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Abstract: Alternaria solani (Sor.) and Bemisia tabaci (Genn.) are the most important foliar pathogens of

tomato and eggplant crops in Egypt. Two pesticides, metalaxyl (Ridomil plus 50% WP) at concentrations

of 12.5,  25,  50  and  75  ppm and chloropyrifos-methyl (Reldan 50% EC) at concentrations of 25, 50,

100 and 125 ppm alone or in mixture were tested against A. solani in vitro and greenhouse tests. In vitro

spore germination of A. solani was more sensitive to the mixture of metalaxyl and chlorpyrifos-methyl

followed by metalaxyl and chlorpyrifos-methyl, respectively, while the mycelial growth was reduced by

chlorpyrifos-methyl followed by the two pesticide mixture and metalaxyl, respectively. The metalaxyl and

chlorpyrifos-methyl mixture was effective in reducing the mycelial dry weight and total mycelial protein

content comparing with each pesticide, separately. In greenhouse experiment, two foliar applications of

metalaxyl and/or chlorpyrifos-methyl, at the tested concentrations reduced the early blight disease severity

on tomato (by 4.63 to 93.98%) and eggplant (by 0.45 to 98.12%) comparing with the control plants. The

chlorpyrifos-methyl (125ppm) and metalayl + chlorpyrifos-methyl (75 + 125ppm, respeetively) treatments

were reduced the population of immature stages of B. tabaci by 65.7 and 84.0% on tomato and eggplant

respectively. In field applications, the tested pesticides were reduced the early blight disease severity on

tomato by 38.45 to 94.99% and eggplant by 16.69 and 86.70% after foliar sprays. The chlorpyrifos-methyl

and metalaxyl + chlorpyrifos-methyl mixture were more effective against B. tabaci, while the metalaxyl

was ineffective. The population of immature stages of B. tabaci were reduced by 48.00 to 64.00% on

tomato and by 32.00 to 81.00% on eggplant.
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INTRODUCTION

Tomato (Lycopersicon esculentum L.) and eggplant

(Solanum melongena L.) are the most important

vegetable crops grown in Egypt. These crops are

infected with early blight disease (Alternaria solani

Sorauer) and whitefly (Bemisia tabaci, Genn). The

early blight may effect foliage, stems and in more

severe cases, fruits. Alternaria solani is a fungal

disease which affects solanaceous crops world wide .[1]

The whitefly is now a major pest for certain economic

and strategic crops in Egypt .[2]

To  control  early  blight,  fungicides  are

generally sprayed every 7-10 days . Vanitha and[3]

Ramachandram  reported that the Ridomil (metalaxyl)[4]

at 0.1%, chlorothalonil at 0.1% and Thiram at 0.3%

applied against late blight of tomato. Application of

Ridomil and chlorothaonil gave the lowest disease

incidence. The efficacy of non-systemic fungicides

(iprodione, Mancozeb and copper oxychloride) and

systemic fungicides (thiophanate-methyl, triadimefon,

benomyl and carbendazim) in controlling the early

blight pathogen was evaluated using the Poisoned Food

Technique .  Iprodione  and Mancozeb among the[5]

non-systemic  fungicides  and thiophanate-methyl

among the systemic fungicides effectively controlled the

pathogen in vitro. Under in vivo conditions, iprodione

(0.2%) and Mancozeb (0.2%) were effective in

controlling early blight of tomato. Seven fungicides,

Antracol, Benlate, copper oxychloride, Dithane M-45,

Ridomil, Topas and Topsin were evaluated at four

different concentrations (250, 500, 750 and 1000 ppm),

using Poisoned Food Technique, to control colony

growth of fungi . The lowest colony growth was[6]

recorded in Dithane M-45 treatment at 1000 ppm and

the highest colony growth in control treatment. This

indicated the significance of using fungicides in

controlling early blight disease in tomato.

The efficacy of fungicides i.e. copper oxychloride

at 0.25%, Bavisin [carbendzim] at 0.1% and Dithane

M-45  [mancozeb]  at  0.25% on tomato early blight

(A.  solani)  was  investigated  by Mate et  al., . The[7]
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maximum radial mycelial growth inhibition was
observed under Dithane M-45 treatment (89.98%),
followed by carbendazim (85.61%) and copper
oxychloride (83.62%). Dithane M-45 produced the
highest yields under natural and artificial inoculation
conditions,  respectively.  Recommended doses (200-
250 gm acre) of five protectant and eradicant
fungicides viz Banko (chlorothalonil) 500 Sc, Score
(difenoconazole) 250 EC, Acrobat M2 90/600 WP,
metalaxyl+Mancozeb 72 WP and Ridomil Gold
(Mancozeb+metalaxyl) 68 WP were tested against early
and late blight disease development . All the[8]

fungicides significantly reduced disease severity
comparing to untreated control.

The insecticide has become one of the main agents
for controlling Bemisia tabaci. The insect growth
regulator pyriproxyfen effectively inhibits the hatching
of eggs of the tobacco or cotton whitefly as well as
causing pupal mortality . The toxicity of malathion,[9]

methyl parathion, monocrotophos, sulprofos and
permetherin to various life stages of susceptible and
resistant populations of sweet potato whitefly was
determined in the greenhouse . All insecticides were[10]

most active against first-stage larvae, with the lowest

50LC 's  ranging from 0.001 to 0.014 mg/ml. The
tobacco whitefly has developed a high degree of
resistance against several chemical classes of
insecticide, including organophosphates, carbamates,
pyrethroids, insect growth regulators and chlorinated
hydrocarbons . [11]

The aim of this study was to investigate the
antifungal activity of some pesticides (Ridomil plus
50% WP and Reldan 50% EC) alone or in mixture
against mycelial growth, spores germination, mycelial
dry  weight  and  total  mycelial  protein  content of
A. solani in vitro and against the early blight disease
severity on tomato and eggplant under greenhouse and
field applications. Also, this work is aimed to  study
the effect  of  tested  pesticides  against  population
of B. tabaci in same plants.

MATERIALS AND METHODS

Plant M aterial: Transplants of tomato (cv. Super-
Marmande) and eggplant (cv. White colour), were
produced in the nursery of the Plastic Greenhouse
Project (Ministry of Agriculture and Reclamation,
Egypt), were used in this study.

Fungi and Cultures: Alternaria solani was isolated
from  tomato plants showing early blight symptoms.
The fungus was identified according to their cultural
and morphological characteristics . The pathogenic[12,13]

fungus cultured on potato dextrose agar medium
(PDA): extract of boiled potatoes, 200 ml; dextrose,
20g; agar, 20 g and distilled water, 800 ml) at 28 Co

for 7 days .[14]

Insect: A field population of whitefly (B. tabaci) was

collected as adults from Agricultural Greenhouses of

Central Agricultural Pesticides Laboratory, Agriculture

Research Centre, Giza, Egypt.

Pesticides: Ridomil plus 50% WP (metalaxyl) at

concentrations of 12.5, 25, 50 and 75 ppm, Reldan

50%  EC  (chlorpyrifos-methyl)  at concentrations of

25,  50,  100  and 125 ppm and mixture of Ridomil

plus + Reldan at concentrations of 12.5+25, 25+50,

50+100 and 75+125 ppm were tested against A. solani

(in vitro) and in greenhouse tests. For control B. tabaci

in greenhouse, Ridomil plus (75ppm) and Reldan

(125ppm) alone or in mixture were used. In field

application, Ridomil plus at concentration of 75 ppm

and Reldan at concentration of 125 ppm alone or in

mixture were used.

Antifungal Assay in vitro:

a- Spore Germination Assay: The effect of tested

pesticides at different concentrations was studied

according to the method described by Nair and

Ellingboe . A drop of each pesticides concentration[18]

was deposited on dried clean glass slide as a film. A

drop of spores suspension of A. solani was spread over

these film. Control treatment was prepared as a film of

sterilized distilled water. Four drops of each

concentration were used as replicates. The slides were

placed on a U-shaped glass rod in a Petri-dish over

cotton layer moistened with sterile distilled water and

incubated for 48h at 26 C. Percentage of sporeo

germination were determined in four microscopic fields

(X=10x40) for each replicate (drop) were estimated

according to the following formula:

No, of germinated spores
Germination (%) = ------------------------------- × 100

Total number of spores

b- Inhibition of the M ycelial Growth: PDA was

autoclaved and cooled in a water bath to 40 C .o [14]

Ridomil plus and Reldan were mixed with sterile

molten  PDA to obtain the final tested concentrations

(alone  or  in  mixture). The PDA were poured into

9cm  Petri  dishes  (15 ml/plate), then inoculated with

0.5 cm disk from 7 days old cultures of pathogenic

fungus. Three plates were used with each concentration

as  replicates.  Plates  without any fungicides were

used as control. Plates were incubated for 7 days at

28 C.  fungal  growth was recorded when theo

mycelium  of  fungus  reached  the edges in the

control  plate   and   growth  inhibition  was

calculated  as the percentage of inhibition of linear

growth relative to the control  according, to this[15]

following formula;
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Growth in control-
Linear growth Growth in terments
reduction % = --------------------------- X 100

Growth in control

c- Effect on Mycelial Dry Weight: Potato dextrose

broth media (PDB): extract of boiled potatoes, 200 ml;

dextrose, 20 g; and distilled water, 800 ml) was

autoclaved in conical flasks 100 ml (25 ml in each).

Then, Ridomil plus and Reldan were mixed with sterile

PDB medium to obtain the final tested concentrations.

The pesticides free-PDB flask was used as control.

Three flasks used as replicates for each treatment. Each

flask was inoculated with 0.5 cm disk fungal growth of

A. solani. Sets of inoculated flasks were incubated at

28 C for 7 days. The culture media were filteredo

through filter paper (Whatman no. 1) to botain the

resulting mycelial growth and then dried at 70 C. Dryo

weight of mycelial growth was weighted. Mycelial dry

weight reduction was calculated according to the

following formula:

dry w. (control)- dry w.
Mycelial dry weight (treatments)
reduction (%) = -------------------------------- X 100

   Mycelial dry w. (control)

d- Effect on Protein Content: Conical flasks (100 ml)

containing  20  ml  Luria  broth (Casein hydrolysate,

10 g; sodium chloride, 5 g and yeast extract, 5g

dissolved  in  1000 ml distilled water  was[16]

autoclaved.  Then,  Ridomil plus and Reldan were

added  to  obtain  the  final  tested  concentrations.

The  pesticides  free-Luria  broth  flasks  were  used

as  control. Three of flasks were used as replicates for

each  treatment. Each flask was inoculated with 0.5 cm

disk fungal growth of pathogenic fungus. The

inoculated flasks were incubated at 28 C for 7 days.o

The mycelial growth was obtained by filtered the

culture media through filter paper (Whatman no. 1).

One gram of fungal mycelium (for each treatment,

separately) were washed twice with sterile  distilled

water  by  centrifugation  at 3000 rpm for 5 min at

4 C.  Then,  the  washed mycelium were homogenizedo

with  10  ml  sterile distilled water, to obtain the

fungal  protein.  100  ml  of  each  sample were kept

in  Eppendroff  tubes, then stored at -20 C. Totalo

protein content, of fungal mycelium under pesticide

treatment,  was  determined spectrophotometically using

Shinadu  UV-Visible  Recording Spectrophotometer

UV-240  at  a  wavelength of 540 nm, using Kits

Biuret  Reagent,  Sigma USA . Protein amount[16,17]

were determined as µg protein to gram of fungal

mycelium growth. 

Greenhouse Experiment: Effect of Ridomil plus and

Reldan, alone or in mixture, at tested concentrations

against early blight disease severity (A. solani) and

population of whitefly (B. tabaci) in pot experiment

were carried out under greenhouse conditions at Central

Agricultural Pesticides Laboratory, Agriculture Research

Centre, Dokki, Giza, Egypt. Experiment was conducted

from March to May. The 15 cm pots, each one contain

1 kg of sandy-loam soil, were used . The 156 pots[1,19]

were divided into two sections; the first section (78

pots) cultivated with seedlings of tomato (2 seedlings

in each pot). The second section (78 pots) cultivated

with seedlings of eggplant (2 seedlings in each pot).

Each section of different plants classified into two

groups. The first group to study the severity of early

blight disease and the second one to study the

population of immature stages of whitefly at tested

pesticide concentrations. Three pots were used as

replicates for each particular treatment as well as

control. Pots were sparyed with different treatments at

15 and 30 days of sowing. The check treatments were

sparyed with sterile water.

a- Effect on Severity of Early Blight Disease: Plants

were  sparyed  with  spores suspension of A. solani at

7 days of sowing. Then, the plants was treated with

pesticide concentration as mentioned before. The

disease severity, recorded after 60 days of sowing at

different treatment, was determined as percent leaf area

diseased according to the following scale . (0) No[20]

leaf lesions; (1) 25% or less; (2) 26-50%; (3) 51-75%

and (4) 76-100% of leaf infection area. The percentage

of disease severity was calculated according to the

following formula:

1 4S(n x r ) – (n x r )
Disease severity (%) = ------------------------  X 100

        4N

Where:

n = Number of infected leaves

1 4r  – r  = category number

N = Total examined leaves 

b- Effect on B. tabaci Population: Effect of Ridomil

plus and Reldan alone or in mixture at tested different

concentrations was carried out in greenhouse. Immature

stages (nymphs and pupae) of B. tabaci was detected

in the early morning when flight activity is minimal,

after the second spary. Pre-spray counts were made just

before application and post-spray counts were made on

first day for initial performance and 2, 5 and 7 days

for  the  residual  activity  of  pesticides used. Parallel
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samples for plant leaves taken and examined in the

laboratory by binocular to count the immature stages.

The percentage reduction in the numbers (R%) was

calculated using Henderrson and Tilton  equation.[21]

       

where, 

bT , is the number of insects recorded before treatment.

aT , is the number of insects recorded after treatment

bC , is the number of insects recorded from the check

control before treatment 

aC , is the number of insects recorded from the check

control after treatment 

Field Experiment:  The  efficacy  of Ridomil plus (75

ppm); Reldan (125 ppm) and mixture of two pesticides

at same concentrations, against early blight disease

severity and immature stages population of whitefly,

was evaluated in the field experiment under naturally

infection conditions . The field experiment, consisted[8]

of plots 4m  in area (2x2 m) with three replicates2

(plots) for each treatment as well as control.

Experiment was designed in a complete randomized

block. Each plot comprised of 4 lines with 40 cm

between hills . Each of plant species seedling (tomato[22]

and eggplant) was sown separately at the beginning of

March 2006. All tested pesticides were applied as

foliar application at two periods, i.e. after 15 and 30

days of sowing:

a) Effect on Severity of Early Blight Disease: Early

blight disease severity (%) was recorded after 40 and

60 days of planting as described in greenhouse

experiment. Ten plants were chosen from each replicate

per treatment, then five leaves of each plant were used

to determine the disease severity .[23]

b) Effect of Population of B. tabaci: Counting of the

whitefly in the field experiment, the immature stages

(nymphs and pupae) of B. tabaci were carried out in

the  middle  of  each  replicate.  From each replicate,

10 plant leaves were randomely assayed. Pre-spray and

post-spray counts were made as greenhouse experiment

technique. The percentage reduction in the numbers

(R%) was calculated as mentioned before.

Statistical Analysis: The obtained results were

statistically analyzed according to Steel and Torrie .[24]

Analysis of variance (ANOVA) tests were performed on 

all data to test for significant (P< 0.05) differences

between pesticides and concentrations . L.S.D. test[25]

was used to compare means of treatments.

RESULTS AND DISCUSSIONS

I- Alternaria solani:

Spore Germination Assay: Ridomil plus, Reldan and

mixture of Ridomil plus+Reldan at the tested

concentrations showed the best inhibition of spore

germination against A. solani comparing with the

control (Table 1). There were significant differences

observed between the inhibitory effect of tested

pesticides and the effect of concentrations on the spore

germination of A. solani as well as comparing with

control. Data showed that the Ridomil plus gave the

spore germination (%) were 52.67, 43.33, 20.67 and

12.67% at concentrations of 12.5, 25, 50 and 75 ppm,

respective ly. The insec tic ide  of Reldan, a t

concentrations of 25, 50, 100 and 125 ppm, possessed

the spore germination (%) were 65.00, 46.33, 27.00

and 20.67%, respectively. Mixture of Ridomil

plus+Reldan gave the spore germination (%) were

36.00, 23.67, 9.00 and 4.33% at concentrations of

12.5+25; 25+50, 50+100 and 75+125 ppm,

respectively.

Data in Table (1) showed that the mixture of

Ridomil plus+Reldan gave the strongest inhibition of

spore germination, where the treatments reduced the

spore germination from 63.11 to 95.44% comparing

with the control. Followed by the fungicide of Ridomil

plus where the spore germination reduction (%) were

44.56 to 86.67%, while the insecticide Reldan gave the

percentage of spore germination reduction were from

31.58 to 78.24%. It obvious that the highest inhibitory

effect against spore-germination of A. solani, was

obtained with mixture of two pesticides, followed by

Ridomil plus and Reldan, respectively.

This result showed that the ability of the pesticides

to inhibit the spore germination of A. solani. The most

active treatment was mixture of pesticides followed by

Ridomil plus and Reldan, respectively. The spore

germination assay demonstrated the inhibitory effect of

tested pesticides on the spores of A. solani. Our results

were agree with the results recorded by Vanitha and

Ramachandram  and Prasad and Naik . They reported[4] [5]

that Ridomil, Chlorothalonil, Iprodione, Mancozeb and

thiophate-methyl effectively decreased the late and early

blights.

Linear Mycelial Growth Assay: The inhibitory effect

of Ridomil plus, Reldan and mixture of them against

the linear mycelial growth of A. solani are shown in

Table (1). Data showed that the mycelial growth of

tested fungus was inhibited by the tested pesticides

comparing with the control. There were significant

differences between the effects of tested pesticides and

between the effects of their concentrations. Ridomil

plus  reduced  the  mycelial  growth of A. solani from
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Table 1: Effect of different  concentrations  of  Ridomil plus  and  Reldan  on  spore  germination  and  Linear mycelial growth of
Alternaria solani in vitro tests.

Spore germination Linear mycelial growth
------------------------------------------------------ --------------------------------------------------

Pesticides Concen. (ppm) Germination (%) Reduction (%) Diameter (cm) Reduction (%)
Ridomil plus    75 12.67 86.67 5.68 36.89

---------------------------------------------------------------------------------------------------------------------------------------------------------
   50 20.67 78.24 6.63 26.33
---------------------------------------------------------------------------------------------------------------------------------------------------------
   25 43.33 54.39 6.67 25.89
---------------------------------------------------------------------------------------------------------------------------------------------------------
   12.5 52.67 44.56 7.47 17

Reldan    125 20.67 78.24 3.18 64.67
---------------------------------------------------------------------------------------------------------------------------------------------------------
   100 27 71.58 3.5 61.11
---------------------------------------------------------------------------------------------------------------------------------------------------------
   50 46.33 51.23 3.7 58.89
---------------------------------------------------------------------------------------------------------------------------------------------------------
   25 65 31.58 4.35 51.67

Ridomil plus+Reldan    75+125 4.33 95.44 3.22 64.22
---------------------------------------------------------------------------------------------------------------------------------------------------------
   50+100 9 90.53 3.77 58.11
---------------------------------------------------------------------------------------------------------------------------------------------------------
   25+50 23.67 75.08 4.87 45.89
---------------------------------------------------------------------------------------------------------------------------------------------------------
   12.5+25 36 63.11 5.35 40.56

Control 95.0 -- 9.00 --
L.S.D. 0.05 Spore-germination (%) mycelial growth (cm)
Treatment (T) = 1.79  0.25     Concentration (C)=2.08  0.29    T x C= 3.60  0.49

17.00  to 36.89% comparing with the control. The

linear mycelial growth was inhibited from 51.67 to

64.67%, when applied the insecticide of Reldan. Data

in  Table  (1)  showed that the mixture of Ridomil

plus + Reldan at tested concentrations gave mycelial

growth reduction (%) ranged from 40.56 to 64.22%. It

is clear that, the insecticide of Reldan could inhibit the

redial growth of A. solani more than pesticides mixture

and Ridomil plus, respectively.

Results in Table (1) indicated that the values of

linear mycelial growth reduction (%) were decreased by

increasing the concentrations of pesticides. These

results agree with those recorded by Hawamdeh and

Ahmed . They reported that the fungicides has[6]

significantly reduced the colony growth of early blight

pathagon, comparing with control. Our results also

agree with the results recorded by Parvez et al.,  and[8]

Mate et al. .[7]

Mycelial Dry Weight Assay: Effect of pesticides of

Ridomil plus and Reldan, alone or in mixture, on dry

weight of A. solani mycelial growth are shown in

Table (2). The mycelial dry weight of pathogen in

PDB was highly reduced in the presence of mixture of

Ridomil plus+Reldan at the tested concentrations,

comparing with the control, where the dry weight

reduction (%) ranged from 94.02 to 96.52%. Data in

Table (2) also showed that the concentrations of

insecticide Reldan reduced the mycelial dry weight of

A.  solani  from  90.00 to 95.43%, comparing with the

control, while the fungicide of Ridomil plus at

concentration of 12.5 to 75 ppm reduced the mycelial

dry weight of pathogen from 51.85 to 89.35%. It is

obvious that the mixture of two fungicides was the

strongly reduced the mycelial dry weight of A. solani,

followed by Ridomil plus and Reldan, respectively. The

mycelial dry weight data was the same trend of spore

germination. Our results indicated that the Reldan or

mixture of two pesticides may be play an important

role in controlling the early blight pathogen .[25]

Total Mycelial Protein Content: Effect of the tested

pesticides on protein amount (µg protein/g mycelium)

in pathogenic fungal mycelial growth are shown in

Table (2). Data showed that the total protein amount

were 573.0, 520.0, 507.0 and 347.0µg/g, when applied

the Ridomil plus at concentrations of 12.5, 25, 50 and

75 ppm, respectively. The total protein content were

573.0, 573.0, 520.0 and 507.0 µg/g with Reldan at

concentrations of 25, 50, 100 and 125 ppm

respectively. The total protein content in mycelial

growth were 366.0, 233.0, 160.0 and 140.0 µg/g in the

presence of mixture of Ridomil plus + Reldan at

concentrations  of  12.5+25; 25+50; 50+100 and

75+125 ppm, respectively. Data showed that there were

significant differences between the effect of pesticides

and the effects of their concentrations, except between

concentrations  of  25 and 50 ppm (Reldan). It is clear
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Table 2: Effect  of  different  concentrations  of  Ridomil  plus  and  Reldan  on  mycelial  dry   weight and total protein content of
Alternaria solani in vitro tests.

Mycelium dry weight Total protein content (µg protein/g mycelium)
--------------------------------------------------- ------------------------------------------------------ 

Pesticides Concen. (ppm) Dry weight (g) Reduction (%) Amount (µg/g) Reduction (%)
Ridomil plus     75 0.098 89.35 347 58.04

---------------------------------------------------------------------------------------------------------------------------------------------------------
    50 0.143 84.46 507 38.7
---------------------------------------------------------------------------------------------------------------------------------------------------------
    25 0.426 53.7 520 37.12
---------------------------------------------------------------------------------------------------------------------------------------------------------
    12.5 0.443 51.85 573 30.71

Reldan     125 0.042 95.43 507 38.69
---------------------------------------------------------------------------------------------------------------------------------------------------------
    100 0.046 95 520 37.12
---------------------------------------------------------------------------------------------------------------------------------------------------------
    50 0.072 92.17 573 30.71
---------------------------------------------------------------------------------------------------------------------------------------------------------
    25 0.092 90 573 30.71

Ridomil plus+Reldan     75+125 0.032 96.52 140 83.07
---------------------------------------------------------------------------------------------------------------------------------------------------------
    50+100 0.039 95.76 160 80.65
---------------------------------------------------------------------------------------------------------------------------------------------------------
    25+50 0.048 94.78 233 71.83
---------------------------------------------------------------------------------------------------------------------------------------------------------
    12.5+25 0.055 94.02 366 55.74

Control 0.920 -- 827.0 --
L.S.D. 0.05 dry weight total protein content
Treatment (T) = 0.001  2.4       Concentration (C)=0.002  2.7       T x C= 0.003   4.7

that the highest reduction (%) of total protein content

was obtained by mixture of pesticides, followed by

Ridomil plus and Reldan, respectively. The mixture of

pesticides reduced the protein amounts from 55.74 to

83.07%, while the Ridomil plus and Reldan reduced

the total protein content from 30.71 to 58.04% and

30.71 to 38.69%, respectively. These results may be

indicated that the antifungal efficacy of the tested

pesticides related to the total protein content in fungal

mycelium.

Greenhouse Experiment: In greenhouse experiment,

the final severity of early blight disease was lowest on

plants sprayed with pesticides according to untreated

plants (Table 3). Results showed that the plants sprayed

with the Ridomil plus the disease severity of early

blight  was ranged from 11.25 to 65.00% and from

4.17 to 47.35% with tomato and eggplant, respectively.

The disease severity of early blight was from 20.83 to

85.83 (tomato) and from 25.83 to 88.75% (eggplant),

when applied the insecticide of Reldan. Data showed

that the plants sparyed with mixture of Ridomil

plus+Reldan, the disease severity of early blight was

from 5.42 to 32.92% (tomato) and from 1.67 to

16.25% (eggplant). Data showed that the values of

disease severity were decreased with increasing the

concentration of pesticides. Maximum disease severity

(90.00 and 88.75%) was recorded on control plants

(tomato and eggplant, respectively).

Data in Table (3) showed that the application of

Ridomil plus on tomato and eggplant reduced the early

blight disease severity from 27.78 to 87.50% and from

50.70 to 95.30%, respectively. The insecticide of

Reldan reduced the disease severity on tomato plans

from 4.63 to 78.86% and on eggplants from 0.45 to

70.90%. Results also showed that the disease severity

disease of early blight was from 63.42 to 93.98%

(tomato) and from 81.69 to 98.12% (eggplant) in

presence of mixture of Ridomil plus+Reldan (Table, 3).

It is clear that the pesticide mixture was the most

effective against the early blight disease severity,

followed by Ridomil plus and Reldan, respectively. The

concentrations of tested pesticides significantly reduced

the disease severity of early blight. Our result indicated

that the severity of early blight disease on tomato and

eggplant reduced by mixture of pesticides spray

comparing with the Ridomil plus and Reldan,

respectively, alone .[1,26]

Field Experiment: In field experiment, two foliar

applications of Ridomil plus or Reldan alone or in

mixture reduced the early blight disease severity on

tomato  and  eggplant  that were naturally infected

with A. solani, compared with the untreated plants

(Table, 4). The final severity of early blight on tomato

and eggplant sprayed with the fungicide of Ridomil

plus was 10.42 and 19.80% after 60 days respectively.

The  fungicide  treatment  reduced the severity of early
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Table 3: Effect of different concentrations of Ridomil plus and Reldan on disease severity of early blight (Tomato and eggplant) under
greenhouse conditions, at 60 days of sowing.

Early blight severity (%)
-----------------------------------------------------------------------------------------------------------------------------
Tomato Eggplant
----------------------------------------------------- ---------------------------------------------------

Pesticides Concen. (ppm) Severity % Reduction(%) Severity % Reduction(%)
Ridomil plus     75 11.25 87.5 4.17 95.3

--------------------------------------------------------------------------------------------------------------------------------------------------------
    50 20.83 76.85 11.25 87.32
--------------------------------------------------------------------------------------------------------------------------------------------------------
    25 35.42 60.64 20 77.46
--------------------------------------------------------------------------------------------------------------------------------------------------------
    12.5 65 27.78 43.75 50.7

Reldan     125 20.83 78.86 25.83 70.9
--------------------------------------------------------------------------------------------------------------------------------------------------------
    100 42.92 53.31 43.75 50.7
--------------------------------------------------------------------------------------------------------------------------------------------------------
    50 71.25 20.83 73.33 17.38
--------------------------------------------------------------------------------------------------------------------------------------------------------
    25 85.83 4.63 88.35 0.45

Ridomil plus+Reldan     75+125 5.42 93.98 1.67 98.12
--------------------------------------------------------------------------------------------------------------------------------------------------------
    50+100 12.92 85.64 4.17 95.3
--------------------------------------------------------------------------------------------------------------------------------------------------------
    25+50 24.58 72.69 8.75 90.14
--------------------------------------------------------------------------------------------------------------------------------------------------------
    12.5+25 32.92 63.42 16.25 81.69

Control 90.00 -- 88.75 --
L.S.D. 0.05 (severity) TomatoEggplant 
Treatment (T) = 2.97  2.36        Concentration (C)= 3.43   2.72       T x C= 5.93   4.72

Table 4: Effect of different concentrations of Ridomil plus and Reldan alone or in mixture on disease severity of early blight (tomato and
eggplant) under field conditions.

Early blight severity (%)
-------------------------------------------------------------------------------------------------------------------------------
Tomato Eggplant
------------------------------------------------------ ----------------------------------------------------

Treatments After days Severity (%) Reduction(%) Severity (%) Reduction(%)
Ridomil plus    40 20.84 48.70 33.05 24.46

--------------------------------------------------------------------------------------------------------------------------------------------------------
   60 10.42 83.33 19.80 68.43

Reldan    40 25.00 38.45 36.45 16.69
--------------------------------------------------------------------------------------------------------------------------------------------------------
   60 11.46 81.66 21.88 65.11

Ridomil plus + Reldan    40 18.75 53.84 31.25 28.57
--------------------------------------------------------------------------------------------------------------------------------------------------------
   60 3.13 94.99 8.34 86.70

Control    40 40.62 -- 43.75 --
--------------------------------------------------------------------------------------------------------------------------------------------------------
   60 62.50 -- 62.71 --

L.S.D. 0.05 (severity) TomatoEggplant 
Treatment (T) = 14.83  20.63          Day (D)= 10.48  14.59          T x D= 20.98  29.18

blight disease being 83.33 and 68.43% respectively.

The  application  of  insecticide  (Reldan) on tomato

and  eggplant  in  field  resulted the disease severity

of  11.46  and 21.88% after 60 days, respectively

(Table 4). The percentage of severity reduction were

81.66  and  65.11%,  respectively. Data showed that

the  final  severity  on  tomato  and  eggplant were

3.13 and 8.34%, when  applied  the  mixture  of two

pesticides,  after 60 days from sowing. It is obvious

that there were significant differences between the

effect  of pesticides and untreated plants. Data

indicated  that  the mixture of Ridomil plus+Reldan

gave  the  highest of severity reduction (%), followed

by  Ridomil  plus  and Reldan, respectively. Our

results agree with those recorded by Vanitha and

Ramachandram  and Parsad and Naik . They reported[4] [5]

that  Ridomil  (metalaxyl) was effective against late

and early blights.
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Table 5: Effect of tested pesticides against population immature stage of the whitefly, Bemicia tabaci (Genn.), on tomato and eggplant under
greenhouse conditions (after the second spray).

Initial performance The residual activity
------------------------ -------------------------------------------------------------------------
1  day 2  day 5  day 7  day General meanst nd th th

------------------------ ---------------------- -------------------- ------------------- --------------------

Pre-spray CountTreatments M R (%) M R (%) M R (%) M R (%) M R(%)(1 )

Tomato 
Reldan Mixture      61 48 68 21 71 28 67 43 59 30.7 65.7

----------------------------------------------------------------------------------------------------------------------------------------------------------------
     16 2 95 4 79 8 59 11 60 7.7 66

Control      35 85 42 49 60 --
Eggplant

Reldan Mixture      50 22 86 38 86 28 87 24 78 28 84
----------------------------------------------------------------------------------------------------------------------------------------------------------------
     55 28 84 37 87 48 80 66 67 45 80

Control      20 63 105 86 73 --
(1) Reldan at concentration of 125 ppm. Mixture (Reldan at 125 ppm + Rdomil plus at 75 ppm)

Table 6: Effect of tested pesticides against population of Immature stage of the whitefly, Bemicia tabaci (Genn.), on tomato under field
conditions after the first and second sprays.

Initial Performance The residual activity
------------------------ -----------------------------------------------------------------------
1  day 2  day 5  day 7  day General meanst nd th th

------------------------ ------------------- -------------------- ----------------- --------------------

Pre-spray countTreatments M R(%) M R(%) M R(%) M R(%) M R(%)(1 )

The first spray
Reldan mixture      60 15 90 30 50 45 25 45 25 34 48

----------------------------------------------------------------------------------------------------------------------------------------------------------------
     105 45 83 15 86 75 29 90 14 56 53

Control      60 150 60 60 60 --
The second spray

Reldan mixture      29 22 68 14 69 18 65 16 58 16 64
----------------------------------------------------------------------------------------------------------------------------------------------------------------
     17 7 83 11 58 15 49 16 28 14 45

Control      20 48 31 35 26
(1) Reldan at concentration of 125 ppm. Mixture (Reldan at 125 ppm + Rdomil plus at 75 ppm)

II- Bemicia tabaci:

Greenhouse Experiment: Effect of insecticide Reldan

(125 ppm) and mixture of fungicide Ridomil plus +

Reldan (75+25 ppm) on population of B. tabaci

(immature stages) under greenhouse conditions are

shown in Table (5). Data showed that the initial

performance  for  Reldan  was 68% reduction, while

for  mixture  of  two  pesticides  was 95% reduction

on  treated  tomato  plants.  Results  also indicated

that the initial performance of tested pesticide, on

treated eggplants, was 86% and 84% reduction with

Reldan and pesticides mixture, respectively. It is

obvious that the initial performance was very high

(R=95%) with mixture of two pesticides on tomato

plants.  The  residual  activity  of  Reldan  showed

that the values of reduction  (%)  were  71,  67 and

59%  after  2, 5 and 7 days from treatment on tomato

plants, respectively, while the reduction values (%)

were  86, 87 and 78% on eggplant sprayed with

Reldan  at  the  same  above  time,  respectively. Data

in  Table  (5)  revealed  that  the  pesticide mixture

gave  the  reduction values (%) of 79, 59 and 60%

after 2, 5 and  7  days  of  sparying  on  tomato

plans,  while  the  reduction values (%) of population

of  immature stages were 87, 80 and 67% on eggplant

at  same  days,  respectively.  Results  revealed that

the reduction (%) of population of whitefly was

decreased after days of treatments. The range of

reduction (%) between the initial performance and

residual act may be return to degradation the

pesticides. 

Field  Experiment:  The  efficiency of the Reldan

(125 ppm) and mixture of Ridomil plus+Reldan

(75+125  ppm) against immature stages population of

B. tabaci on treated tomato and eggplant are shown in

Table (6 and 7). After the first spray, the initial

performance for Reldan was 90% reduction, while that

for  mixture was 83% reduction on tomato plants

(Table 6). Results also showed that the initial

performance was 68 and 83% reduction after the

second spray for Reldan and mixture, respectively, on

treated tomato plans. It is clear that the highest

reduction (%) of initial performance (90%) was

recorded with Reldan after the first spray. The residual

activity of Reldan and mixture showed that the

reduction values (%) were 50, 25 & 25% and 86, 29

&  14%, respectively, after 2, 5 and 7 days of the first
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Table 7: Effect of tested pesticides against population of Immature stage of the whitefly, Bemicia tabaci (Genn.), on eggplant under field
conditions after the first and second sprays.

Initial Performance The residual activity
----------------------- -----------------------------------------------------------------------
1  day 2  day 5  day 7  day General meanst nd th th

---------------------- ------------------- --------------------- ----------------- --------------------

Pre-spray CountTreatments M R(%) M R(%) M R(%) M R(%) M R(%)(1 )

The first spray
Reldan mixture      165 35 66 45 34 45 19 33 10 40 32

----------------------------------------------------------------------------------------------------------------------------------------------------------------
     345 30 82 24 83 30 74 45 41 32 70

Control      135 65 56 45 30
The second spray

Reldan mixture      23 21 82 17 83 14 81 12 79 16 81
----------------------------------------------------------------------------------------------------------------------------------------------------------------
     11 8 85 10 78 12 66 13 53 11 71

Control      18 89 77 58 45
(1) Reldan at concentration of 125 ppm. Mixture (Reldan at 125 ppm + Rdomil plus at 75 ppm)

spraying (Table, 6). Data also showed that the Reldan

and mixture showing the residual activity were 69, 65

& 58% and 58, 49 & 28%, respectively, after the

second spraying (Table, 6).

On eggplants, the initial performance for Reldan

and mixture was 66 and 82% respectively, after the

first sparys, while that was 82 and 85%, respectively,

after the second sparys (Table, 7). Data showed that

the residual activity of Reldan was 34, 19 and 10%

(after the first spray) and 83, 81 and 79% (after the

second spray) at 2, 5 and 7 days, respectively. It is

clear that the Reldan was more effective against

population immature stages of B. tabaci after the

second spray than the effect the same insecticide after

the first spray (Table, 7). The residual activity of

mixture showed the reduction values (%) of 83, 74 and

41% after the first spary, while that was 78, 66 and

53% after the second spray at 2, 5 and 7 days,

respectively. Data showed that the reduction values

were decreased after days of application. This results

confirms with results obtained in greenhouse

experiment.

Our results  show  that  pesticides  treatments

were effective during the first and second days of

spraying . Data showed that the lowest effect of[10]

tested  pesticide  after  long  period   of  treatment

may  be  retearn  to degradation of pesticides by

weather condition or to development the level of

resistance .[9,27,28]

Fungicides are often used irrationally and in high

do sages, which may lead to environmental

contamination and health problems for field workers

and consumers. To control early blight and whitefly

pesticides are sprayed every 7-10d . Therefore, it is[1,3]

important to develop management strategies to reduce

fungicide use, especially on vegetative crops . Our[1]

results suggest that the mixture of Ridomil plus +

Reldan gave the highest disease management and may

be play an important role in minimizing the uses of

pesticides.

REFERENCES

1. Batista, D.C., M.A. Lima, F. Haddad, L.A. Maffia

and E.S.G. Mizubuti, 2006. Validation of decision

support systems for tomato early blight and potato

late blight, under Brazilian conditions. Crop

Protection, 25: 664-670.

2. Soliman, M.M.M., 2005. Insecticidal activity of

some wild plant extracts and plant essential oils

against whitefly, Bemisia tabaci (Genn.). Bull.

NRC, Egypt, 30: 467-476.

3. Patterson, J.M. and S.E. Nokes, 2000.

Incorporation of chlorothalonil persistence on

processing tomato into TOM-CAST. Agric. Syst.

64: 171-187.

4. Vanitha, S. and K. Ramachandram, 1999.

Management of late blight disease of tomato with

selected fungicides and plant products. South

Indian Horticulture, 47: 306-307.

5. Prasad, Y. and M.K. Naik, 2003. Evaluation of

genotypes, fungicides and plant extracts against

early blight of tomato caused by Alternaria solani.

Indian J. Plant Protection, 31: 49-53.

6. Hawamdeh, A.S. and S. Ahmed, 2001. In vitro

control of Alternaria solani, the cause of early

blight  of tomato. Online. J. Biological Sciences,

1: 948-950.

7. Mate,  G.D.,  V.V.  Deshmukh,  D.J.  Jiotode,

N.S. Chore and M. Dikkar, 2005. Efficacy of plant

products and fungicides on tomato early blight

caused  by  Alternaria solani. Research on crops.,

6: 349-351.

8. Parvez,  E.,  S.   Hussain,   A.   Rashid  and

M.Z. Ahmed, 2003. Evaluation of different

protectant and eradicant fungicides against early

and late blight of potato caused by Alternaria

solani (Ellis and Mart) Jones and Grout and

Phytophthora  infestans (Mont) De Bary under

field conditions. Pakistan  J.  Biological  Science,

6: 1942-1944.



J. Appl. Sci. Res., 3(8): 723-732, 2007

732

9. Horowitz, R., Z. Mendelson, M. Cahill, I.

Denholm and I. Ishaaya, 1999. Managing

resistance to the insect growth regulator,

pyriproxyfen, in Bemisia tabaci. Pesticide Science,

55: 272-276.

10. Prabhaker, N., C. Toscano and D.L. Coudriet,

1989. Susceptibility of the immature and adult

stages of the sweetpotato whitefly (Homoptera:

Aleyrodidae) to selected insecticides. J. Ecnomic

Entomology, 82: 983-988.

11. Elbert, A. and R. Nauen, 2000. Resistance of

Bemisia tabaci (Homoptera: Aleyrodidae) to

insecticides in southern Spain with special

reference  to  neonicotinoids.  Pest Manag. Sci.,

56: 60-64.

12. Gilman, J.C., 1957. A Manual of Soil Fungi.

Cambridge Univ., Press, USA, pp: 450.

13. Dhingrs, O.D. and J.B. Sinclair, 1985. Basic Plant

Pathology Methods. CRC Press Inc. Florida,

U.S.A. pp: 355.

14. Feng, W. and X. Zheng, 2007. Essential oils to

control Alternaria alternata in vitro and in vivo.

Food Control, 18: 1126-1130.

15. Boyraz, N. and Ozcan, 2005. Antifungal effect of

some spice hydrosels. Fitoterapia, 76: 661-665.

16. Kado, C.L. and S.T. Liu, 1981. Rapid procedure

for detection and isolation of large and small

plasmids. J. Bacterial., 145: 1365-1373.

17. Bollag, M.D. and S.J. Edelstein, 1992. Protein

Methods. John Wiley and Sons, Inc. Publication

pp: 230.

18. Nair, JK.R.S. and A.H. Ellingboe, 1962. Method

of controlled inoculations with conidiospores of

Erysiphe graminis Var. Tritici. Physiopathology,

52: 714.

19. Mikhail, M.S., K.K. Sabet, Maggie E. Mohamed,

Mona H.M. Kenawy and K.K. Kasem, 2005.

Effect of compost and macronutrients on some

cotton  seedling disases. Egypt. J. Phytopathol., 33:

41-52.

20. Cohen, Y., U. Gisi and E. Mosinger, 1991.

Systemic resistance of potato plants against

Phytophthora infestans induced by unsaturated

fatty   acids.    Physiol.    Mol.   Plant  Patho.,

38: 255-263.

21. Henderson, G.F. and E.W. Tilton, 1955. Test with

acaricides against the brown wheat mite. J. Econ.

Entomol., 48: 157-161.

22. Abd-El-Kareem,  F.,   M.A.  Abd-Alla  and

R.S.R. El-Mohamady, 2002. Induced resistance in

potato plants for controlling early blight disease

under  field  conditions.  Egypt.  J.  Appl.  Sci.,

17: 51-66.

23. Abd-El-Khair, H., Karima, H.E. Haggag and

Nadia, G. El-Gamal, 2004. Biological control of

wilt disease caused by Fusurium oxysporum  in

fennel under organic farming system. J. Adv.

Agric. Res. (Fac. Ag. Saba Rasha), 9: 527-538.

24. Steel, R.G.D. and J.H. Torrie, 1980. Prinaiples and

Procedures of Statistics. McGraw-Hill Book

Company, Inc. New York, pp: 481.

25. Mills, A.A.S., H.W. Platt and R.A.R. Hurta, 2004.

Effect of salt compounds on mycelial growth,

sporulation and spore germination of various potato

pathoges. Postharevest Biology and Technology,

34: 341-350.

26. Reuveni, M., 2006. Inhibition of germination and

growth of Alternaria alternata and mouldy-core

development in Red Delicious apple fruit by

Bromuconazole  and  sygnum. Crop Protection, 25:

253-258.

27. Horowitz, R., S. Kontsedalov,  I.  Denholm  and

I. Ishaaya, 2002. Dynamics of insectide resistance

in Bemisia tabaci: a case study with the insect

growth regulator pyriproxyfen. Pest Manag. Sci.,

58: 1096-1100.

28. Prabhaker, N., N.C. Toscano and T. J. Henneberry,

1998. Evaluation of insecticide rotations and

mixtures as resisance management strategies for

Bemisia argentifolii (Homoptera: Alyerodidae). J.

Econ. Entomol., 91: 820-826.


