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Abstract: The efficiency of three different agrochemicals (fungicide, insecticide and fertilizer) and mixture

of each fungicide and insecticide with the fertilizer was carried out to determine their effects on the soil

community of fungi in agricultural field. The colony forming units (CUF) of soil fungi were determined

by means of serial dilution technique after 1, 10, 20 and 30 days of agrochemicals application in

agricultural soil. The plate count data indicated that agrochemicals used affected the number of fungi in

treated soil compared with the untreated soil, the developed colonies decreased with application of

fungicide and insecticide but increased with fertilizer application compared with the control (untreated

soil). On the other hand the application of fertilizer with fungicide and insecticide increased the total

number of soil fungi compared with application of fungicide and insecticide only. The fungicide was the

most effective than insecticide on soil fungi at the first application time (1-10 days), the total number of

fungi increased after 10 and 20 days of fungicide and insecticide application respectively. Psium sativum

grains were  cultivated in treated  soil with agrochemicals to test their  application on soil spoilage fungi

, the percentage % of spoiled grains was  11.5, 20.0, 45.0, 23.5 and 26.5% with the application of

fungicide  , insecticide, fertilizer, fungicide with fertilizer and insecticide with fertilizer respectively

compared with spoilage % ( 33.5) in the  untreated soil. Two dominant fungal species Penicillum  citrinum

and Fusarium solani were isolated from spoiled grains and cultivated on Dox medium amended with

different concentrations of these agrochemicals, F.solani was more resistant than P . citrinum  to fungicide

and insecticide  used . In an effort to understand their inhibitory action, ultrastructural changes in P.

citrinum after exposure to different concentrations of insecticide and fungicide were examined by using

transmission electron microscopy. In case of treated with high concentration of insecticide severe disorder

and striking changes in the cell wall of hyphae, phialides and conidiophores comprising “bulb-like”

structures, were observed. These alterations in the wall were not detected within untreated hyphae or

treated with fungicide. Disorganization of the cytoplasm was recorded with fungicide treatment .Few large

vacuoles appeared in the untreated fungal cells while numerous small vacuoles were recorded with

insecticide treatment and completely disappeared with fungicide treatment.
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INTRODUCTION

Although, pesticides are intended to protect crops,

with the aim of obtaining high yields of agricultural

crops, modern agricultural production demands use of

different chemical compounds. According to the data

obtained by Hajnis et al. . 20% of crop farming[27]

production and almost 60% of fruit production are

based on the use of chemical crop protection.

Discontinuation of pesticide application, according to

the FAO data, would decrease agricultural crops yield

by 30-50 % with the damage of about 75 billion

dollars Ejhler, . Besides an immediate desired effect,[24]

pesticides also have side-effects on biosphere, the

extent of which is comparable to that of global

ecological factors Huston and Wagant, . The[30]

increased use of pesticides in agricultural systems

causes the contamination of soil with toxic chemicals

and alterate the equilibrium of soil processes for shorter

or longer periods. The observed changes in the soil

activity depend on the intensity and spectrum of

activity as well as persistence of the parent chemicals

or its metabolites When pesticides are applied, the

possibility exists that these chemicals may exert certain

effects on non-target organisms, including soil

microorganisms Simon-Sylvestre and Fournier, .[56]

Wardle and Parkinson, . Margni et al., . The side[64] [39]

effects of pesticides on the soil microflora were studied
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by several authors Anderson, . Duah-Yentumi and[3]

Johnson, . Perucci et al., . Jayashree and[2 2 ] [52]

Vasudevan . particularly insecticides on soil fungi[31]

Veeraswamy et al., . Abdel-Mallek et al. . Diurak,[63] [2]

and  Kazanici, . Slavikova and Vadkertiova, .[17] [57]

Draughon, and Ayres, . Microbial activity is the[21]

general term used to indicate the vast range of

activities carried out by soil microorganisms Landi et

al., . It is markedly influenced by changes in[34]

environmental factors and soil conditions Bloem et al.,

. Pesticides may affect the microbial population by[5]

controlling the survival and reproduction of individual

species, reducing their numbers, biochemical activity, 

diversity and changing the microbial community

structure Martinez-Toledo et al., . Smith et al., .[40] [59]

Chen et al., . Cycoñ and Kaczyñska . Cycoñ, .[7] [8] [10]

There are many parameters that allow estimating the

impact of pesticides on soil ecosystem. ,chemical and

physical soil properties (e.g. organic matter content,

nutrient status, soil texture) change very slowly and

therefore long period of time is needed to observe their

significant changes. In contrary, biological parameters

may rapidly reflect even small changes that occur in

soil, providing accurate data about soil quality Smith

and Papendick, . Pascual et al., .[58] [50]

Comparative studies of the numbers of bacteria and

fungi in soil treated with pesticides in comparison with

untreated soil are one of the fundamental approaches

commonly used for the assessment of microbial

response to environmental stress. Evaluation of the

changes in the numbers of specific parts of microbial

communities that may be the indicator of soil

microflora activity and their metabolic abilities and,

due to their sensitivity, they can serve as a useful early

warning bioindicator for the side-effects of pesticides

on soil biological activity Cycon and Piotrowska-Seget

. Soil microorganisms, particularly soil fungi,[9 ]

represent a biogeosphere component determining the

level of their real toxic effect, since they take part in

their detoxification and mineralization, using them as

carbon and energy sources Dukiã and Mandiã, .[23]

Nunez et al., . High pesticide concentrations[44 ]

decreased organic matter amount and soil moisture

contribute to a decline in the number and activity of

soil fungi Kjoller and Rosendahl, . fungicides applied[33]

perform inhibition of soil fungi development during the

first two months following their application Mandiã et

al., . Recently, Zhao et al. . stated that the[38] [65]

application of elemental sulfur (thirty mg/kg2 ¹)

increased the amount of soil microorganism (bacteria,

fungi and actinomycetes ), and enhance soil microbial

activity. The effects of nine fungicides were evaluated

in vitro by Majchrowicz and Poprawski, . on the[37]

entomopathogenic  fungi  B ea u veria  bassiana ,

Conidiobolus coronatus, C. thromboides, Metarhizium

anisopliae, Paecilomyces farinosus, P. fumosoroseus,

Scopulariopsis brevicaulis and Verticillium lecanii. The

susceptibility of the fungi to the fungicides varied. The

dithiocarbamate derivations zineb + copper oxychloride

and mancozeb completely inhibited germination of C.

coronatus, C. thromboides, B. bassiana, P. farinosus,

M. anisopliae and V. lecanii. The fungicides

triadimefon, copper oxychloride, metalaxyl, sulfur,

sulfur + nitrothal-isopropyl and hymexazol exhibited

various effects on the fungi.Uninfected or treated seeds

with pesticides are not sufficient to prevent plants

infection during the growing season. In fact, diseased

debris and infected crop residues over wintering in and

on the soil represent an efficient mechanism for the

survival of these fungi from one season to another

Haware et al. . Navas-Cortes et al. . Das and[28] [43]

Mukherjee, . stated that, the Hexachlorocyclohexane[12]

(BHC) followed by phorate significantly stimulated the

populations of (total) bacteria, actinomycetes, fungi and

aerobic non-symbiotic N2-fixing bacteria in soil.

Carbofuran significantly stimulated total as well as N2-

fixing bacteria. All the insecticides stimulated the

proportion of Penicillium in soil. Similarly,

Pseudomonas with BHC, Sarcina with phorate,

Corynebacterium, Azotobacter and Streptomyces with

fenvalerate were also stimulated. On the other hand,

Erysipelothrix with BHC, Staphylococcus with phorate,

Staphylococcus, Nocardia and Fusarium  with

fenvalerate were inhibited. Almost all the insecticides

reduced the proportions of Micrococcus and Rhizopus

in soil.

Application of the insecticides stimulated the

population of bacteria, actinomycetes and fungi in the

rhizosphere soils, and the stimulation was more

pronounced with phorate as compared to carbofuran.

Both the insecticides did not have marked effect on the

numbers of Streptomyces and Nocardia in the

rhizosphere soils. However, the growth of Bacillus,

Escherichia, Flavobacterium, M icrom onospora,

Penicillium, Aspergillus and Trichoderma with phorate

and that of Bacillus, Corynebacterium , Flavobacterium,

Aspergillus and Phytophthora with carbofuran were

increased. On the other hand, the numbers of

Staphylococcus, Micrococcus, Fusarium, Humicola and

R h izo p us  und er  p hora te  and  P seu d o m o n a s,

Staphylococcus, Micrococcus, Klebsiella, Fusarium,

Humicola and Rhizopus under carbofuran were

inhibited. Both the insecticides persisted in the

rhizosphere soil for a short period of time and the rate

of dissipation of carbofuran was higher than that of

phorate in the soil depicting the half-life (T1/2) 9.1 and

10.4 days, respectively Das and Mukherjee, . Das et[11]

al., .[13]

The toxic effet pesticides may be toxic to many

soil microorganisms because they can penetrate the
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cell, disturb the microbial metabolism and often cause

the death of sensitive part of microbial populations.

Doignon and Rozes . reported that the triazole[18]

fungicide (Flusilazole) modified the sterol content of

Saccharomyces cerevisiae. The plasma membrane

fluidity was altered by the presence of methyl sterol

which increased with the flusilazole concentration.

Postulated mechanisms of sulfite toxicity as fungicide

or inhibition of microbial growth include reactions with

protein disulfide groups Russell and Gould . Ough,[54]

. inhibition of enzyme activities by inactivating their[48]

cofactors (e.g., NAD) Shinkai and Kunitake, . and[55]

rapid depletion of ATP and ADP pools Molander et

al., . Sulfites may also react with pyrimidine residues[41]

of nucleic acids, which can lead to genetic damage and

cell death Maier et al., . On the other hand, The[36]

microbial biomass plays an important role in the soil

ecosystems where they fulfill a critical role in nutrient

cycling and decomposition De- Lorenzo et al., . and[16]

several microorganisms were reported to degrade some

pesticides Topp et al., . De-Lorenzo et al., . [61] [1 6 ]

Although several works have been carried out to

elucidate the toxicity of pesticides to soil fungi, to our

knowledge, the effect of these compounds on the

fungal ultrastructures remains unknown. Thus, the

objective of this study was to explore fungal

ultrastructural alterations that occur in response to

exposure of fungal cells to pesticides in this study, we

examined the response of fungal populations in

agricultural soil after the application of several

agrochemicals including insecticide, fungicide, fertilizer

and their mixtures.

MATERIALS AND METHODS

Agrochemicals Used:

1- Amino total:  Amino total produced by

Agrochemistry Co, LTD, 250 g / 1000 liter water,

contains concentrated amino acids up to 40-50 %

composed of 17 varieties of free amino acids which are

composition of some special plant proteins with

metabolic activity and can directly participate in

photosynthesis and flavor of stomas opening activity,

increases chlorophyll content, improve mineralization of

the organic mater and formation of a good soil

structure and fertility around the roots. The % of amino

acid composition of amino total compound ,L-therionin

3.05-3.56;aspartic acid 3.20-3.45; serine 3.76-3.49;

glutamic acid 7.24-9.12; proline 2.23-3.50; glycine

1.87-2.43; alanine 2.16-2.20;  cystine1.87-2.45; valine

2.80-3.10; methionine 0.23-0.31; isoleucine 1.26-1.70;

leucine 1.89-2.80; tyrosine 0.48-1.02; phenylalanine

1.03-1.78; lysine1.39-2.30; histidine 0.42-0.90; arginine

5.20-6.20.

2-Ictacron: Ictacron containing active ingredient 72%

Profenofos [O-(4-Bromo-2-chlorophenyl) O-ethyl S-

propyl phosphorothioate] produced by Nigrigona Co.,

India and prepared in El-Nasr Co. for chemicals,

Egypt. Used as insecticide 750 cm³/ fidden

3– Micronite: Micronite containing active ingredient 

80% sulfur produced by National company for

agrochemical production used as fungicide 25g / 10

liter water.                              

Fungal Analysis: After 1, 10,20 and 30 days of

agrochemicals application at  field rates  in treated and

control soils the total numbers of filaments  fungi was

counted. The numbers of colony forming units (CFU)

in the selective media were determined by means of

the serial dilution technique and the spread plate

method. Analyses were performed in three replicates.

Viable counts for fungi were performed using a rose

bengal -streptomycin agar containing (per liter): 10 g

glucose; 5 g peptone;1 g K2HPO4; 0.5 g

MgSO4×7H2O; 0.033 g rose bengal ; 15 g agar.

Streptomycin was added after autoclaving at final

concentration of 30 mg ml2¹. The plates were incubated

at 28°C and colonies were counted after 5 days Pepper

et al., .     [51]

Spoilage Test: Pots containing 3 kilograms soil

samples were collected from the soil (1-10cm² depth)

of the field (after 30 mints) treated with recommended

dose of agrochemicals and cultivated with 20 grains of

Psium sativum , after 10 days the number of growing

and non growing grains was recorded, and non growing

grains were exit from the soil to confirm the spoilage

with fungi. 

Tested Fungal Strains and Their Growth Condition:

Under sterile conditions of laminar flow cabinet,

spoiled grains in soil sample were added to solid media

per Petri dish and the dishes were incubated at 27ºC

for 7 days. Tow dominant fungal species  were isolated

from spoiled  grains  cultured separately on Czapek's

agar medium and malt extract medium incubated for 7

days at 28 ± 2 °C. The diameters of the growth

colonies were measured by fine measuring scale daily

as well as the changing in colonies and reverse color,
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Identification was carried out by using the cover slip

technique. The medium was autoclaved, poured in

sterilized Petri dishes, cover slips were dipped

obliquely in the agar layer under aseptic conditions .the

fungal isolates were incubated on the agar layer along

the line where the medium meets the upper surface of

the cover slip. The Petri dishes were then incubated at

28 ± 2 °C for 7 days .The cover slips were removed

and fixed on slides using a tiny drop of Canada

balsam, and then, the prepared slides were examined

microscopically.  By using software for image analysis

(SIS version 2.11, 1996) at the Regional Center for

Mycology and Biotechnology at Al- Azhar University

Cairo, Egypt, according to the current manuals Domsch

& Gams, . Domsch et al., . Ellis & Ellis . Two[19] [20] [25]

fungal species were identified as Penicillium citrinum

and Fusarium solani, and used for studying the

influence of different concentrations (400 and 800 ppm)

of agrochemicals on their growth (one of them is

resistant and the other is sensitive to insecticide and

fungicide used).Ultrastructurs of the sensitive fungus

Penicillium citrinum was studied at high concentration

(800 ppm) of insecticide and fungicide.

Electron Microscopy Studies: Electron microscopy

studies were carried out at the Regional Center for

Mycology and Biotechnology, Al-Azhar University,

Cairo, Egypt. To prepare fungal material for

microscopy, P. citrinum was cultivated on cellophane

membrane placed on CYA agar plates supplemented

with different concentrations of Ictacron and Micronite. 

Hyphal tips were cut under the light microscope from

the colony margin and fixed for 24 h in primary

fixative (5% gluteraldehyde). The specimens were

washed three times with phosphate buffer (pH 7.2).

Then the buffer was removed and the samples covered

with an aqueous solution of 1% osmium tetraoxide for

2 h. After this the osmium solution was removed and

the samples dehydrated by passage through a series of

ethanol concentration ranging from 50% to 96%.

Embedding. The absolute alcohol was removed and

propylene oxide was added to the sample for 1 h. The

samples were put in propylene oxide and Epon 812

resin (2:1) after that put in pure resin for overnight,

then placed in an oven at 60ºC for 48 h. Small blocks

were sectioned (50 nm) using ultra microtome. The

sections were stained by uranyl acetate-lead citrate

500A and subsequently examined with the transmission

electron microscope (C Joel Jem- 1200 EX II. Acc.

Voltage 120 KV. MAG- medium).                     

RESULTS AND DISCUSSION

The application of insecticide (Ictacron) and

fungicide (Micronite) in agricultural soil decreased the

total numbers of soil fungi. On the other hand, the

application of fertilizer (amino total) increased the total

numbers of soil fungi. After 10 and 20 days of

micronite and ictacron application, the total numbers of

soil fungi increased respectively. The combined

application of amino total with micronite or ictacron

decreased the sensitivity of soil fungi towards this

pesticides (Table 1 & Fig.1).

The soil treated with micronite and ictacron

respectively was more efficient on spoilage of grains,

where the % of spoilage of Psium sativum  grains was

11.5 and 20% copared with the control 33.5% . On the

other hand the soil treated with amino total was more

inducers for grains spoilage, At the same time the soil

treated with mixture of amino total with micronite or

with ictacron increased the spoilage % (Table 2). 

The fungal isolates from spoiled grains were

different in their responses toward agrochemicals

concentrations. The growth rate of Penicillium citrinum

was decreased with increasing insecticide and fungicide

concentration (Table 3 & Fig. 2 A&B) but increased

with increasing concentration of amino total (Fig.2 C).

At the same time, addition of amino total increased the

growth of P. citrinum in the presence of different

concentrations of insecticide and fungicide (Table 3). 

On the other hand, The growth rate of Fusarium solani

was increased with increasing the concentration of the

three used agrochemicals (Table 4 & Fig. 2 A&B) up

to 400 ppm and then decreased at high concentration

800ppm . Also, the addition of amino total to growth

medium decreased the sensitivity of Fusarium  solani 

to fungicide and insecticide( Table 4).

Ultrastructural features revealed that untreated

hyphal cells of Penicillium citrinum  were composed of

a dense polyribosome-rich cytoplasm delimited by a

thin, electron-lucent wall. Numerous organelles,

including mitochondria, nucleus, and vacuoles, were

seen in the cytoplasm (Fig. 3A ) and regularly septated 

mycelium  (Fig.3B). Conidiophore of P. citrinum  was

clearly appeared with normal conidiospores ( Fig.3C )

and containing nucleus and large vacuole (Fig.3D).

Additionally, the phialide (Fig.3E) containing normal

cell wall with clearly nucleus.  Electron micrographs of

treated hyphal cells of P.citrinum  with fungicide and

insecticide showed that the cell wall thickness

increased, while thickness of cell membrane decreased

compared to untreated hyphae.

   Few large vacuoles appeared in the untreated fungal

cells (Fig.3) while numerous small vacuoles were

recorded with insecticide treatment (Fig.4) and

completely disappeared with fungicide treatment

(Fig.5). The treated cells with insecticide showed

enlarged, oval and numerous electron dense globules;

probably lipid droplets, which were scattered at the

peripheral regions of the protoplast (Fig.4F).
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Table 1: Numbers of fungi (colony forming units) in soil treated with three different agrochemicals after different application times 

Application time (days) Number of colonies forming units (CFU) of fungi × 10³Î / g ¹Î soil treated with

agrochemicals at different  application time (days)

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

Control Ictcron (I) M icronite (M) Amino total (At) I+ At M  +At

1 37.3±1.527 18.3±0.577 10.3±1.155 36±0.000 21.3±0.577 14.3±0.577

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

10 36±1.000 12±1.000 13.3±0.577 39.7±0.577 20.7±1.155 19±0.000

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

20 34.3±0.577 15.7±0.577 20±1.000 37±0.000 23±0.000 25±1.000

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

30 36.3±1.527 24.7±0.577 25.7±0.577 38.7±0.577 26±1.000 29.7±1.527

Control, untreated soil with agrochemicals

Fig. 1: Numbers of fungi (colony forming units) in soil treated with three different agrochemicals after different
application times

Table 2: Percentage (%) of spoilage grains cultivated in soil treated with three different agrochemicals.

Soil treated with agrochemicals Grains number Growing grains Spoilage grains % Of Spoilage grains

Control 20 13.3±0.577 6.7±0.577 33.5

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

Ictcron (I) 20 16±1.000 4±1.000 20.0

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

M icronite (M ) 20 17.7±0.577 2.3±0.577 11.5

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

Amino total (At) 20 11±1.000 9±1.000 45.0

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

I+ At 20 14.7±0.577 5.3±0.577 26.5

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

M  +At 20 15.3±0.577 4.7±0.577 23.5

Table 3: Growth rate of Penicillium citrinum at different concentrations of agrochemicals 

Concentration (ppm) Colony radius (cm) of Penicillium citrinum

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

Ictcron (I) Micronit(M ) Amino total(At) I+At M +At

0 2.267±0.115 2.267±0.115 2.267±0.115 2.267±0.115 2.267±0.115

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

400 1.8±0.1 2.067±0.058 2.533±0.115 2.133±0.115 2.8±0.1

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

800 1.133±0.058 1.333±0.058 2.9±0.1 1.467±0.058 1.667±0.058

Table 4: Growth rate of Fusarium solani at different concentrations of agrochemicals 

Concentration      (ppm) Colony radius  (cm) of Fusarium solani  

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

Ictcron (I) Micronit(M ) Amino total(At) I+At M +At

0 4.467 ±0.058 4.467 ±0.058 4.467 ±0.058 4.467 ±0.058 4.467 ±0.058

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

400 5.833±0.058 6.033±0.115 7.133±0.0578 5.667±0.115 6.2±0.1

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

800 3.7±0.1 4.033±0.0578 3.8±0.1 3.533±0.153 4.067±0.153
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Fig. 2: Growth rate of Fusarium solani (F) Penicillium citrinum  (P) on medium supplemented with different

concentration of (A) Micronite (B) Ictacron (C) Amino total (low plates, control) (middle plates, 400 ppm)

(high plates, 800 ppm).

Fig. 3: Transmission electron micrographs of P. citrinum  cultivated on medium untreated with fungicide or

insecticide. A, hypha is delimited by a thin wall and its cytoplasm (CY) contains cell membranes (CM)

, nucleus (N), mitochondria (M) and vacuole (V).B,  hypha containing clear septum (S). C, branched and

septated conidiophore with phialides (Ph) containing nucleus (N) and normal shape conidiospores(Co).  D,

conidiophore containing large vacuole (V).E, phialide with regular wall and containing nucleus and vacuole 

Sever disorganization of the cytoplasm in fungal

mycelium cells and phialides was detected and

appeared more granular with fungicide treatment (Fig.

5C&D) Compared with untreated controls .The

phialides and conidiospores were surrounded with very

thick wall.

In case of treated with high concentration of

insecticide severe disorder and striking changes in the

cell wall of hyphae, phialides and conidiophores 

comprising “bulb-like” structures, were observed with

insecticide treatment (Figs. 4 B,C & D), and irregular

cell wall (Fig.4A) These alterations in the wall were

not detected within untreated hyphae or treated with

fungicide. Mitochondrial size was slightly decreased

and their number increased in the fungal cells treated

with high concentration of insecticide (Fig.4B).

Although the cell wall seemed to be intact with

fungicide treatment (Fig.5A), the cytoplasm of the cells

had collapsed and all intracellular structures had started

to disintegrate  and the cell membrane was very

withdrawn away from the cell wall as a result of

shrinkage of the protoplast with fungicide treatment, 

disorganization of the cytoplasm was easily detected

after treatment, plasmalemma retraction and local

cytoplasm aggregation were typical features of damage. 

Most cells of P. citrinum had a markedly

disorganized cytoplasm restricted to undefined masses

varying in size and shape (Fig.5B).
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Fig. 4a: Transmission electron micrographs of P. citrinum cultivated on medium treated with insecticide. A, hypha

is delimited by a thick   wall and its cytoplasm (CY) contains cell membranes (CM) , nucleus (N),

mitochondria (M) and large number vacuoles (V).B, hypha surrounded by irregular cell wall (ICW) with

the presence large number of mitochondria (M),initial walling processes (IWP) bulb-like structures

appeared  on  the wall. C, warning bodies (WB) appeared at the septum (S). E, transfer section showed

clear walling processes ,vacuole and droplets of granules(DG).F, lipid body (LB) inside fungal cell.

Fig. 4b: Transmission electron micrographs of P. citrinum  cultivated on medium treated with fungicide  A&B

hypha is delimited by a thick   wall and sever distorted  in its cytoplasm (CY). C, phialide containing

very thick wall and appeared more granulated with granules (G) .D, conidiospore also surrounded with 

very thick wall.

Discussion: Changes in the abundance of one group of

microorganisms may lead to reduction in soil microbial

biodiversity. Any disturbance in microbial activity may

result in a change of the availability and cycling of

nitrogen and others important nutrients. Consequently,

changes in the structure and function of microbial

communities caused by agrochemicals may have the

negative impact on ecosystem activity. The obtained

results helped us to obtain the first knowledge about

the application of different agrochemicals particularly

156



Res. J. Agric. & Biol. Sci., 5(2): 150-160, 2009

pesticides with synthetic fertilizers on fungal

community in agricultural soil. Many researches Rao

and Sethunathan . Bent . Ouahiba, et al. .[53] [4] [47]

Slavikova and Vadkertiov, . Monkiedje et al. .[57] [42]

Das et al. . Martinez-Toledo et al. . Smith et al.[14] [40]

. Busse et al. . Omar and Abdel-sater .[59] [6] [46]

Gherbawy and Yaser . Karima and Sayeda .[2 6 ] [32]

Hunter et al., . concentrated on the influence of[2 9 ]

pesticide but not pesticides with fertilizers on soil

fungi. Silva et al. . studying the effect of[5 7 ]

paclobutrazol, plant growth regulator, on soil microbial

community. Dav et al.  evaluated the combined[15]

effect of fertilizer and herbicide applications on the

abundance, community structure and performance of

soil microorganisms. The results described here show

that the effect of application of insecticide (Ictacron),

fungicide (Mironite) and mixture of insecticide or

fungicide with the fertilizer (amino total) on the total

soil fungi was varied considerably. The application of

insecticide or fungicide reduce the total number of soil

fungi after the first application days (1-20 days) but

increased with the increasing of application time, this

may be due to the soil fungi firstly degrade the

pesticide and then used it as a nutrient source. While

amino total is easily used as a carbon and nitrogen

source. Profenfos (at 5.4 micrograms active ingredient/g

dry soil), has a significant adverse effect on the count

of total fungi after 2, 4 and 6 weeks after treatment.

This effect was completely alleviated after longer

incubation. Incorporation of this insecticide into the

agar medium inhibited the total count of soil fungi at

6.4 and 38.4 micrograms ml-1.

Abdel-Fattah et al. . demonstrated that fungicide[1]

BAS 317 00F was not toxic to the total count of fungi

after 2 days but was regularly significantly toxic after

5, 20 and 40 days. In the agar medium, it was toxic to

the counts of total fungi, Aspergillus, A. terreus,

Rhizopus oryzae and Mucor racemosus at the high

dose. In liquid medium, the test fungi showed variable

degree of sensitivity and the most sensitive was

Gliocladium roseum which was completely eradicated.

Although Das and Mukherjee . Das et al., [11] [13,14]

stated that application of the insecticides stimulated the

population of bacteria, actinomycetes and fungi in the

rhizosphere soils. In our studies the of fungicide was

more effective on total number of soil fungi than

insecticide This  phenomenon could be expected as a

result of insecticide on non -target organisms  and

therefore the released organic compounds from dead

microorganisms used by un-sensitive fungi to

insecticide. The application of insecticide and fungicide

reduced the percentage of pisum sativum grains

spoilage (20 and 11.5% respectively), while application

of amino total markedly increased the spoilage (45 %)

compared with control (33%).On the other hand the

combined application of insecticide or fungicide with

fertilizer increased the sensitivity of grains to spoilage

with soil fungi. These results show that fungicidal or

fungistatic effects of insecticide or fungicide may vary

in different soil fungi. Besides, our results also indicate

that the sensitivity of soil fungi depends not only on

fungal strains but also on the nutritional state. In our

studies the isolated fungi from spoilage grains

cultivated in treated soil with fungicide or insecticide

were less than in untreated soil. Similarly to our

results, Ouahiba et al.  found that fungal isolates[47]

from soil samples corresponding to pesticide-

contaminated soil and noncontaminated soil were 263

and 288, respectively. The most frequent species

(Aspergillus fumigatus, A. niger, A. terreus, Absidia

co rym bifera ,  and Rhizopus m icrosporus  var

microsporus) were not sensitive to the pesticides. The

growth of the genus Trichoderma was inhibited by the

pesticides, while genera Absidia and Fusarium were

stimulated.The optained results showed that Fusarium

solani and Penicillium  citrinum  growth decreased with

increasing insecticide and fungicide concentration. Rao

and Sethunathan  Noted that the Penicillium[53]

waksmani tolerated parathion at concentrations as high

as 1000 ppm. Initially, medium containing parathion

supported less growth but at later stages the growth

was equal to that of control treatment. Also, Gherbawy

and Yaser . stated that   with the increasing of[26]

fungicide (Folicur and Ridomil) doses the dry weight

of F. oxysporum decreased. were undertaken to

evaluate the effect of insecticides on growth of P.

urticae at a concentration of 1, 10 and 100 mg/liter

(ppm). Variable inhibitory activities were ascribed to

the organophosphate insecticides Malathion and

Diazinon. The carbamate insecticides Landrin and

Sevin inhibited sporulation at the 100 mg/liter

concentration; however, they did not inhibit growth of

P. urticae significantly. Inhibition of growth and

sporulation by other insecticides varied and was not

significant at the 1 and 10 mg/liter concentration. The

results clearly showed that cells of P. speases treated

with insecticide or fungicide displayed significant

structural alterations. Exposure to fungicide cell

leakage, plasma membrane retraction  and cytoplasmic

aggregation.Molecular SO2 is known to freely diffuse

into the cell in the pH range of 3.0 to 5.0 Stratford

and Rose .  Sulfites may directly alter the structure[60]

of nucleic acids Molander et al. . or damage them[41]

by cytoplasmic acidification Langworthy, . [3 5 ]

Transmition electron microscope investigations revealed

that structural changes induced in P. citrinum  hyphae

as exposure to fungicide   were found to correlate with

the abnormal deposition of fungicide material inside the

cell. The decrease in cell organelles size was also

observed as a result of pesticide stress presumably due
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to a drastic influence on all other physiological

functions especially the differentiation processes of the

newly formed conidia. Eventually, the process of

conidiogenesis required energy for the activity of

several enzymes. Stress conditions may cause energetic

loss and inhibiting the enzymatic activities,

conidiogenesis required energy for the activity of

several enzymes. Stress conditions may cause energetic

loss and inhibiting the enzymatic activities.
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