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ABSTRACT

The effect of different fungicide applicator types, i. e. high volume (HV},
low volume (LV) and ultra low volume (ULV) on the efficacy of five fungicides
(Ridomil plus, Cupper Oxichloride , Ferro Z, Kocide 101 and Pervicur N) used
to control downy mildew disease caused by Psendoperonospora cubensis
on cucumber. The different rates of application (4 application rates
400,200,100 and 50 Lfed) were applied. in addition, some fechnical aspects,
which play an important role in the environmental pollution, were estimated.

All the tested fungicidé; showed significant disease control. Ridomil puls
and Previcur N showed the highest efficacy in the two successive years.
When the HV applicator was used, decreasing the amount of the fungicide
suspension from 400 to 50 Lfed resulted in drastically decreasing in the
fungicide efficacy. The ULV applicator showed the highest fungicide efficacy
compared with the other applicators. Applying the fungicide using ULV
applicator at the rate of 100Lffed, showed more efficacy than that obtained by
applying 400L/fed using HV applicator.

Technical field tests indicated that the ULV applicator produced very small
droplets (204 droplets per cm? of 56.66um in diameter). The LV applicator
produced small spray droplefs (163 droplets per cm? of 146um in diameter),
while the HV applicator produced relatively large spray droplsts (98 droplets
per cm? of 198um in diameter).

The fungicide distribution curve in case of ULV applicator was sharp, in
contrast to the HV applicator, which produced very wide curve. Thus, applying
ULV applicator with rate of 100Lffed saved about 75% from recommended
dose by using traditional applicator method; in tum, reduced the
environmental poliution as well as decreasing the production costs.

introduction

Chemicals play & major role in the rapid increasing of agricultural
production. Meanwhile, the wide spread of pesticides use has resulted in
some serious environmental and health probiems.

Several types of spraying devices had been used in agricultural
applications (Awady and Afifi, 1976). To increase the efficiency of spraying,
and decreasse the injury percent and the quantity of liquid, different fungicides
were used. Awady (1977 and 2003), and Azime ef al., {1985) showed that the
atomizer has three atomization functions, to regulate fiow-rate to form and
contro! droplet size and to disperse and distribution the droplets in a specific
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pattern. Keppner ef al., (1982) mentioned that the degree of atomization
depends tpon the characteristics and operating conditions of the atomizing
device and upon the characteristics of liquid being atomized.

lrational use of pesticides result in increasing amount of pesticide
sesidues in the edible parts and environmental poliution (Ames and
Gold, 1997). Reduction of pesticikie amount introduced in the envircniment
becomes an international target, in order to maintain the environment and
decrease the crop production costs. Moustafa and Ismail 2003 studied the
effect of the different fungicide applicator types on the efficacy of fungicides
used to control late blight disease caused by Phytophthora infestans on
potato. They found that, using the ULV applicator resuited in reduction of the
fungicide amount needed to perform appropriate control of this disease from
400 Lffed, (the recommended amount) to 50 Lifed. The lowered amount of the
fungicide run-off in tum saves the environment and decreases the crop
production costs. -

This work is an attempt fo find out the effect of different fungicide
applicator types on the efficacy of the fungicides used to control downy
mitdew disease on cucumber caused Psendoperonospora cubensis, and at
the same time estimates some technical proprieties, which play an important
role in the environmental pollution.

Materials and methods

Five recommended fungicides were used in this study, namely: Ridomil
plus 50% wp (metalaxyl 15%, cupper 35%) was applied at the concentration
of 150 g/100 L water, Cupper Oxichioride 50% wp was sapplied at the
concentration of 300 g/M00 L water, Ferro Z 62.5% wp (mixture of Cupper
oxide, suffer, and F') was applied at the concentration of 150 g/100 L water,
Kocide 101 (Cupper hydroxide 77%) was applied at the concentration of 150g
100 L water and Previcur N (Propamocarb hydrochiride 72.2% SL) was
applied at the conceniration of 250 g/100 L water. The aforementioned
fungicides were appiied at 4 application rates. 400, 200, 100 and 50 lffed. In
addition to a check treatment, which received water without any fungicide.

Three sprayer types were used to apply the different fungicides, namely,
{a) knapsack sprayer, high volume {HV) easy action pump handie with metal
hand lence tube;: and with one hollow-con nozzle, {b} motorized knapsack

" sprayer, low volume (LV), which consists of a motor 2HP, 2-stroke, 35 cc,

6000 rpm and air speed at oullet about 75 m/s; and {c) A grooved toothed
spinning disk sprayer, ultra low volume (ULV) operating with rechargeable
battery, with rotation disk about 8000 rpm. This evaluation was carried out in
two successive years (2001 and 2002). Cucumber field location in El-
Gharbeia Governorat was divided into three plots to serve as replicates, Each
was divided inte six subplots, each of them received different an application
rate. Each subplot was divided into 6 subplots, each of them received one of
the five fungicides and the last one réceived water,

Cucumber leaves were: randomizly collected from each subplot, the
nfection on each leaf was rated using the following index:
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| * Table 1: Downy mildew infection on ‘cucumber leaves and
equivalent numerical values. -

Numerical value ' Infection
(Infection -
category)
0 No infection spots on the leaf.
1 Very smatl infection spots occupying less

than 1/10 of the leaf area.

Infection spots cover > % of the leaf area.
infection spots cover > % and < % of the leaf
area.

infection spots cover > % of the teaf area, or
the leaf is destroyed.

HOWN

Disease severity was calculated using the equation deve!oped by Townsend
and Heuberger,(1943).

P=[Z(nxv)/ 4N ] x 100

Where:-
P = Disease degree.
n = Number of leaves within infection mtegory
v "= Numerical value of each category,
N = Total number of leaves.

Fungicide efficacy (FE) was calculated using Abbott equation (Frahlich, 1979)

=[C-T/C]x100

Where:-
C = Disease severity in Control; control
T ‘= Disease severity in Treatment.

Estimation of foliage coverage efficiency:

Foliage coverage efficiency of each applicator was determined by
measuring the spray deposits in two directions, horizontally on both sides of
the spray axis, and vertically on three levels of the plant as follows:

a-Horizontal coverage:

The method described by El-Gendy. (1994) Stnps of polyethylene sheets
(5 x 10 cm} were distributed on the field soil one meter on both side of the
spray axis in distance of 25 em from each cther. Methyl blue solution (0.25%)
was applied instead of the fungicide using the three applicators. After drying,
the strips were collected and the indicator was resolved in known amount of
distilled water and the amount of the dye on each distance was assessed by
spectrophotometer at wavelength (340nm)

b-Vertlcal coverage:

The plants were divided into three levels: top; middle; and bottom to
represent the higher, middle and lower leaves respectively, in the fashion
used by Awady and Afifi (1976}. Water sensitive paper cards were fixed on
plants at straight radial lines on each level. The plants were treated with the
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"different fungicides using the different applicator types at the rate of 400 Ifed.
After the piant got dry, the cards were collected, the spray droplsts were
counted per square centimeter {Noicm?), The volume median diameter (VMD)
of each sprayer was calculated accordmg to the foliowing formula (Awady,

4977 and 2003}
[ [Z n, X z n, ] J
i=1
Where:-
m = Summation of number of droplets at each classification of
droplet size class;
Xi = Droplet diameter for the given class.

Resuits and discussion

Evaluation of five fungicides for their efficacy in controlling downy mildew
disease on cucumber indicated clearly that all the tested fungicides showed
sufficient disease control (Tables 2 and 3}. in the year 2001, the fungicides
efficiency ranged from 57.37% 1o 64.23% with very little difference among
each other. In the second year (2002), the difference among the tested
fumgicides was more obvious. The fungicide sfficiency ranged from 59.53% to
70.56%. Ridomil plus and Previcur N showed the highest efficacy in the two
successive years (64.23% and 62.19 respectively in 2001 and 67.78% and
70.56% respectively in the year 2002), followed by Kocide 101 and Cupper
Oxichloride with 60.98% and 62.09% respectively (in 2001) and 63.14% and
61.37% (in 2002). Ferro Z showed the least efﬁcaency 57.37 and 59.53% in
the years 2001 and 2002 respectively.

In general, decreasing the amount of the fungicide suspension applied
resuited in drastically in the fungicides efficacy. When the fungicides were
applied at the rate of 400 LHed, 78.78% mean efficacy was obtained.
Decreasing the amount of the fungicide suspension to 200 Lffed resulted in

- reduction of the mean efficacy to reach 72.54%. Further decreasing to 100
{ fled resulted in further fungicides efficacy reduction to reach 48.93%. When
only 50 Led of the fungicides suspension were applied, only 45.26% mean
efficacy of the fungicides was obtained. In the second vear similar data were
obtained since mean efficacy of the fungicides were 79.18%, 71.85%, 58.45%
and 47.62% respectively. However, this fact cannot be valid for all cases.
Regparding to each applicator separately, # is clear that #t is valid in case of HV
applicator, since drastical reduction in the mean efficacy of the tested
fungicides can be noticed. Decreasing the amount of the fungicide suspension
appiied from 400 to 200, 100 Lfed and regarding the LV applicator, the
difference in the fungicides efficacy, resulisd by the decreasing of the
fungicides amount, was niot as drastical in the case of high volume applicator,
Decreasing the amount of the fungicide suspension from 400 Lfied to 200,
100 and 50 Lfied resuited gradusily reduction in the fungicides efficacy from
80.07% to 75.37, 61.71 and 43.22% respectively in the year 2001, and from
82.49% to 75.03%, 62.31% and 58.80% i the year 2002. The ULV applicator
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Table 2: Effect of sprayer type and fungicide suspension amount on disease incidence (D} and fungicide efficacy (FE} used tu contred downy mildew

disease on cucumber plants in the year 2001.

Sprayer

Fungicides

Recommended dose of spray suspension

400 |Hed, 200 IHed, 100 Ifed. 50 iffed. Mean
type DI EF Di EF Dl EF o] EF DI EF
Rodomil puts 12.50 75.33 18.50 63.48 36.83 27.30 42 80 15.82 27.65 45.41
Focide 191 14.50 71.38 21.00 58.55 36.00 26.94 46.40 08.41 29.47 41.82
> Cupperoxichloside | 14.00 72.38 20.06 80.52 33.68 25.61 45.96 07.30 20.15 42.45
o Previcur N 13.50 73.35 19.50 61.51 36.33 28.29 48.20 04.86 29.38 42.00
Ferro Z 18.68 87.07 24.00 §2.63 37.50 25.96 48,58 04.45 31.68 37.48
Mean 14.24 71.90 20.60 50.34 36.48 26.02 46,58 08.08 20.47 41.83
Rodomil puts 09.33 81.58 11,00 78,26 17.00 66.44 27.50 45.72 16.20 68.01
Kocide 101 10.66 76.96 13.00 74.34 20.00 80.52 29.33 4210 18.24 63.98
= Cupperoxichloride {  16.32 75.81 12.00 76.21 19.00 62.50 27.00 48.70 17.08 66.28
~ | Previeur N 14.33 77.64 12.00 76.31 18.00 64.47 28.00 44.73 17.33 65.79
‘ Ferro Z 8,63 82.57 14.40 71.58 23.00 54 60 32.00* 36.83 19.55 81.39
_ Rean 10,10 80.07 12.48 75.37 18.40 81.71 28.77 43.22 17.68 65.00
Rodomil puts 07.88 84.88 08.33 83,56 10.00 80.26 16.00 88.42 10.49 70.28
Kocide 101 (r7.66 84.88 08.33 83.56 12.50 75.33 17.83- | 64.80 11.58 77.14
S Cupperoxichloride | 07.86 84.88 08.33 83.58 11.50 77.30 18.00 64.47 11.87 77.55
5 Previcur N 07.00 86.18 08.00 84.21 11.00 73.20 17.00 66.44 10.78 78.78
Ferro 2, 09.68 80.83 10.33 70.61 13.17 74.00 21.00 58.55 13.54 73.27
Mean 07.93 84.35 08.66 82.90 11.63 71.04 17.97 64.54 11.54 17.22
w Rodomil puts 09.83 80.60 12.61 75.14 2327 54.07 26,78 47.14 18.12 64.23
.g 5 Kocide 101 10.04 78.41 14.11 72.11 26.30 48,62 27172 45.28 19.77 60.08
_g = Cupperoxichloride | 10.66 76.96 13.44 73.46 25.82 45.03 26.89 46.93 10.20 62.09
5 E; Previcur N 10.61 79.06 13.17 74.01 25.73 48.20 2711 46.49 19.18 62.19
= FerroZ = 11.72 76.86 16.24 87.04 28.24 4425 | 3017 40.45 21.59 57.37
General mean 10.75 78.76 13.01 72.53 25.87 48,923 21.73 45.26 15.84 61.37
Control 50.68 50.68 50.68 50.66 50.66
LSD §%
Applicator = 0,63 AxB =1.787¢
Fungicide (B) -~ =1.0322 AxC  =1.4235

Concentration {C) = 0.821%

AxBxC =3.1831
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Tabie 3: Effect of sprayer type and funglcide suspension amount on disease incidence (D) and l‘unglclde efficacy (FE} used to control downy mildew

740

disease on cucumber plants in the year 2002,

mended of us &
Spraygr Fungicides 400 Ied. 200 mfdmm : "1%?":«:,” - NMIS‘I; Wed. Maan
type ' DI 2 EF i EF__| DI EF ] EF
Rodomil puts 13.66 76.16 20.50 62.73 28.00 48.08 44.66 18.80 2671 | 5144
Kocide 101 15.00 72.73 22.33 50.40 35.00 36.36 45.68 16.08 20.50 46.36
- Cupperoxichloride 17.00 60.09 2350 57.27 36.68 33.35 46.00 16.38 30.79 44.02
= Previcur N 12.033 | 7758 20.00 63.64 31.00 43.64 37.33 3213 2617 54.24
Ferro Z 17.50 8.56 25.66 53.35 36.33 33.95 47.00 14.55 31.82 42.51
Mean 15.09 72.56 22.39 59.20 33.39 38.29 44,14 12.76 | 26768 42,71
Rodomil puts 8.33 84.85 12.00 | 7818 18668 | a6.07 2066 | 6244 14.91 7289
Kacide 101 10.33 81.22 14.00 74,65 21.00 61,82 23.16 £7.89 1712 68.87
> Cupperoxichloride 11.33 70.40 15.66 71.53 22.00 60.00 23.83 56.67 18.21 66.90
i Previcur N 06.50 88.18 11.00 80.00 18.00 87.27 19.33 64.85 13.71 75.08
Ferro Z 11.66 78.80 16.00 70.91 24.00 56.36 26.33 §2.13 19.50 64.55
Mean ' 09.63 82.48 13.73 75.03 20.73 62.51 22.66 §8.80 16.69 89.65
Rodomil puts 08.33 84.85 09.33 83.04 11.00 8000 | 4780 68.18 11.54 78.02
Kacide 101 10.33 81.22 10.83 80.31 13.50 75.45 20.33 63.04 13.75 75.00
- Cupperoxichloride 11.33 78.40 11.66 78.80 14.66 73.35 21.93 B1.22 14.75 73.19
g Previcur N 06.50 88.18 07.00 87.27 08.33 83.04 16.00 70.81 09.71 8295
Ferro Z 11.88 78.80 12.66 76.98 15.33 72.13 23.00 58.18 1568 | .71.52
Mean 08.63 a2.48 10.30 §1.20 12.76 76.15 19.83 64.31 13.08 76.22
8 e Rodomil puts 10,11 81,82 43.94 74165 19.22 85.06 27.61 4981 17.72 a7.78
& Kocide 101 11.88 78.33 15.72 71.42 23.17 57.88 2072 45.97 20.12 63.41
_E § Cupperoxichloride 13.22 76.66 16.94 88.20 24.44 65.56 30.39 44.75 21.25 61.37
§ g Previcur N 08.44 84.65 12.67 76.67 19.44 £4.68 2422 55.08 1619 | - 70.56
= Ferro Z 13.61 75.26 18.11 67.08 25.22 54.18 32.11 41.82 2228 59.53
___General mean 11456 | 79.18 15.48 71.88 22,20 59.46 28.81 47.62 19.51 64.53
Control ' 55.00 §5.00 55.00 55.00 55,00
LBD &% :
Applicator = 0,1289 Axp =048
Fungicide (B} = (.3062 AC =080

Concentration {C) » 0.2688 AxBxC =1.03



showad anather performance pattern, Decreasing the fungicide suspension
amount from 400 L/fed to 200 Lfed resulted in very slight difference. Since
the fungicide efficacy decreased from B84.35% to 82.90% with difference of
only 149% in the year 2001 and from B2.49% to 81.28% with the difference of
only 1.21% in the year 2002. L.owsring the fungicide suspension amount from
100 to 50 | fed, resulied in lowering the fungicides efficacy to 77.04% and
64.54% respectively in the yaar 2001 and to 76.79% and 64. 31% in the year
2002.
From the iast data, it is clear that, the ULV applicator showed the highest
fungicides efficacy compared with the other applicators (HV and LV), even
when the tested fungicides were applied at 100 or 50 Lffed. When the
fungicides were applied at the rate 100 Lfed using ULV -applicator, the
fungicides sfficacy was higher than when fungicides were applied using HV
applicator at the rate of 400 Lffed, and when the fungicides were applied
using LV applicator at the rate of 200 Lifed. Applying the fungicides at the rate
of 50 Lffed using ULV applicdtor resulted in 64.54% in the year 2001 and
64.31% in the year 2002 compared with 43.22% and 58.80% when the LV
applicator was used in the two successive years, and 8.05% and 19.76%
when the HV appiicator was used in the two successive years respectively.

Foliage coverage efiiciency of each apphcator

a-Horizontal coverage

The efficiency of the three-applicator iypes to cover the plant foliage
horizontally was assessed by spectrophotometer (Table 4 and Fig. 1).

Table 4: Coverage and distribution of the spray solution on both snde of
the spray axis:

Applicators | Distances between the siripes and spray axis and | Mean T Siop
amount of solution captured on the strips (ug/cm?) .

-100 | <75 | 50 { -25 0 +25 | +50 | +75 | +100
HV 287 | 332 | 346 | 358 | 367 | 372 | 358 |328| 281 | 338 1074
LV 144 | 261 | 275 1292 {296 {305 {284 | 277 | 156 | 254 |1.34
ULV 31 1127 (201229234 (231 (19511351 28 | 157 1204

it is demonstrated that the amount of the indicator captured on the strips
was low when ULV applicator wes used, The estimated mean amount of the
captured indicator was higher with 54% by using LV applicator and with 38% -
by using HV applicator than amount obtained by ULV,

It is indicated, that in all cases; the amount of the caplured indicator
d=zcreased as the distance between the strips and spray axis increased on the
both sides,

Fig. {1) shows obviously 1hat the curve of distribution of the indicators of
HV applicator on ‘both sides of the spray axis has a low slope factor (0.74)
which ieads to splashing the fungicides in a very wide arez of the ground
around the plants, and in tum, more environmental pollution. This finding &s in
contrast with that was found in the case of the ULV applicator, which showed
& high slope factor {2.04), which lead to concentrate the spray solution in a
riarrow rang on both sides of the spray axis. Since the cucumber plants are
pianted on rows of cne-meter apart each, most of the fumgicides will be
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capiured on the plants and very little amount will be splashed on the ground,
which means less environmental pollution risk. In case of LV applicalor, the
slope of the curve was in between the slope of ULV and HV.

—o— HV
§ "“!"‘LV
55 400 —a- ULV
T 350 -

3 300 4

S 250 4

52 |

'2150-

25

e B S E—
100 75 50 .25 1] 25 &6 TS5 100

Distance from spray axis {cm)

Fig. 1: Coverage and distribution of fungicide, produced by the three
different applicator types, on both sides of the spray axis.

b-Vertical coverage:

Distributions of the spray suspension and mean spray droplets diameter
were estimated on water sensitive papers hung on three levels on the planis
representing the lower, middle leaves and on plant tops. :

The data presented in (Table 5) indicated that the ULY applicator
performed the highest number of droplets either on the upper; middle or on
the lower leaves. Mean number of droplets was 198 droplets. Meanwhile, less
number of droplets was gained using LV applicator with mean number of
droplets of 146. Using the HV applicator resulted in the lowest number of
droplets with mean number of droplets of 56.66. It was manifested, that in all
cases, the highest number of droplets was found on the upper leaves, this
number decreased gradually on the middle and lower leaves, however this
decreasing of the number of droplets differed from an applicator io another.

In case of the ULV applicator, relatively smooth reduction in dropiet
_number was noticed. Number of droplets reduced from 246 on the upper
leaves to 203 on the middie leaves representing 17.5% reduction. The
number of droplets on the lower leaves decreased to 145 droplets which
representing 41.1% reduction.

In case of LV applicator the decrease of the droplets number was more
obvious; since the droplets number ranged from 187 on the upper leaves to
132 on the middle leaves representing 33% reduction, and decreased to 103
dropleis on the lower leaves representing 55% reduction. In the case of HV
applicator, this decrease was drastical; since the droplets number decreased
from 86 on the upper leaves to 61 on the middie leaves representing, and
decreased to 23 droplets on the lower leaves representing 73.3% reduction.

From the same table, it can be noticed that the least VMD was obtained
using the ULV applicator (98 um), followed by LV applicator with (163-pmy}.
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The largest droplets (204 pm) resulted from HV apgiicator. In generai, data
agree with finding of Awady and Afifi (1976).

Table 5: Vertical distributions of the spray suspension droplets
: per cm? and volume mean diameter (VMD}

Sprayer | Number of dropletsicm® Mean (VMD) pm,
type at the levels of plant number of :
Top | Middle | Bottom | dropletsicm?
HvV 86 61 23 56.66 . 204
LV 197 132 109 146 163
ULV 246 203 145 | 188 98

% .

Downy mildew disease, caused by PsendoperoOnospora cubensis is a
maijor threat to cucurbit production all over the werld (Palti and Cohen 1980,
Weit ef al 1987 and Tsia et af, 1992). In Egypt, many fungicides are
recommended to control this disease. All the tested fungicides showed good
control of the disease, while Ridomil plus, Previcur N and Kocide 101 showed
the best control efficacy. This data is in accordance with that found in the
applied recommendation for control of agricultural pests (Anonhymous, 1997
and 2001).

The efficacy of the different tested fungicides was greatly affected with the
fungicides suspension amount per fed. Decreasing the fungicides suspension
amount resulted in clear reduction in the fungicides efficacy. However this
reduction depended upon the applicator type. This reduction was great in the
case of HV applicator, intermediate in case of LV applicator and low in case of
ULV applicator. Grayson et al. (1996) attributed the enhanced performance of
fungicides by low volume applicator to the higher spray retention with spray
drop coalescence and lower run-oﬁ On the other hand, the number and size
of the spray droplets per cm? reaching the crop or ground play their part in
determining the biological efficacy of the treatment in addition to the efficacy
of the fungicide (Anonymous. 1985). Similar data were obtained be Moustafa
and Ismail {2003). in this study, field technicai tests lnducated that the ULV
applicator produced very small droplets (56.66 droplets per cm? of 204 pm in
VMD). The LV applicator produced small droplets (146 droplets per cm? of
163 pm in VMD), while the HV applicator produced relatively iarge droplets
(198 droplets per cm’of 98 ym in VMD). -

This~data is in the same range menlioned by (Gruzdyev ef al., 1983).
Matthews (1992) reported that it might seem impossible to achieve control of
a disease unless there is complete coverage, since hophead can penetrate
plarts at the site of spore deposition when suitable conditions occur.
Howsver, aach speck of fungicide from a droplet has a zone of fungicidal
irfiuence. Courshee, ef 2., (1954) referred to this as the biocide range of
dropiet. They postulated that the maximum ratio between the effective
fungroidal cover and actual cover is by deposit of the fungicide residue of a
droplet on drying when droplet size is minimal. On these bases, the data
obizained in this study can be explained, since the very small voiume and high
number of the spray droplets produced by ULV applicator performed a very
good fungicides coverage, which enhanced the fungicides efficacy, in contrast
o HY applicator which produced relatively fittle number of large droplets with
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a large inter space, which in turn resulted in bad coverage with the fungicides
and bad control efficacy.

The amount of the indicator ca nptured on the strips was high when HV
applicator was used compared with LV and ULV. This higher amount may due
to the higher ability of the large droplets produced by the HV applicator to run
off, which resulted in little amount of indicator solution captured on the plant
foliage and increased amount of the indicator that reached the soil. Brunskill
(1956) discussed such suggestion; he mentioned that droplets, which reach a
surface, might not be retained on it He added that droplets which strike a
surface become flattened, but the kinetic energy is such that the dropiets then
retract and bounce away. Droplets below certain size (< 150 pm) have
insufficient kinetic energy to overcome the surface energy and viscous
changes and cannot bounce; conversely, very large dropiets have so much
kinetic energy.

Studying the horizontal distribution of the indicator showed that the three
tested applicators could cover one meter on both side of the spray axis (2m.
spray width). However, the indicator distribution curve in case of HV applicator
was very wide, in contrast of the ULV applicator which produced sharp curve.
Since the cucumbers are planted on rows about 1m wide, therefore applying
the fungicides using ULV applicator will concentrate the fungicides on the
plant foliage and decrease the fungicide amount lost on the soil between the
rows. Conversely, the HV applicator will cover the planted area in addition to
the free area between the rows which results in poliution of the soil with the
fungicides. In addition, applying only 25% of the recommended dose of the
fungicides using ULV applicator resuiting in fungicide efficiency as high as
applying the full dose using HV applicator. Accordingly the ULV applicator
reduces the environmental pollution as well as decreases the production
costs.

It can be concluded that Ridomil puls and Previcur N showed the highest
efficacy in the two successive years. When the HV applicator was used,
decreasing the amount of the fungicide suspension from 400 to 50 Lifed
resulted in drastically decreasing in the fungicide efficacy. The ULV applicator
showed the highest fungicide efficacy compared with the other applicators.
Applying the fungicide using ULV applicator at the rate of 100Lffed showed
more efficacy than that obtained by applying 400Lffed using BV applicator.

The fungicide distribution curve in case of ULV applicator was sharp, in..
contrast to the HV applicator, which produced very wide curve. Thus, Appling
ULV applicator with rate of 100Lffed saves about 75% from recommended
dose by using traditicnal applicator method; in turn reduced the environmental
polhtion as well as decreasing the production costs. Thus, it is recommended
that, ULV can be used with rate 100Lffed to contra! mildew disease caused by
Psedoprenospora cubensis on cucumber by using Ridomil puls and
Previcur N.

References
Ames, B. N. and L. 8. Gold, 1997. Environmental pofiution, pesticides,
and the prevention of cancer; misconceptlons Federation of
ASEB. 11: 1041-1052,
Anonymous, 1585. Application Techniques for Plant Protection in Fiefd
Crops. 2* edition, Ciba-Geigy: 87 .

744



Anonymous, 1997, Pest Controi Program. Ministry of Agncullure
Egypt.

Anonymous, -2001. Apphed Recommended for Agncultural Pest
Control. Ministry of Agriculture, Egypt.

Awady, M. N.. Afifi, F. A, 1976. Spray-residues examination for
eqbnpment used in control of cotton pests, An. Agric. Sc., A
Shams Un., zi(12). 73-85.

Awady, M. N. 1977—2003 Englneenng of spraying and applleanon of
field materials. [In Arabic], Text book Col. Agric. Ain-Shams
Univ.: 107.

Azime, A. H, T. G. Carpenter; and D.L.Reichard, 1985. Nozzie spray
distribution for pesticide appiscahon Trans. of the ASAE 2815)
1410-1414,

Brunslul! R. T., 1956. Fac:tors affecting the retention of spray droplets

leaves. Proc. 3¢ Br, Weed Cont. Coni. 2: 563-603.
Cours , R. J., F.K Daynes, and J.B. Byass, 1954. Atree-spraylng
chine. NIAE report quoted by Ripper, W.E. Ann. Appl. Biol.
42:288-324

EL-Gendy, H.A.1994. A study on the operation of an Ultra-low-volume
sprayer by solar photovoltaic celis. M. Sc. Th. Fac. of Agric., Ain
Shames Univ.,:

Frbhlich, G; 1979. Phytopathologte und Pflanzenschutz. VEB Gustay
Fischer Verlag, Jena: 285pp.

_Grayson, B.T; P_ ). Price, and D Walter, 1996. Effect of the volume rate

of application on the glasshouse performance of crop protection
agent adjuvant combinations. Pestic. SCI. 48: 205-217.

Gruzdyev, G. §; V. A Zinchenko, V. A. Kalinin, and R. |. Slovisov,
1983.The chemical protection of plants. Mir Publisher Moscow,
472pp.

Keppner, R. A, and E. L. Barger, 1982. Principles of farm machinery.

. AVi. Pub. Company, Inc. West Port Conn. ; 282-311.

Matthews, G. A, 1992. Pesticide application methods. 2™ ed,
Longman Sclentrﬁc & Technical. 405.

Mustafa, M. 8. H. and A. A. Ismail, 2003. Effect of fungicide applicator
types on the efficacy of fungicides used for control late btlght of
potato. J. Agric. Res. Tanta Univ., 29(3): 568-576.

Pali, H. and Y. Cohen, 1980 Downy mildew of cucurblts
{Psedoprenospora cubensis). The fungus and its hosts,
distribution, epidemiology and control. Phytoparasitica, 8:109-
147

-Tsia, W.H; C. C. Tuand C. T. Lo, 1992. Ecology and control of downy

' mildew of cucurbits. Plant Protectfion, 34: 149-161. -

- Towsend, G. k. and 7. W. Heuberger, 1943. Methods for estimating

: losses caused by diseases experiments. Plant Dis. Rept. 27:

340-343. :

Weit, B ; C. vossand and H. Kahan, 1987. Findings regarding
.cucumber downy mildew (Psedoprenospora cubensis} on
seadling after artificial inoculation undsr greenhouse condition.
Pliamzenschutz, 41; 158-187.

The 11 Annual Conference of the Misr
Society of Ag. Ang., 15-16 Oct., 2003 745



A il chagall SUS Lo Gl el p 53 205
‘ L )
Tel M ie s TPSlud G glagdae sl (e de s

<kl paa 8 Loy Lad bS5 ) Al B0 cT gl R A 6
e sl o ( all Ll <yl jue paally pSaaall) Gl dsba
Aalide Slo gy JLal Jlo o8 38 eyl (e AadlSe d Aesitieal 3 kil Slapall
gy Al Cagb (gl b 0 Ll a8 LYY SW dillae 0

33 aafs 2)slS Sy eSSy oD agy sl i oa Ak Clape Lad lad 3
3Y¥er st oyl popd RSy o gpSlially VoY Sy
Lo 51

Cra NS hely ¢ o el AadlSa 3D giae 36 liS 3 00 gl apen el S8
. Ofilie (ofitee (A 32U el (o Sk sl 5 G Jie s 8)

oalisd B i G Jalae LS LD ps o il 58 a0 A pladd 2
¢ hall Aalfie kil 3 5N AT dadtd die 4 g e ol S0lE B gl
3l ol jiial atme <yl ld AN el L piiay Nt apa lind S
Caae A1 o3 ladtindy lad /1Y 00 Jaaay Clandl (B S ladie g o g pai allS. 4
oSl el Y Al ga ool 53 £ 00 Lgd aandlad N b e et G0l
G g 035 Ky TS ST e Aol gkl 3oy ppa B
Yot Gl jheal Lalmia gl i3 A o elid il e o bad )y L
VIV aaall 5 hea O bl SO AR Calaet | (55 Sae 01,10l Couad 3 Y puff ylad
A Gl a8 o kil 5 € R0 AT L e She V6T kb el 3 Y a5 ekl
v CasSae YA el Cial o3 Yy §_plad

O e finia 82 o LBl g 58 o bl 3 508 (20 AT (e Laslill o il
e 55 o Ll g 53 b plad Cudeed Al auad abiie pand A ey ¢ laaii!
A ey Adleal) L o dail sy 6 Sladd 35S 5 0 sy Laa ¢ o)yl
508 U0 A0 (e ¢ Shanally Ty i 80,85 QS Y (g3 Lae ¢ JaiD il e sl
LA b b oy il ST Ll ils e LIS L8 G kil
sypadl A0aS aih Y (g kel Tl il 3 A ot o 1 gl
S ¢ i pall Aadl€a A Aol 5eUE  dany s ¢ Ly g gall a5 %V0 iy Aaxiiueall
. gy Tl &gk iy Y)Y IS

Al 8 Sipad K e CAH i e Sagay dpaa Sipas )
el e dl K pao b it gl &gy e I Cals
Apt B ipd K e det )l eid Say dpan o il

746





