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Figure 1. Standard curves of glyphosate identification by
HPLC instrument supplied with a UV unit.
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Table 1. Recovery rate of glyphosate from soils and leaves
of Solanum elaeagnifolium.

(%) gl i) Jira
Recovery rate (%)

(&5 /&) Shashil) 555
Concentration of Glyphosate (mg/kg)

2 1 0.5 0.1 0.05

93.12 91.89 9275 8&7.21 85.23 Soil 4

84.78 83.54 80.22 74.41 7587 Leaves 35y

Ly e A gt & Jsanll b 185
Values are means of three replicates.
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Table 2. Physicochemical characteristics of soils sprayed with glyphosate.

EC (%) Sl s A
CaCOs (1:5) pH al &1 Mechanical composition (%) *lalaal) gym
(%) (dS/m) (1:2.5) Type Clay ¢eb  Silt ©lw  Sand Jay Treatments* Region
39.00 0.209 8.44 b el 27.50 32.50 40.00 Control 2L s
38.00 0.373 8.41 Loamy clay 29.00 29.00 42.00 3Glyphosate Aleppo
37.00 0.376 8.38 27.87 28.62 43.51 6Glyphosate
30.00 0.280 8.22 o s 16.50 29.50 54.00 Control 2ali BYS\I*S
31.00 0.323 8.25 Loamy sand 17.50 30.00 52.50 3Glyphosate  Deir Ezzor
32.00 0.327 8.13 19.80 28.96 51.24 6Glyphosate
40.00 0.712 8.31 oo s 15.62 30.25 54.13 Control 2ali e
42.00 0.867 8.35 Loamy sand 16.00 31.00 53.00 3Glyphosate Homs
42.00 0.871 8.23 17.69 28.31 54.14 6Glyphosate
19.00 0.418 8.12 b 40.00 38.00 22.00 Control 2ali slea
20.00 0.503 8.15 Clay 42.43 33.42 24.15 3Glyphosate Hama
18.00 0.514 7.86 40.48 35.96 23.56 6Glyphosate
15.00 0.473 8.13 e oo 16.13 21.56 62.31 Control 2ali (e
14.00 0.517 8.20 Loamy sand 19.00 20.00 61.00 3Glyphosate Damascus
16.00 0.512 7.86 17.08 22.14 60.78 6Glyphosate ~ countryside

- Clype A el Uiy =6Glyphosate ¢y DG anall iy = 3Glyphosate *
* 3Glyphosate= pesticide sprayed three times; 6Glyphosate= pesticide sprayed six times.
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Table 3. Glyphosate herbicide concentration in soil and plant after repeated spraying and effects on organic matter and

available phosphorous content.

(&8/80) 2l 58 5

P20s Pesticide concentration (mg/kg)
(&S/&) PO EBET % d ganl) 3a #ESalaall
(mg/kg) Soil Leaves Organic matter % Treatments* Region &2 gall
88 0.0 0.0 1.25 Control &l BYS\US*S
140 0.63 0.11 1.42 3Glyphosate Deir Ezzor
176 1.72 0.49 1.81 6Glyphosate
26.3 0.78 0.21 0.29 LSDo.0s
136 0.0 0.0 2.33 Control 2L WHEN
184 2.12 0.71 2.86 3Glyphosate Aleppo
203 3.53 1.89 2.91 6Glyphosate
13.2 1.17 0.82 0.31 LSDo.0s
126 0.0 0.0 1.64 Control L3 Blea
171 3.23 0.87 1.79 3Glyphosate Hama
196 4.89 1.56 2.06 6Glyphosate
21.4 2.08 1.40 0.17 LSDo.0s
158 0.0 0.0 1.06 Control 2L U
193 2.15 0.97 1.32 3Glyphosate Homs
227 4.43 1.34 1.70 6Glyphosate
27.2 1.57 0.87 0.27 LSDo.0s
133 0.0 0.0 1.76 Control L& (el iy )
172 1.65 0.16 1.95 3Glyphosate Damascus
205 2.29 1.48 2.32 6Glyphosate countryside
29.5 0.73 1.02 0.25 - LSDo.0s

Clype & b iy =6Glyphosate ¢y S anall iy = 3Glyphosate *
* 3Glyphosate= pesticide sprayed three times; 6Glyphosate= pesticide sprayed six times.
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s O3l e JS (B el (A ex 2295 4.43 4.82
sabyl cliaiiall 83l agmy . gl e (3ded Cuyg (e cslea
clbls bl ge el @liie el @llXSy (i)l Gl e
(1995) Penaloza-Vazquez et al. aas .dalaall (gl lasdld)
Gl e avalimnsl s bk 854 Bl ey Cilusgilall o
LS s Saall Jnill e e sy ol duscmall Sl
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ob Sh 3@ . (Weaver et al., 2007 ¢Santos et al., 2004) 4zl
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e s dejug dayy Cdgny .(de Andréa et al., 2003)
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<l . (European Commission, 2002) e 130-1 o lass 33
asle NSy Al JUyl L auall of (1998) Franz et al.
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Table 4. Effect of repeated spraying of Glyphosate herbicide on the total soil microbial count.

Al Sia 6 o) e 3 G alad) 3} Lakid)

LSDo.0s Control 6 sprays 3 sprays Total count Region
1.89 17.31 24.7 22.9 Bacteria LS oM
1.86 32 9.5 6.4 Fungi B Deir Ezzor
1.27 22.4 26.5 25.7 Bacteria LS WHEN
3.86 7.2 11.2 8.7 Fungi shd Aleppo
1.34 22.5 29.1 28.2 Bacteria LS dlas
2.71 4.8 6.23 5.9 Fungi sk Hama
1.42 16.5 194 18.1 Bacteria LSy s
1.49 2.9 7.2 53 Fungi skt Homs
2.64 19.5 25.8 233 Bacteria LS ad iy
3.12 4.1 8.9 6.1 Fungi Jshad Damascus

countryside

A al )2 /H10X =lSall aladl slaaill ¢y 53 6l )2 /210X =) shill alal) alaxill
Sl S &30 T e A Jsaad) A il
Fungi total count= X10%/g of soil, Bacteria total count= 10%/g of sail.
Values are the mean of three replicates.
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Abstract

Bakkour, F., A. EI-Meamar and Z. El-Naser. 2021. Effect of Spraying Glyphosate Herbicide on Solanum elaeagnifolium
in Uncultivated Fields and on Physicochemical and Biological Soil Characteristics. Arab Journal of Plant Protection,
39(4): 296-308. https://doi.org/10.22268/AJPP-39.4.296308

Glyphosate herbicide is used in uncultivated fields infested with Solanum elaeagnifolium plants several times a year in all Syrian
governorates by the Ministry of Agriculture. This research aimed to study the effect of repeated spraying of glyphosate in uncultivated fields
in five different locations in the Syrian governorates, Deir Ezzor (Tebni), Aleppo (Dakwani), Hama (Bostan AL-Omahat), Homs (AL-
Zahoria) and Rural Damascus (Bohter) during the period 2017-2020, on the physiochemical and biological characteristics of the treated soils.
Herbicide residues were measured in the leaves of the treated Solanum elaeagnifolium plants and in the soils surrounding the roots of the
Solanum elaeagnifolium plants. It was found that the repetition of the pesticide spray 3 and 6 times during the study period did not alter the
physical composition, salinity, pH and calcium carbonate content in all study locations. Whereas, spraying glyphosate 3 and 6 times
increased the percentage of organic matter and phosphorus available, with a significant difference with the control. The values of available
phosphorous after 6 pesticide spray applications reached 176, 203, 196, 227 and 205 mg/kg of soil in Deir Ezzor, Aleppo, Hama, Homs and
Rural Damascus, respectively. In addition, repeated spraying with glyphosate of the treated soils led to increase the average general bacteria
and fungi populations. These indicators were increased with the increase in the number of pesticide sprays applied. Furthermore, the
pesticide residues increased in the soil and Solanum elaeagnifolium leaves with the increase in number of pesticide sprays. Pesticide residue
values after 6 sprays were 1.72, 3.53, 4.89, 4.43 and 2.29 mg/kg of soil in Deir Ezzor, Aleppo, Hama, Homs and Rural Damascus locations,
respectively.
Keywords: Glyphosate, S. elaeagnifolium, residues, microorganisms, soil.
Affiliation of authors: F. Bakkour, A. EI-Meamar and Z. El-Naser*, Plant Protection Department, Faculty of Agriculture, University of

Damascus, Syria, *Email of corresponding author: zinzanasera@gmail.com
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