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       ABSTRACT
Loam examples were gathered through the 2020-2021 rising periods, and the following 
measurements were made: Viable bacterial count by reducing root colonization. The 
outcomes of reviewing the impact of the fungicide Benomyl on development and viable 
microflora count revealed that the highest microbial count was in Al-Madaein  80 ×103 CFU/
mL was recorded ., and the lowest count was 60 ×103 CFU/mL for the Aushtar area, The 
microbial viable count values for the affected microorganisms with Benomyl were decrease 
to 27×103 and 65 × 103 CFU/mL respectively. Those consequences specify that Benomyl has 
a robust choosiness contrary to microflora, especially when compared to the benomyl effect 
as folded dose, the microflora l count decreases to 25 ×103 CFU /mL in the Aushtar area and 
increases to 60 ×103 CFU/mL in Al-Madaein area. Whereas the study estimated the level of 
eight elements in soil (Mn, Fe, Cu, Zn, NO3, P, K, and NH4) cultured with Cyperus rotundus 
L. Which mentioned the effect of benomyl on these levels after three days of treatment. Mn 
concentration ranged between 5.96 to 9.11 ppm, while after fungicide benomyl, it decreased 
to 5.63 -6.53 ppm similar results were observed for other elements. The highest affected 
element was Mn in the Aushtar area. Those consequences designate that Benomyl has 
a stout fussiness in contrast to soil nutrients. The greatness of benomyl impacts on loam 
ingredients and procedures were minor, qualified to impact on mycorrhizal root foundation 
(reduction through benomyl).

INTRODUCTION

Normal, vigorous bio networks loam nourishing grades are 
preserved via the nourishing rotation and are moderately 
unchanging. Agronomic loams, nevertheless, the ability 
to develop nourishing is scarce as agronomic ecologies 
are not locked, and nourishing will enduringly exodus the 
organization as vegetable or animal harvests. In addition 
to the straight acceptance of nourishing over the roots, 
numerous florae occupy reciprocally valuable relations 
with microbes. Roughly florae, beans for specimen, exploit 
bacteria, for example, rhizobia, to perform organic nitrogen 
addiction whereby atmospherically nitrogen, which is not 
straight obtainable to the vegetal, is transformed mad about 
ammonium nitrate, a method of nitrogen that is obtainable. 
Another instance is the association of countless florae 
formulas by mycorrhiza fungi. This connection grants 
the vegetal distant superior admittance to nourishing than 
would otherwise be obtainable (Silver et al. 2021). Owing 
to the incessant usage of pesticides, considerable amounts 
of them and their dilapidation harvests may amass in the 

ecology. Dominant information presented that lone 2-3% 
of the practical biochemical pesticides spread their goals, 
although the others remnants in the loam, their extreme usage 
reasons thoughtful injury to the ecology, earthly in addition 
to water, and accordingly to the vegetation and animals of 
the environments (Elslahi et al. 2014). Excessive jeopardy is 
being modeled on loam microorganisms, and there is intrusion 
through component sequences and entrance interested in 
nutriment series. Amongst the insecticides utilized in Sudan, 
fungicides grade tertiary afterward pesticides and herbicides. 
Fungicides were originated to have the main suppression 
outcome on loam microbes (Sherif et al. 2011). The unity 
of the investigated presented fungicides is Benlate, which 
is the marketable term for the vigorous element Benomyl or 
Methyl 1-(butyl carbamoyl) benzimidazole-2-ylcarbamate. 
It fits into the benzimidazole intimate, an associate of the 
carbamate collection. It is discriminatory and poisonous 
to microbes and invertebrates. It is a general extensive 
range, defensive, and enucleate fungicide utilized for the 
regulator of numerous vegetable fungal pathogens and 
chilly stowage decays. The measured fungi are mostly 
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those causation crumbly molds, Botrytis, Fusarium basic 
decay, dark patch, and bloom deterioration. Kernel defense 
and kernel vaccination are regularly mismatched. A single 
method of permitting the efficacious contamination of pea 
roots with Rhizobium afterward remediation of kernels 
through fungicides is to use a fungicide-unaffected inoculum 
(Odeyemi & Alexander 1977). A decrease of mycorrhizal 
relations through remediation of the florae through complete 
fungicide was revealed to meaningfully recover rudiments 
translocation from vegetable roots to sprouts and succeeding 
fundamentals gathering in sprouts (Wong et al. 2007). The 
impartiality of this research is to examine the poisonousness 
of the bactericidal outcome of Benomyl on loam-encouraging 
bacteria and around significant loam essentials. 

MATERIALS AND METHODS

Gathering of Soil Samples

Loam specimens were gathered from Aushtar, Al-Wardeia, 
and Al-Madaein in Iraq, and these places were chosen as 
sources for the soil in the current research. The soil was 
cultured with Cyperus rotundus L. The samples of the soil 
were collected in October 2021 because this month, the 
humidity percentage increased. However, the samples of 
the soil were gathered at a depth of 35 cm, mixed, and then 
stored in the lab at room temperature (around 21 °C). The 
procedure was previously explained by (Dickman et al. 
1984). All the tests of soil and the experiments were carried 
out in Soil and Water Research Center, Ministry of Science 
and Technology. 

Viable Microbial Count

The method of serial dilution was carried out according to 
(Srinivasulu et al. 2012). 25 g. of the soil was placed in a test 
tube, and 225 mL of SW (sterilized water) was added and 
was mixed carefully and thoroughly. After good mixing, the 
mixture was subjected to a process called Immunomagnetic 
beads [IMB], as explained by (Han & New 1998). After the 
IMB, only one mL of the solution was taken and placed in 
another test tube, and 9 mL of SW was added to complete 
the volume to 10 mL (dilution process DP). The DP was 
repeated 10 times of dilution (10 folds in a process called 
serial dilution). However, the solutions that came out from 
the serial dilution were plated on Nutrient agar and incubated 
for 5±2 days at 32±3 °C as described by (Rathore 2014).

Determination of Soil Elements

The determination of the soil elements concentration, which 
included Magnesium, Iron, Copper, Zinc, Ammonium, and 
Nitrate, was carried out on both 7850 ICP-MS according to 

SFS-EN ISO 17294-2 standard and Shimadzu AA- 6650 
Atomic Absorption Spectrophotometer, the protocols were 
explained by (Sarker et al. 2015).

Application of Benomyl for Suppression of Soil 
Microflora and Soil Elements

Benomyl preparation: Benomyl (trade name Benlate; 
DuPont, Canada) is practical as a loam saturate at 
concentricity prepared by the addition of 10 mL of Benomyl 
to 10 mL of Sterilized water. However, a significant 
deliberation after the spread of benomyl to loam for inhibition 
is that antagonistic impacts on additional loam microflora 
may happen (Yang et al. 2021).

Treatment procedure: Experimentation is stable to 
perceive a slightly probable outcome of the Benomyl 
on loam microflora, and that might impact soil elements 
accumulation. Therefore experiment was done by measuring 
the soil microflora viable count before and after three days 
of treatment with Benomyl. On the other hand, soil elements 
(Mn, Fe, Cu, Zn, NO3, P, K, and NH4) were measured before 
and after treatment with benomyl.

RESULTS AND DISCUSSION

Florae necessity nutritious with the intention of raise and 
flourish has possibly directed to an exaggeration of the 
fundamental complication of the metabolic procedure 
elaborate in the transmission of indispensable biochemical 
essentials since the loam obsessed by vegetal matter, the 
crucial metal nutritious florae acquisition as of the loam 
are a fair single consistent ingredient in an intimidatingly 
composite organization of associations and sequences. The 
defiance to recover and perception of those associations 
and to drag applied and maintainable agronomic performs 
since it may fine support those measurements to withstand 
agronomic output in the upcoming (Silver et al. 2021), the 
impact of Benomyl on loam essentials was calculated in 
this investigate.

Viable Micro Floral Count

The comparative function of bacteria and fungi for loam 
C and N undercurrents ability be evaluated by operating 
their profusion in loam through the implementation 
of fungicides and bactericides. The implementation of 
fungicides and bactericides to loam has developed single of 
the greatest public procedures to operate microbial communal 
configuration (Rousk et al. 2008).

The outcomes of research on the stimulus of the 
fungicide Benomyl on development and viable microflora 
count are presented in Table 1. The highest microbial count 
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was in Al-Madaein, 80 ×103 CFU.mL-1 was recorded., and 
the lowest count was 60 × 103 CFU.mL-1 for the Aushtar 
area. The microbial viable count values for the affected 
microorganisms with Benomyl were decreased to 27 × 103 
and 65 × 103 CFU.mL-1, respectively. Those consequences 
elucidate that Benomyl has robust discrimination contrary 
to microflora, especially when compared to the benomyl 
effect as folded dose, the microflora l count decreased to 
25 ×103 CFU.mL-1 in the Aushtar area and decreased to 
60 ×103 CFU.mL-1 in Al-Madaein area Table 1 and Fig. 1.  
The statical analysis reveals there is a significant difference 
(P≥ 0.05). 

Benlate, the marketable preparation of the general 
fungicide benomyl, was practical to a waterlogged 
sedimentary loam at a concentricity of 5 to 100 μg.g-1 
vigorous component. At around the farm implementation 
proportion (S μg.g-1), benomyl delayed the reduction in the 
oxidation-reduction possibilities of the underwater loam. It 
condensed the accretion of ferric and manganese in resolution 
(Pal & Sethunathan 1979). 

Create discrimination directories fluctuating from 
1.496 to 7447.5 meant for the fungicide contrary to diverse 
microbes (Osman et al. 2012). Create that the fungicide at 
diverse concentricity of 10- 100 ppm A.I. did not slaughter 
Fusarium oxysporum race CS-20 in the in vitro trial, 
nevertheless it was greatest poisonous to the fungus and 
meaningfully compact its development proportion and ending 
cluster volume at 30 ppm or larger (Fravel et al. 2005). The 
lowermost venomousness was noted for Bacillus circulans 
and Azospirillum sp., while the uppermost noxiousness 
was documented for Penicillium sp. and Rhizobium sp. 
Initiate that the fungicide Benomyl had the greatest impact 
of the insecticides experienced counter to numerous loam 
microbiota (Daoud et al. 1990).

Effect of Benomyl on Soil Elements

The outcomes of research on the stimulus of the fungicide 
Benomyl on soil element concentration are presented in 
Table 2 and Fig. 2. The study estimated the level of eight 
elements in soil cultured with Cyperus rotundus L., which 
mentioned the effect of benomyl on these levels after three 
days of treatment. Mn concentration ranges between 5.96 
to 9.11 ppm, while after fungicide benomyl, it decreased 
to 5.63-6.53 ppm. Similar results were observed for Cu, 
Zn, NH4, NO3, P, and K. The highest affected element 
was Mn in the Aushtar area. Those consequences specify 
that Benomyl has a robust discrimination counter to soil 
nutrients. The static analysis reveals there is a significant 
difference (P≥ 0.05). Mentioned that benomyl was practical 
in overpowering mycorrhizae and encouraging component 

Table 1: Effect of benomyl on soil Viable count microflora in Iraqi soil 
(Viable count± SE).

Soil samples Control
*10 3CFU.
mL-1(±SE)

Benomyl 
recommended 
concentration

Benomyl 
Folded 
concentration*

Aushtar 60   ± 51.2 27    ± 50.2 25    ± 55.2

Al-Wardeia 75   ± 50.2 50    ± 49.2 46     ± 44.4

Al-Madaein 80   ± 58.2 65    ± 51.2 60    ± 53.6

* (P≤0. 05) Significantly differences.
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gathering in vegetable sprouts (Zheljazkov & McNeil 
2008). The implementation of benomyl meaningfully 
augmented phosphate concentricity in prickle apple material, 
nevertheless not in the extra yields. Because fungicides can 
affect soil microflora, benomyl power then has an impact 
on element buildup in new growth (Yang et al. 2021).  
Mycorrhizae’s ability to show diverse functions in nutrient 
acceptance is reliant on the concentricity of the nutrient in 

loam, and mycorrhizal colonization increased phosphate by 
vetiver grass (Wong et al. 2007).

Suppression technicality through fungicides and 
bactericides has been utilized as an easy and inexpensive 
method to recognize the replies of fungi and bacteria 
to C- and N- N-rotation procedures. However, for this 
objective, it is significant to choose appropriate fungicides 
and bactericides that have a noteworthy impact on goal 

Table 2: Effect of benomyl on the soil elements concentration in Iraqi areas.

Soil samples Concentration of soil elements (ppm) *

Aushtar Mn Fe Cu Zn NH4 NO3 P K

Control 9.11 10.61 3.09 0.66 15.68 29.40 23.50 73.15

Treatment 5.63 8.93 0.36 0.56 20.16 20.72 38.30 60.83

AL-Wardeia

Control 5.96 9.74 0.43 0.55 22.68 5.88 15.50 67.21

Treatment 5.90 10.17 0.40 0.53 19.60 25.48 32.20 69.05

Al-Madaein

Control 6.55 9.99 0.42 o.68 22.68 30.8 32.00 89.48

Treatment 6.53 10.27 0.50 0.66 21.84 27.16 35.80 73.62

* (P≤0. 05) Significantly differences.
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CONCLUSION

The Benomyl ability to be utilized in connotation through the 
microbial inoculums and the impacts of benomyl, a general 
fungicide, were examined in entirely the concentricity utilized 
instigated worthwhile microflora amount appeared that the 
maximum bacteriological amount was in Al-Madaein, and 
the bottommost total in Aushtar zone. The microbial feasible 
total worth for the influenced microbes through Benomyl 
was reduced. Those outcomes designate that Benomyl has 
a robust discrimination contrary to microflora particularly 
when linked to the benomyl influence as doubled dosage. 
At the same time, the research assessed the grade of eighter 
essentials in loam cultivated with Cyperus rotundus L. Which 
declared the impact of benomyl on those grades afterward 
three days of remediation reasons diminished the Mn, Cu, 
Zn, NH4, NO3, P, and K concentricity. The maximum 
influenced component was Mn in the Aushtar region, which 
mentions that Benomyl has powerful choosiness versus 
loam. Nutritious. The greatness of benomyl effectiveness 
on loam ingredients and procedures was minor compared 
to effectiveness on mycorrhizal root habitation (reduction 
through benomyl). The benomyl implementation mainly 
influences mycorrhizal root habitation, by this means 
circuitously manipulating loam biota and nutritious 
accessibility.  The utilization of fungicides in cultivation to 
defend florae since loam-accepted pathogens is a prevalent 
repetition. 
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