value in case of single pesticide revealed less
value than that in case of mixing with the other
compounds which emphasizes rapid decomposi-
tion rate of the tested compounds when mixed
together.

From Tables (3) and {4), we found that the ini-
tial deposit of the tested pesticides alone was
much higher than that of the pesticides mixtures,
which may be attributed to the physical properties
of the pesticides. Abdel-Hamid (2008) found that
fenitrothion, diniconazole and gibberellic acid had
lower pH, conductivity, salinity, surface tension
and viscosity with respect to the same pesticide in
the mixture. She proved a strong relationship be-
tween pesticide residues and physical properties of
spray solution.

Arab Univ. J. Agric. Sci., 18(2), 2010



010Z ‘(2)81 195 dubY T "AlIN qelY

Table 3. Residues of Diniconazole, Fenitrothion, Gibberellic acid {(GA3) and their mixtures after application on/in grape fruits during season 2006

Intervals D M-D F M-F G M-G
@ays) [ ppm | * | ppm | * L pom | P |ppm| % | % pom | * |ppm| * h
loss loss Differences* loss loss | Differences” loss loss Differences*

Initial 0.48 0.00 | 0.30 0.00 38.77 11.35 0.00 6.46 0.00 43.08 30.52 0.00 2842 | 000 6.88
1 0.23 53.06 | 0.16 | 46.66 3043 6.85 3664 | 225 65.17 67.15 10.30 ! 66.25 7.35 74.14 28.64
2 8.10 79.59 0.09 | 70.00 10.00 260 77.09 0.49 92.41 81.15 569 ; 81.35 370 86.98 3497
5 0.07 | 8571 | 005 | 83.33 28.57 Q.91 9198 | 0.14 | 97.83 84 .61 1.82 | 94.03 | 0.00 | 100.00 -
7 0.04 91.84 0.03 | 90.00 25.00 0.14 98.77 0.09 98.60 35.71 0.00 | 100.00 | 0.00 | 100.00 -
1" 0.03 93.88 0.0 96.67 86.67 0.04 99.64 0.01 99.84 75.00 0.00 ; 100.00 | 0.00 | 100.00 -
14 0.00 [ 100.00 | 0.00 | 100.00 - 0.00 | 100.00 | 0.00 | 100.00 - 0.00 ]' 100.00 | 0.00 | 100.00 -
tz (hours) 22,49 25.32 28.23 20.15 17.15 13.69
MRL {ppm) 0.05
PHI (days) 7 5 ] 7 4 2

D: Diniconazole alone.
F: Fenitrothion alone.
G: Gibberellic acid alone.

% Differences": between the residues of pesticide alone and its mixture

M-D: Diniconazole mixed with fenitrothion and gibberellié acid.
M-F: Fenitrothion mixed with diniconazole and gibberellic acid.
M-G: Gibberellic acid mixed with diniconazole and fenitrothion,

s)nyy adeab uyuo 33348 pIoe O41218GAID

A



010z “(2)8} “19S "2ubY T "AlUN qesy

Table 4. Residues of Diniconazole, Fenitrothion, Gibberellic acid (GA3) and their mixtures after application on/in grape fruits during season 2007

M-D F M-F G M-G

Intervals

(days) Y % % % % % % %o Ya

ppm loss ppm loss | Differences* ppm loss pem loss | Differences* ppm loss pRm loss | Differences*

Initial 0.50 0.00 028 | 0.00 42.00 1119 | 0.00 5.80 0.00 48.16 3042 | 000 | 2829 0.00 7.00
1 0.24 52.00 0.10 | 68.90 58.23 6..'?5 44.05 1.58 72.58 7.46 10.15 | 66.63 724 | 7440 28.66
2 0.12 79.00 Q.07 75.80 41.66 2.40 78.58 0.45 92.24 81.25 5.60 81.59 356 | 87.41 36.42
5 008 | 8400 | 0.05 | 8275 37.50 0.83 | 8258 | 010 | 98.27 87.95 176 | 94.21 | 0.00 | 100.00 -
7 0.05 | 90.00 | 0.02 | 93.10 60.00 0.15 | 98.65 | 0.08 | 98.62 46.66 0.00 | 100.00 | 0.00 | 100.00 -
11 Q.02 96.00 | 0.008 | 97.24 60.00 0.04 99.64 0.01 99.82 | 75.00 0.00 100.00 | Q.00 100.00 -
14 0.00 | 100.00 | 0.00 l 100.00 - 0.00 | 100.00 | 0.00 | 100.00 | - 0.00 | 100.00 | 0.00 } 100.00 -
tiz (hours) 23.03 24.78 2672 | 19.21 17.11 13.68
MRL (ppm) 0.05 0.1
PHt(days) | 7 l 5 3 7 4 2

D: Diniconazole alone.

F: Fenitrothion alone.
G: Gibberellic acid alone.
% Differences™ between the residues of pesticide alone and its mixture

M-D: Diniconazole mixed with fenitrathion and gibberellic acid.
M-F: Fenitrothion mixed with diniconazote and gibbereilic acid.
M-G: Gibbereilic acid mixed with diniconazole and fenitrothion.
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Tawfik and EI-Sisi (1987) and El-Sisi et a/
(1995) reported that decreasing the pH values and
increasing the viscosity of the insecticide spray
solution caused increase in the initial deposits and
decrease in the degradation rate.

Consequently, the mixture of GA3 and the two
studied pesticides could be recommended to de-
crease the initiat deposits of GA3 and two the pes-
ticides in the mixture as well as their residues onfin
grape fruits.

REFERENCES

Abdel-Hamid, Rania M. (2008). Chemical and
"Physical Interactions Between Plant
Growth Regulators and Some Pesticides in
Vineyards, pp: 51, 6%8. M.Sc. Thesis, Fac. of
Agric., Ain Shams Univ., Cairo, Egypt.

Al-Samariee, A.lL; K.AM. Shaker and M. A!l-
Bassomy (1988). Residue level of three or-
ganophosphorus insecficides in sweet pepped
grown in commercial green houses. Pesticide
Sci., (22): 189-194.

Codex Alimentarius Commission for Pesticides
residues {CAC/PR) {2010). List of maximum
residue limits for pesticides in food and animal
feeds. Part-1. Joint FAO/WHO Food Stan-
dards Programme, Fao, Rome, Italy.

El-Sayed, M.M.; S.M.A. Dogheim; S.A. Hindi; A.
Shahin and M. Abd El-Salam (1977). Persis-
tence of cerain organophosphorus insecti-
cides on some vegetables. Bull. Ent. Soc.
Egypt, Econ. Ser. (10): 41-45.

EL-Sisi, A.G.; AF. Shehata; S.M. Radwan and
Y.A. Kokab (1985), Effect of certain additives
on physical and biological efficacy of some
pesticides. 1™ Int. Conf. of Pest Contral,
Mansoura, Egypt. 4: 76-82.

Hegazy, M.E.A_; M.A. Kandil; M.A. Abd El-Baki;
and M.M. Diab (1988-a). Residual fate of
three organophosphorus pesticides on onion.
Annals Agric. Sci.,, Fac., Agric., Ain Shams
Unvi., Cairo, Egypt. 33(1): 12998-1307.

Hegazy, M.E.A_; M.M. Abu-Zahw; S.M. Doghiem
and M.M. Diab {1988-b). Residues of growth
requlator cutler in fruits and leaves of vine
crop. Annals of Agric., Moshtohor, Zagazig
Univ. Egypt. 30 (2): 241-250.

Hegazy, M.E.A.; M.M. Abu-Zahw; A.H. Bay-
oumy; S.A. Soliman and M.N.S. Haggag
{1997-a). Behaviour of fenitrothion residues in
potato tubers as affected by some processing
steps. J. Agric. Res. Egypt.75 (1): 345-352,

Hegazy, M.E.A.; M.M. Abu-Zahw; AH. Bay-
oumy; S.A. Soliman and M.N.S. Haggag
(1997-b). Triazophos insecticide on/in mol-
oukhia leaves and okra fruits. J. Agric. Res.
Egypt, 75(2): 41-49.

Hegazy, M.E.A.;; M.A. Abd El-Razik.; M.F. El-
Hadidi; M.M. Abu-Zahw; SH.A. Shokr and
Y.S. |brabim (1999). Residua! behavior of
cerlain pesticides on and in grape leaves.
Egyptian Journal of Agricultural Research.
77(1): 159-168.

Gordon, J. and H. Pankratz (1968). Fluorometric
determination of gibberellic acid. J. Agric.
Food Chem.,16: 520-522.

Johnson, D.P. (1963). Determination of seven
inseclicides residues in fruits and vegetables.
J. AO.AC. 46: 234-237.

Korkutal, |.; E. Bahar and O. Gokhan (2008). The
Characteristics of - Substances Regulating
Growth and Development of Plants and the
Utilization of Gibberellic Acid (Ga } in Viticul-
ture. World Journal of Agricultural Sci-
ences, 4(3): 321-325.

Lichtenstein, E.P. (1972). Environmental Fac-
tors Affecting Fate of Pesticides. pp. 190-
205 Nat. Acad. Sci.,, Nat. Res. Council. Re-

. port, USA,

Mahmoud, H.A. (2004). Biochemical Studies on
the Behavior of Some Pesticides in Broad
Bean Crop. p. 2. Ph.D. Thesis, Fac. of Agric.,
Cairo Univ., Egypt.

Malhat, F.M.M. {2006). Chemical Studies on the
Distribution of Two Pesticide Residues
{Etoxazoie & Fenitrothion) in and on Plant,
Soil and Ecosystem. pp. 21-22. M.5c. The-
sis, Fac. of Science, Minoufiya Univ., Shebin
El-Kom, Egypt.

Mailhof, E. (1975). Method for gas chroma-
tographic determination of residue tokuthion
and its Oxon in plants and soil samples.
Pflanzenschutz-Nachrichten Bayer, 28(3}):
382-387.

Mandal, S.; S. Das and A. Bhattacharyya (2010).
Dissipation study of thiophanate methyl resi-
due infon grapes (Vitis Vinifera (L)) in India.
Bull. Environ. Contam. Toxicol. 84: 592—
595.

Mervet, AK.; A. Alia; H. Ibrahim and Isis A,
Rizk. (2001). Effect of sitofex (CPPU) on yield
and bunch qualily of Thompson seedless
grapevines. Egypt. J. Agric. Res., 79(2): 531-
549,

Arab Univ. J. Agric. Sci., 18{2), 2010



326 Nevein Ahmed; Zidan; El-Sayed and Rania Abdel-Hamid

Ministry of Agricutture and Land Reclamation,
A.R.E. (2001). Pest Control Programme (in
Arabic). pp. 131-136.

MW.H.C.A. {Ministry of Welfare, Health and
Cultural Affairs), Netherlands (1988). Ana-
lytical Methods for Residues of Pesticides
in Food Stuff.

M.H.W.S. (20086) (Ministry of Health, Welfare and
Sport. (2006),, Maximum Residue Limits
of Pesticides in Food in the Netherlands.
Annex |I: 41. The Hague, The Netherlands.

Walgenbach, J.F.; R.B. Leidy and T.J. Sheets
(1991). Persistence of insecticides on tomato

foliage and implications for control of tomato
fruit worm. J. Econ. Entomol. 84; 978-986.

Singh, K.; R.J. Weaver and J.0. Johanson
{1978). Effect of applications of gibberellic
acid on berry size, shutter and texture of
Thompson Seedless grapes. Am. J. Enol.
Vitic, 29: 258-262.

Tawfik, Mona H. and A.G. EI-Sisl (1987). The
effect of mixing some foliar fertilizers on the
physical properties and insecticidal activity of
some locally spray oils against the scale in-
sect Paratoria Ziziphus (Lucas). 2" Naf,
Conf. of Pests & Dis. of Vegt & Orchard,
Ismaillia, Egypt, pp. 367-376.

Arab Unlv. J. Agric. Scl., 18(2), 2010



Yy

gl Clada sad) Apa

B S AP Y w—1

3)—.“”‘ ¢ U“""‘:'OF z.l-al.p

Yol (VYV=-YYY ((\') e c(\l\).\hﬂ

sl L oy b i Gl bl e Sl el paals 80

[YA]

= Tl A ye saaa ¥y - " eall B g0 Gy) - aal il 3la ol
"aaall e daas Ui
P T E PHIY JOPRR S Jpe PO WS O P
san =5 AN~ Lol Ll — uadd o Aanaly — A1, 30 A6 - il iy ol —¥

e gaill alaiey s piaadl Clasadl Lalil 5 o e
) dray BN U il Jama o 2
my dde JgbeSaidall and % £Y,0 0 4 YAVY
) el e gAY Sl pe Ll
QS paiadl Jaaarf aagy Y er ¥V gYed
A byl il 8% AT 4 €Y, A
saill Gdaie Ala bl Ml e ooy il
waddl % V,AA 4 AN calSs Sl juall yaala
53— soddall clana) Lals ) aa g3 il
P 32 dbe geladi ol e Slanadl A
plaiall e gall

J—aall

S plahy g g gall Dypadl any Gl o
a3 adall bt Jled ekl 8L L (golad
s phal) aall y g Sl sSaplall g phaill agealf jlgal
s} oSl sl il gad aliiay (e g SLil
lede Jeastiall mitill & yelil L ( (GA3) dlally i
eim 100y v, 44 I Jeay AN qul
Yoot 8 lajiie Jy lssadall el pldd) A
it cud IS Laiy .Q.“_,‘.i.“ RS K
Ostlall (65 V1V 10, ¥0 0afiy kil sl
Gt M Al Ml e 3 A
e a Yo, Y 5 ToY gl g Jdaid

5 i) ol jyal Gaeal il

Laall 18 bl ) '.\m ) ipagas
S o Dl 3 daal s





