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Abstract Two species from common aquatic plants (Ceratophyllum demersum and Paspalum pespaioides) were used as
bio-indicators of pollution with hydrocarbons compounds at Al-Kahlaa River in Missan province .Plant samples were collected
during the period from October 2012 to November 2013. Concentrations of Total Petroleum Hydrocarbons (TPHSs) in C. demersum
ranged between 5 pg/g dry weight during winter and 58.97 /g dry weight during summer, whereas in P. pespaioides ranged
between 3.18 g/g dry weight during winter and 43.44 /g dry weight during summer. Also results of this study revealed a seasonal
and spatial variations in concentrations of TPHs in both plants, the highest concentrations were recorded during summer whereas the
lowest during winter. Results of statistical analysis revealed that there is no significant spatial variation whereas there is a significant
seasonal variation in C. demersum. While results in P. pespaioides revealed that there was a significant spatial variation, whereas
there is a significant seasonal variation. These plants are capable of accumulating TPHs and can be used as bio-indicators for
monitoring pollution by this type of pollutants in aquatic environment.
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A G 2ANH O AER . RN, Y FRNsE, InEl T fe g H (Aksmann and Tukaj, 2008). JH i
WL BHAS A AGIRFNE R R R, SRR A D, VI BRI . T AR SRR ) () 2 P 45+ R0
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M TV 2L, A& S R4 A AR AR K (Singh and Gaur, 1990). W4k, i Bix s ik Sk S A Eid
ARUHE I S INHE B, e AT TR 2 A ) A Ath 20 P A 149 T8 B 4544 (CCMEE, 2000). Gallegos %5 (2000) & HiHi
o ik NFEAFRF-sema AR R, EEZRIEIREE, MR AR ERD> . AR E AT R
BN S IHIEI A K . BREA AR AT CLEE FF @ I fE A, PR e e, 2 S 3
LT (Merkl, 2004). AT 5T H PR DL K AE AR/ E A4 5 A i S A S 0 175 B i i AR M e 7R 48
PEAE BT I X 30X LA ) (1) e A A S LR IR ()R 23 8] AR S S

1R 5Tk

YRR E Kahlaa, REWE]Y 2012 47 10 H % 2013 4F 11 H, {ESRE = L8 MK MR e, Ik
NG, SRR, 63um (g @ I IRE, BETHR KM, S fFsEirdr. Grimalt AT Oliver (1993) )
BAEP R T AR PRGBS &Y, 62O T T MR AS h e A i A &40
ZIE 0.2 T MENEH Y 0~100C (1 fif S B v I & s SAK AR

Y F 5 25 (Al-Saadi and Al-Mayah, 1983)

N BT AT I AN N WY AN
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2 ERE5WR

TEAZE, HE. BEAKE, SEENPSAMEELSIREY (/g dw)iEE7 78 5~11.92,
6.02~12.106. 19.73~58.97 DL K 13.74~31.34 (£ 1), W& AN MIIEHE 4 %4: 3.18~8.46. 5.18~19.73,
16.26~43.44 Ll [ 14.09~46.03 (% 2). fEFTHIAA, KAEMMP S AMREMEYRESICRSER T, &K
SRETEAZE, WNESRRE, ARFKAEMEMSREN SR B ZER, X2 R AT Em TR
B T B RS R B A BT AS[R], T ELYS e (AR SO ARt B T — S BRI AL 22 R, bl pH AL
R E IRV Y. R B RNV 4 (Thomas et al., 1984; Al-Saad, 1994), Xt VFl & F-Ee ki iy &
AHEEREDMERE . FE, S0EmEf N e ammE b Gk EMAEENT ERARMN, Fi, X
PRI SR R B BEE 2, AN 2MKE, XM FOVEYEX A= AR, 7 RIIE
LR 4, P< 0.01, r= 0.764 K r= 0.717] X % [% 5, P< 0.01, r= 0.673 % r=0.650 ], SAmrENE
WIRTRRE (53 9 7K IR R) 2 TR R BN IE A 4, Al-Saad (1994), Talal (2008), Al-Khatib (2008)#1 Abed
Ali (2013)7EMH 7L Hor Al-Hammar. Hor Al-Howaiza A %)) & 47 JiIA] 1) — Sk A AP A3 T [FIRE D 2518
FEh, TR MR R T TER A AR, R, AR SIS ZH RN R 2H 1) 45 SR (A1 A7 A BH 5 1 2 ) A2 A
(% 5), WEATICFRIELIGH, MR R, FaEZET NIRRT AR 7, X
AE AT RERS R ML R TR P2 AR 1, AT RE &5 /K 9 il S48 4H 3\ 3] Kahlaa (Jazza, 2009). 1fif2 i 2H £ A%
Al RE R IR R B A R A TS Gt gy, i ELSE T BBk 25km BJEAS BRI AR o, FRREAE
MR — AN,

F 1A FRA S 4 R S oA iR E A S YR Y (/g d.w)
Table 1 Concentrations of TPHSs (lg/g d.w) in C. demersum from different sampling stations

=1 A
Seasons Stations
Sl S ) Wl pagiGEh
Al-Magideh Treatment unit Al- Husaichi Al-Zubair Reference
&7 Winter 9.08 11.92 7.33 10.13 5
# 7 Spring 9.35 12.106 13.33 9.07 6.02
H ZE Summer 33.71 58.97 31.87 35.86 19.73
K Autumn 22.46 31.34 25.59 31.08 13.74
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2 ANF R P T E A A YR EE Y (Lg/g d.w)
Table 2 Concentrations of TPHSs (/g d.w) in P. pespaioides from different sampling stations

FH A
Seasons Stations
Wi SIS ZH ] i) X HEZH
Al-Magideh Treatment unit Al- Husaichi Al-Zubair Reference
475 Winter 4.67 8.64 6.72 6.19 3.18
2% Spring 5.88 19.73 12.98 7.59 5.18
B2 Summer  40.44 43.44 25.48 36.98 16.26
2 Autumn 27.87 46.03 20.48 22.45 14.09

3 WA S A RS AR R A R AR
Table 3 A significant variations among seasons for the results of TPHs in plant species

LECYRLES =1

Plant species Seasons
= K HE HZ
Autumn Winter Spring Summer
24.84 8.69 9.98 36.03

&fuiE C.demersum A B B A

L P. pespaioides 26.19 5.88 10.28 32.37
Ab C Bc A

AW RE ARSI AR RN R R A ) 2 AR A
Table 4 A significant variations among stations for the results of TPHs in plant species

LEE/ELES A
Plant species Stations
A} B A A A X HE2H
Al-Magideh Treatment unit Al- Husaichi Al-Zubair Reference
18.66 28.59 19.53 2154 11.12
i C. demersum A A A A a
# L P. pespaioides 19.82 29.64 16.42 18.31 9.68
Ab A Ab Ab b

R 5 YN S iR A A R A O R E(r)

Table 5 Correlation coefficient(r) between temperatures and TPHs in plant species

ZH 7K i G =P
Parameters Water temperature Air temperature C. demersum P. pespaioides
/K Water. T. 1.00

AR AN T, 973" 1.00

S FEFD Ceratsp 7647 T17 1.00

EMF Pespal. Sp 6737 650" .804™ 1.00

TE: *KPAE 0.05, AHSRIERE, ** KCP(E 0.01, MHSCHER
Note: *.Correlation is significant at the 0.05 level; **. Correlation is significant at the 0.01 level
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