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Abstract: An experiment was carried out at Shambat Agricultural Farm, College of Agricultural Studies, 

Sudan University of Science and Technology – Khartoum, North-Sudan in order to study the effect of Folimat 800 

and Icaros pesticides residues on the soil fertility and carrot growth. Both pesticides were applied at concentrations 

of 1.92 Kg ha
-1

 and 249.2 ml ha
-1

 (recommended dose) respectively, 2.88 Kg ha
-1

 and 371.8 ml ha
-1

 (excessive dose) 

respectively, to evaluate their effect on plant growth and soil fertility. The results revealed that, both pesticides 

significantly increased carrot vegetative growth at the recommended doses (shoot dry weight, shoot fresh weight, 

leaf area, plant height), but on contrary, negatively affected at the excessive doses. Moreover, the results indicate that 

applying both pesticides slightly increased soil CEC and decreased K
+
, Na

+
 and P contents. 
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1. Introduction 
The pollution has become a major problem given a lot of interest in view of the negative effects of 

human life. Contaminants up to the human body in the air we breathed in the water which we drink and 

food that is eaten in the voices heard, not to mention the effects of eminent caused by pollutants property 

rights and resources different environment. The depletion of environmental resources renewable and non-

renewable, it is an issue that threatens the lives of future generations. 

It is unfortunate that most of the factors causing the pollution are man-made factors, and have 

grown more serious with industrial progress, and with the huge expansion in the use of energy, increased 

economic development projects, especially those that ignored the environmental issue and neglected 

environmental protection and conservation. 

The agricultural environment can support a variety of unwanted organisms that reduce the yield and 

value of crops. Modern agriculture must use measures to control the population density of these pests to 

remain economically viable. Thus, herbicides, insecticides, fungicides, nematocides, and biocides, 

collectively called pesticides are used to kill weeds, insects, fungi, nematodes and everything respectively. 

Unfortunately leaching into the soil, run-off, and volatilization move these chemicals into ground and 

surface waters on one hand, and into the atmosphere on the another hand [1]. Detection of trace levels of 

pesticides throughout the environment concerns about their impact on humans and other non-target 

organisms, pesticides and other organic chemicals in soil and water can be degraded by photolytic, 

chemical and biological mechanisms. Photolytic degradation can occur when a pesticide molecule is 

irradiated by sunlight. Chemical degradation occurs when the molecule is chemically unstable in the 

conditions of its environment [2]. 

The excessive use of pesticides led to great damage in the ecosystem. The production was greatly 

affected by this phenomenon and the soil was polluted. Zaki [3] stated that some pesticides might undergo 

a lot of changes and become toxic. [4] reported that the residues might affect presence of some minerals 

especially trace element, soil fumigation with carbon sulphate increased the manganese and potassium 

contents of the soil. 

On the another hand, addition of sodium nitrite and DDT to the soil decreased the production of 

ammonia and led to change of ammonia to nitrate. [5] studied pesticides residues at Al-Fashir district 

(west Sudan), he found high amounts of Sevin pesticide (0.0156 ppm) pesticides effect on soil was studied 
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by many researches [6] and [7] They reported that the soil worms were related to fertility especially forest 

soil where it acts as natural ploughing. A decrease of some nutrients was found by Dennis [8], especially 

heavy minerals. [4] stated that, the presence of pesticides residues in soil lead to decrease many essential 

nutrients especially copper, zinc, manganese, iron and calcium. Mobark [9] conducted experiment at the 

College of Agricultural to Studies the different pesticides application on Wheat growth, there results 

showed that there is a negative effect of high pesticides doses on wheat growth. Accordingly, this 

study investigated the effect of pesticides residues on some soil chemical characterizations and Carrot 

plant growth. 

Carrot (Daucus carota L) is grown for its root, it is one of most important vegetable crop that grown 

for nutritional and economic values. The area under carrot production in Sudan is increased annually. The 

expansion of the production is challenged by many slow growing and lack of competitiveness with weed 

early in the season. Pests have significant impacts in both yield quantity and quality, so the pesticides 

were used for controlling the pests.  

Many alternatives are available to reduce the effect pesticides have on the environment. Alternatives 

include manual removed, applying heat covering weeds with plastic, placing traps and lure, removing pest 

breeding site, maintaining healthy soil, more resistant plants, cropping native pests and supporting 

biocontrol agents such as birds and other pest predators [10]. 

Biological controls such as resistant plant varieties and the use of pheromones have been successful 

and times permanently resolve a pest problem [11]. Integrated Pest Management (1PM) employs chemical 

use only when other integrated one ineffective. IPM causes less harm to humans and the environment. The 

focus is broader than on a specific pest, considering ranges of pest control alternatives [12]. 

The aim of this study to investigate the effect of recommended dose and high dose of two pesticides 

(Folimat 800 SL and Icaros 1.8% EC) on Carrot growth and some soil properties. 

 

2. Materials and Methods 
An experiment was carried out at Shambat Farm, College of Agricultural Studies (380m ASL), 

Sudan University of Science and Technology, Khartoum, North-Sudan. Dry and semi dry climate zone, 

15°64'74"N, 32°51'76"E, according to [13]. The parent material soil is old alluvium of the Nile River.  

Carrot (Royal Chantenay) seeds were sown by hand on mid-December. As two rows on ridges of 60 

cm apart and with intra-row spacing of 5 cm. The crop was thinned to one plant per hill. Cultural practices 

were done as recommended by the ARC. Folimat and Icaros were applied one month after sowing, as 

aqueous spray, using a knapsack sprayer at a volume rate of 120L per fed. Untreated control was included 

for comparisons. The plots received four hands weeding, at biweekly interval, starting from sowing. Sub-

plot size was 7 × 2.4 m. The treatments were arranged in a randomized complete block design (RCBD) 

with three replicates.     

Urea and superphosphate fertilizers were applied to the soil at the rate of 150 kg ha
-1

 and 120Kg ha
-1

 

respectively. The two pesticides were sprayed after one month from planting. Plots were separated by 

sacks to prevent lateral movement of the pesticides. The whole plants are pulled and then washed for 

different measurements, soil samples were taken before and after plants at depth 30cm for all 

measurements.  

 

2.1. Plant Measurements 
For all treatments, plant height (cm), shoot fresh and dry weight (g) and plant leaf area (     were 

taken continuously.  

 

2.2. Soil Samples Preparation 
The disturbed samples collected from surface soil by auger, and dried under shade by spreading on 

sheets of papers placed inside wooden trays. Each sample was then divided into two unequal portions; the 

smaller portions were stored in polythene bags; the major portions were passed through 2mm sieve and 

the fine earth of each subsample was thoroughly mixed and placed inside labeled glass jars with screw 

tops. 

 

2.3. Soil Chemical Characterization 
Soil pH was determined on the saturated paste and the electrical conductivity      

(ds m
-1

) was measured on the soil saturation extraction. Total Nitrogen percentage (%N) was measured 

using Kjeldahl method according to Staff [14]. Total P was determined using wet digesting method and 
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the absorbance of the solutions were read calorimetrically using spectrophotometer model (Lambda EZ 

150, PerkinElmer, USA) according to Olsen and Sommers [15] method, Organic Carbon percentage (% 

C) was measured using Walkley black method which recommended by [16]. Soil Particle Size distribution 

was  determined according to Staff [14], whereas, CEC was determined according to Bower, Reitemeier 

[17], The soluble contents of Na
+
 and K

+
 of each extract were determined by using flame photometer, 

moreover, the Calcium carbonate percentage (% CaCO3) was determined volumetrically using calcimeter 

which highly recommended by [18]. Carbonate and Bicarbonate were determined by titration using 

hydrochloric acid According toStaff [19]. Soluble Ca
2+

, and mg
2+

 were determined by titration using 

EDTA. and Cl
-
 determined by titration using AgNO3. 

 

3. Results and Discussion 
3.1. Fresh Weight (g) 

The data in table (1) showed that the highest fresh weight for radish plants was recorded for the 

recommended dose Folimat (683.77g) with no significant difference compared with control treatment. 

whereas, the lowest fresh weight was reported for the excessive dose (251.53g) which was significantly 

lower compare to each of the control and other recommended dose. 

When the Icarose pesticide was used, the result revealed that the fresh weight for radish followed the same 

trend as that for Folimat, the fresh weight was given by the recommended dose (589.07g) which was not 

significant compared to the control (467.23g) and significantly different compared to the excessive dose 

which gave the lowest fresh weight (302.17g). 

 

3.2. Dry weight (g) 
The dry weight of radish almost followed the same trend on that for the fresh weight. The 

recommended dose of both pesticides gave the highest dry weight (149.87g and 122.33g for Folimat and 

Icarose respectively.) the difference between the recommend dose and the control was not significant for 

both pesticides. 

The result also showed that the lowest dry weight was reported by the excessive doses of the two 

pesticides (33.07g and 23.67g) for Folimat and Icarose respectively (Table 1). Previously, Gafar, Mariod 

[20] stated that the dry weight and length of radish were positively affected when pesticides were applied 

at the recommended dose, comparing with highest doses. 

 

3.3. Leaf Area (cm
2
) 

The obtained results revealed that there is no significant difference was reported between the 

recommended dose and the control for both pesticides in leaf area of radish plant, the result clearly 

showed that the highest values of leaf area were given by the recommended dose for both pesticides 

(173.2 and 181.9 cm
2
) for Folimat and Icarose, respectively. When excessive dose was applied of both 

mentioned pesticides the result showed that the lowest values of leaf area with the values were 106.60 and 

124.43 cm
2
, respectively. Previously, this finding was compatible with the Younis [21]; Zongmao and 

Haibin [22]; [23] who assured that the pesticides residues can effect on the plants growth and decreased 

the productivity. 

 

3.4. Root Length (cm) 
The results revealed that the recommended dose of both pesticides gave significantly longest radish 

roots with those values of 31.83cm and 30.43cm for Folimat and Icarose respectively but those values 

were not significantly different compared to the control treatments which gave the values of 26.70 and 

29.0cm for both pesticides, respectively. In addition to, the results revealed that the excessive dose of both 

pesticides gave the shortest roots (24.23 cm and 24.7cm) for mentioned pesticides, respectively, which 

were no different differences compared to control. 

[24] stated that an over dose pesticide resulted in the deformation of roots accompanied by its incapability 

to absorb water and nutrient and no effect on plant height but roots were greatly affected. Walley, Taylor 

[25] reported that pesticides have some direct harmful effect on plant including poor root development, 

shoot yellowing and reduced plant growth. 
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Table 1. The effect of folimat and Icrose pesticides on radish growth. 

Pesticide 

Type 

Treatment Fresh 

weight (g) 

Dry 

Weight (g) 

Leaf area (cm
2
) Root 

length (cm) 

Folimat Control 530.93
ab

 106.83
ab

 l 53.43
ab

 26.70
abc

 

Recommended dose 683.77
a
 149.87

a
 173.27

a
 31.83

a
 

Excessive dose 251
d
 33.07

b
 106.60

b
 24.23

c
 

Icarose Control 467.23
bc

 101.00
ab

 148.93
ab

 29.00
abc

 

Recommended dose 589.07
ab

 122.33
a
 181.97

a
 30.43

ab
 

Excessive dose 302. l 7
cd

 73.67
ab

 124.43
ab

 24.70
bc

 

L.S.D 202.11 87.08 64.36 6.11 

SE± 90.71 39.08 28.88 2.74 

CV% 23.60 48.94 23.88 12.07 

Source: The Author. 

 

Table 2 showing that the most tested soil properties were decreased when applied excessive dose of 

two pesticides compared with control. This decreases may affected on soil productivity and fertility which  

may due to reduce the uptake and distribution of soil nutrients through plants parts.  

As shown in obtained results, the soil pH ranged between 7.8 - 7.9 for all treatments, which may 

indicate that the applied pesticides had no effect on soil pH. The electrical conductivity of the saturated 

soil extraction ranged between 0.63 to 0.82 dS m
-1

 indicating that the soil is not saline according to 

Sparks, Page [26]. It also revealed that the application of the studied pesticides at different doses had no 

effect on the EC values. 

 The soluble cations examined include Na
+
, K

+
, ca

2+
 and Mg

2+
 indicated that the concentrations of 

these cations were decreased with the applications of both pesticides. The highest concentrations of these 

cations were reported for the soil before and after planting, the result decreased with the application of 

pesticides at different doses. 

The soluble anions CO3
-
, HCO3

-
, Cl

-
 and SO4

2-
 decreased with the exception of SO4

2-
. The 

application of both pesticides result in a noticeable difference in the concentrations of each of CO3
-
, 

HCO3
-
 and Cl

-
. In case of the SO4

2-
 a marked decrease in the concentration was observed when comparing 

the value of this anion reported for the soil before planting with the values after the application.  

The soil total nitrogen was very low; ranging between 0.02- 0.04% which was usual case in the arid 

and semi-arid regions of the Sudan. The amount of available soil phosphorus for all treatments was low; 

ranging between 6.0-7.3 ppm. similar values of soil nitrogen and available soil phosphorus had been 

reported by Blokhuis [27] for the Sudan soils. 

 The two studied pesticides at different rates resulted in low calcium carbonate (CaCO3) that were 

very close to each other ranging between 5.5 and 6.0%. This observation may suggest that the application 

of the studied pesticides at the two examined doses had no effect on the amount of CaCO3 in the soil. The 

decrease or increase in some soil parameters mainly due to effect of pesticides reactions, but the general 

reduction was noticed during the excessive dose of both pesticides. Over 90% of sprayed insecticides and 

95% of herbicides reach a destination of their target species because they sprayed across entire 

agricultural fields [28].  

According to Tiryaki and Temur [29] pesticide drift when particular suspended in air are carried by 

wind to other areas potentially contaminating the soil. Farenhorst [30] reported that the use of pesticides 

decreases the general biodiversity in the soil. Organic matter in the soil increases the amount of pesticides 

that will live in the area of application, because organic matter leads to and helps break down pesticides 

[31]. 

 [5] investigated the possibility of contamination of soil with Sevin after 7 years had elapsed and 

documented that the soil was still contaminated 0.150 ppm of Sevin was detected at the end of the 7th 

year. Soil pollution with pesticides will decrease the growth and development of vegetable plants and 

ultimately lead to the soil erosion and desertification. 
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Table 2: Soil analysis before planting and after pesticides (folimat and Icrose) applications. 

Treatment 

 

 

p

H 

  

ECe 

dS m 
-

1
 

Soluble cations 

Meg L
-1

 

 

Soluble anions 

Meg L
-1

 

 

Tota

l 

N 

% 

P 

pp

m 

 

CaCO

3 

% 

 
Na
+
  

K
+
 Ca

2

+
 

Mg
2

+
 

HCO
-

3  

C0
-

3  

Cl
-
 

SO
2-

4  Soil before planting 7.

9 

0.82 6.4 1.

3 

2.4 1.6 2.8 0 7 8.6 0.02 6 6 

Folimat, 

recommended dose  

7.

8 

0.66 5.5 0.

3 

0.7 1.1 2.7 0 6 3.9 0.04 6.4 5.8 

Folimat, excessive 

dose  

7.

9 

0.63 4.8 0.

1 

0.7 0.9 2.5 0 5 3 0.03 8 5.5 

Soil before planting  7.

9 

0.28 6.4 1.

3 

2.4 1.6 2.8 0 7 8.6 0.02 6 6 

Icrose, 

recommended dose  

7.

9 

0.63 5.1 0.

1 

0.9 1 2.8 0 5.

5 

3.4 0.02 7.3 5.8 

Icrose, excessive 

dose  

7.

9 

0.73 5.7 0.

1 

0.6 0.8 3 0 5 3.2 0.04 6.6 5.5 

Source: The Author. 

 

4. Conclusion 
The two pesticides affect negatively the soil fertility and plant productivity, both folimat 800 SL and 

Icaros 1.8% EC pesticides can be applied safety when recommended dose. Soil pollution has occurred 

from using these pesticides and it takes years or some decades to break down. The effects of pesticides on 

soil micro-organisms are less invasive when organic pesticides are used. People need to break the habit of 

using harmful pesticides and switch to using organic ones that break down quickly in the sunlight or 

inside the soil.  
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