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Abstract

The current study was conducted to evaluate the effect of irrigating soil
with sewage and groundwater containing high ‘levels of lead on certain
biomarkers in the earthworm Aporrectodea trapezoides. The study included
control and experimental groups; the control groups consisted of both
uncontaminated and contaminated soils irrigated with distilled water,
whereas the experimental groups consisted of contaminated soils irrigated
with contaminated water at four concentrations (30%, 60%, 90%, and
100%). Earthworms were added to all study groups, with three replicates per
treatment. Soil and earthworm samples were collected from an olive orchard
in the Al-Fadhiliya area (part of the Bashiga sub-district, Mosul district),
transported to_the laboratory, and reared in plastic containers; they were
irrigated with varying concentrations of contaminated water (30%, 60%,
90%, and 100%) every 7 days over a period of 84 days, At the end of the
experiment, protein content, relative growth rates, and histological changes
in the worms' bodies were also measured. The results showed a marked
decrease in relative growth rates and total protein content—particularly at
high concentrations—compared to the control groups, It also revealed
histological abnormalities in the mid- and posterior body regions—such as
necrosis of the epidermis and degeneration of the longitudinal muscles, as
well as disruption and hemorrhage within the circular muscle layer.
Consequently, the study concludes that the high sensitivity of the earthworm
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Aporrectodea trapezoides to pollutants makes it a clear bioindicator for
assessing soil contamination and its environmental impacts.
Key words: Bioindicators, Earthworms, Pollution, Wastewater, groundwater
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b ials (Ray ef al, 2019; Masindi and Muedi, 2018) oluly) daa o oyl
skl oS ) Askal) olual) sda Jlaxiad (o 3 cAslall 3lsal) dnd pe a3 A (3lalial
sy dilesll lpailady Ll 4 (A DsaD o lee doill 3 ALl jualiadl
a3 Al ) Gl e byl pala JSay «(Qadir et al., 2010;Allowy, 2013)
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lliely a8l yabiall ism sale) DA e dllly cclilal) dualily sais Al digead
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A Sall Giladiaall Jandsi (8 o0 Leb (Al lphadlly LA e dae) o Lgilgaly Wi
Sizmur & Hodson, ) Ll & 43l jaliall )50 dlaall cblee aojads Ll Jala
Loe dabiaall cilishall olad ddlall Lgiwlua e Slad (2009; Richardson et al., 2020
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(United States .ay diull caluhall (8 dagiall daylall e aldie Yl Ll daw maas

Cguatae A il CulKd algal) Eilia (38 Lgaial (5a)y «Department of Agriculture)

e b 455 (61 36.5 (ppally « 29.45 (lally <34.05 Jayll (Aol
duill dyghal) (ggina (il
ginall Glaa 235 . (1971) Hesse 5 Hesse dayh cuwny il dighajll (ggine maas

dAaled) Cacen

100x100 /3l 5 (55— ddayll Al (535 = A all Asha ) (g5t

Adias ol o slaeYl Al b puabiall uusig Aol ailadl) (mey ild & LS

Jdeanll 3 muage WS ((Ryan ef ak, 2001) slually o5l Jalas culyiide 8 Badins dangie

(1)
gyl alially A0 ilisad imliadl uusiy Eilaall pailiadll zeiings (1) Jpos
Jaissd) Ao g yal) dddaial)
Aol Ailal) (atladlly juabial
Ay ag s\l
N ppm | 0.0059 |0.0053 | 12%
P ppm | 0.1 7.69 0.01
Kppm | 116 224 12
pH | 8.2 8.38 7.22
Ec mS/cm | 0.9 2.60 5.30
SO, ppm | 170.04 | 55.12 4.16
Zn ppm | 8.88 2.59 0.17
Pb ppm | 7.37 2.71 20.35
Cr ppm | 5.73 3.63 0.04
PO, ppm | 0.31 0.22 2.22
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Oea Jleinly Cankaly caddy Glimll Cjela & dgds Vo sad bl aed Lealdn)y
o lial) Gl (i) s adalis o gl ey Sile 875 chay sl £l
gy Crmad @ cdanliall Lmal caleSsilaglly cpus) Osle Gl B dalay g
-Olympus DP27 £5i (e ygual 8l 3930 il Jguall jgaall Jlexinly
A ohus aleal B gl Ggina ks
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>3
3 L g
_ Lgld| Ly 28| lLags 42| Lagr 56| Ly 70| Lsx 84
X SASAY
3
80.56 | 57.95 52.32 47.93 44.78 42.44 54.33
Control 1
b-d h-j i-m j—n I-p m-p cd
90.82 67.78 61.45 55.90 71.85
Control 2 82.90 a—¢|72.24 d-f
a e-h g-i i-k a
30 % 87.82 | 72.91 61.97 57.31 52.00 40.13 62.02
| ab c—f g-i h-j i- m n-q b
78.09 57.38 54.69 45.77 56.11
60 % 69.43 e-g 31.27 g-s
b-e h-j i-l k- o c
90 % 75.12 | 58.92 51.20 45.16 35.85 25.41 48.61
| c—f hi i-m k-o o-r s e
78.01 54.55 45.72 34.87 26.32 51.12
100 % 67.23 f-h
b-e il k-o s rs de
3all il Jawq 81.74 | 68.22 58.28 53.10 45.79 36.91
iyl a b c d e f

(0.05) Juia) sinn dio Liluas) lgay oo Cilias dilids Wl Jaad I A830
L) el o8O OLEA) g
o) Gsiaal) & )
skl 4u5ll & Aporrectodea trapezoides o=y¥) olus dlelae il (3)dsaadl oo
i) gginall e @glal) slaal) (10 %100 90 60 30 Sl Aud Ally dakiall o3g]
i) Ao (Adka oliar (Bt Figle d5) Al glasd) desane a3 (olaall alual
(Adas olia hod Adalas u5) A9V Blasedd) degana (e B a2 [fpile 0.057 cilS i
o Ll Gl il S Lae ¢ a2 faike 0.059 e ol gsinall A culS G
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