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700 o8 ase Jsh e Spectrophotometer
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0.44 1.46 14.14 15.20 1.494 150.20 e ela
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P<0.05

Chauhan er al , )l 5 Gh¥) B4 LSlp &
(1990
ralinll gamy S5 B @ slw deg il 3.3
Jadll &l 3Lyl ghal

On Asiee B58 m e (7) dsall s
& Dl 5 @ladd)l 5 el il slaar dug el LA
o dadll bl @byl (Al 5 maiall 5 aaall S5
o3¢l 555 ol clan el obuy Lyspall bl oy
UaaS aale (75 5210 5250) &l A5l b jealisl
Sl elaay Bygpall lblall cibed s b gl e
5156 5 145 ) b 35y 3 pualiadl o3¢d 5S35 U
F sl e TS e (54

s oshusdll 5 Cpag il S (A Rl Ghes

el elaas gyl Jadl) s ysdag Bl 3 asalisl
A sl Aagpall ey Aplae Jiadl 5 gilaadl
a8 (alal 5 L Jslad ghey) il gl
Ol o 3 ¢ Al el Galiaid e il
¢ sy agagall 5 asbinll 5 gy bl G
@ A5 esmsall Slgl 385 5 psbusdll S Al
sl oy anulisdl 5 pstugdl 5 Gaas il el
@ Y iy WS A O s A e Aiaall
Clisd palaiol dus (o 2y sl Aol 234

Oy Dbl (I Ledsdng asanirall 5 asandlll 5 a0 gall

Jadl) b gl B (TS pila ) il g aiall g wasl) 35 A ol sl Legs 3 (7) Jgaad)

<Ll kil 1aal) &l oba D lalae
54 156 145 S el
75 210 250 el el
58 180 150 Slaal cle
64 193 230 Jisall el
N.S. N.S. N.S. LSD at
P<0.05

31




Lpdadly Lypdasl) cléal) oy A (5 0 La ducgi il

36 &l 3500 b peainl) 13gd 35 (81 ) olaa Zgal
Logyall clilall 35 ) 40ld Jandl jeds el aale
s el Aggpdl bl e L jedl) ol
& Al (a5 (A i) 5 gl
Golaall slaes Ay yall ltlall ciiging WSS, aale 19
si bl ol Rupsall Ll e Usine Byl
S5 JI el Augyell bl Cilas s . Adal
G s S aile 12 &l Al B seaidl 1]
Jadll clils Gyl b AN ealiall SSI5 S 52l
ilyginns 337 ) Dl 5 (ol 5 el slaas G sl
gl e Jost 3 ¢ Aull 3 leaSliy ol o Aagle
Dsaal) Al 8 s Les Sl Jsladd (gipeiY) Lokl
pabaial bdy @l gls as) Ol (A& Pal
Jie alall Jaly dagdsudll clleall dagall caligy)
o Ay Sl 5 aulbisdl 5 jstugdl 5 il
5 abiayll all @l el e 50l el s
Ons il e ) lily o ssaslSlly s Sy (IS
- Jadl) Gl (gpmall g senall
e dop ol g ) ol il
Mane et al ,( sKhoshgoftar et al ,( 2004)
G ol A Aaglall Bbigiae il o @i SI2010)
2520380 (aliial 5 siall Al 3 Al Jplaas

daia)) i (gymdll paenall b 4uShis goed Allils

32

s il 5 aaall 58I A GRlaY) a5
S sha Bgyal)l dadll cilbls Ghsl 8 <)
Bl sl cllee 3 L3S SluS Dl
5 Dy laall 5 el b Ao pall elb e dlaally
238 Sl Canw 3 e Al Asgldl @il o5
@ e S ex e BB reg YN (A paliall
- blall pail Aoy pall leailsis dncall) Clilasl)
ralinl) s 55 B @l ok Ayl il 4.3
dadl) e gl (B AL

Gaesil (gpina EG agns (8) Usaall b @bl mag
dadll als G3hg) (b A& jualiad) 585 (Ao (ol ol
bl Ao Lgina el sluay Ay yall culilall iy
ol 5S5 (& Dl 5 @laall 5 Al slaas 335l
(130 538) Ll cpdlll Jadll il G3lys) & b€l
bl cdel s oAl e Tl
22) #3850 B ol 2S5 J8 Al obaa el
bl sy WS . gl e TS aale (18
Dl ol Agg pal) blall o lisine Jhaal) olaas 3355l
530) Ll ol A8, (8 LSl palia)l) S5
- sl e TS ol (24

slas g el ililal) of Liad (8) Jsand) sy

sy Aygyall CBlall o Ligine clos Jhaall 5 el
5 58) &b gl Ayl & J<all S5 A glaalls
bl las g 3o sl e T as il (154



e laa g 4bl daas Cpua e

Lpdadly Lypdasl) cléal) oy A (5 0 La ducgi il

o) b gl B (TS pie ) ALEN jualial) ans 1S5 B G ol A g il (8) Jgaad)

PRI el 1) J<al) saliajl G sl < ales
12 18 36 22 il el
19 30 58 38 el sl
16 24 54 30 Jrnad sle
2.90 4.50 5.10 5.00 LSD at p<0.05

Caisl) 5l Al 1 Raball 5 Gl

daaa 635. B)Aun
¢ (1990) . 2l A€ ¢ gy e ¢ Ssalidl 4
el Blys o cladll st 5 el (& gl

Aaia 135, Ghall ¢ alal) Gandly el
el s ¢ gl 5 Guis il ae ¢ aalla S
ACu) cOladll Alay jed ol S5k . (2000)
pslall 5 dwpll Alae L deasdl dnae Jled
. 525-501:(3)2¢
a5l QL (11997) L aea s ¢ ke 6
LIS i dagll L ahedl b gl ol By
Aaia 196. Gl ¢ spad) daala ¢ Ay
7. Ali, I .,and Kahlown , M . (2000). Role of
gypsum in amelioration of saline sodic .
Int .J.Agric . Bio, 3 (3) : 326-332.
8. Al-Imarah , F.J. M., Ghadban, R.A., and Al-
Shaway. S. F .(2000) . Levels of trace
metals in water from southern part of Iraq

. Marine Mesopotamia , 15(2):365-372.

33

D aluagilly clalisiwy) -4

sl Jlaain) o)) zifiud Al duhal) =il ppn e

G Ll B8 Aagld) e cbaldl (sl S )

dadl @lblal (g0ally (gradll gsandd) Clia (s

Gse palidily (S bl e Wgiae B3l

oSl OIS G (B e saadls BlsY) (b ALED alial

Glgiadl @3 sbaaly Bygyall dadll il b lama

»Aasldl e Adlad)

@l bl Jleninl Gigmg pas @l e Telug

Sl clbls (5 b Aaldl e Bkl Gl

© b lllein) i Al Aagldl 3 sl Anlles

calilall

laall -5

slae Zoaivl 5 aud L (2007) . e Ala ¢ (gua¥l]
salely Adhdall cladyall il acall Capal)
el LI ¢ ohygy Anghl gl Lol
Aaia 253, Ghall ¢ spadl dadls

slaa b Gl jalaa . (1999) .+ Gsala ¢ alead) 2
bl el I ade s . @bl e
=Y daly albdlly Alaa (g6l i) alasaudl

s 15 . 3l



e laa g 4bl daas Cpua e

Lpdadly Lypdasl) cléal) oy A (5 0 La ducgi il

water on okra ( Hibiscus asculentum) and
potato ( Solanum tuberosum ) and
properties of soil. Indian J. Agric . Sci.,

60:350-353.

15.Cresser, M.S., and Parsons, J. W .(1979) .

Sulphuric — perchloric acid digestion of
plant material for the determination of
nitrogen , phosphorus , potassium ,
calcium and magnesium. Anal. Chem.

Acta. , 109 : 431-436.

16.Dolatabadian , A, Modarressanavy , S.A ,

M., and Ghanati , F. (2011). Effect of
salinity on growth , xylem structure and
anatomical characteristics of soybean .

Notulae Svientia Biologicae , 3(1):41-45.

17.Garg , B.K , Gupta , I. C. eds. (1997) .

Saline wastelands environments and plant

growth Jodhpur ,India. Scientific

Publishers . 287pp.

18. Khoshgoftar, A . H. , Shariatmadari . H .,

Karimian , N., Kalbasi , M., Vanderzee
S.E. A.T.M., and Parker , D. R. (2004).
Salinity and zinc application effects on
phytoavailability of cadmium and zinc.

Soil Sci .Amer . J., 68 : 1885-1889.

19.Levy , Y., and Syvertsen, J.P .(2004).

Irrigation water quality and salinity effects

in citrus trees , Hort. Rev. , 30:37-42.

34

9. Amal , AM., Bettina , E.L., and Ewald , S.

(2007 ) .Response of crops to salinity
under Egyptian conditions : a review .
Landbauforschung Volkenrode, 2(57):

119-125.

10.Anjum , M .A . (2010 ) . Response of

Cleopatra mandarin seedlings to a
polyamine — biosynthesis inhibitor under
salt stress . Acta Physiol. Plant. , 32 : 951

-959.

11.Ashraf , M., and Harris , P.J.C. (2004 ) .

Potential biochemical indicators of

salinity tolerance in plants . Plant Science

, 166 : 3-16.

12. Askri , H., Daldaul , S., Ammar , A.B. ,

13.

Rejeb , S., Jardak, R., Rejeb, M.N ., Mlik,
A., and Ghorbel , A. (2012). Short — term
response of wild grapevines ( Vitis
vinifera L.,spp. sylvestris) to NaCl salinity
exposure : changes of some physiological
and molecular characteristics .Acta
Physiol. Plant. , 34.957-968.

Chapman , H.D., and Prat , P.F. (1961).
Methods of Analysis for Soil, Plants and
Water. Univ .Calif. Div. Agric. Sci.

Riverside, California.225pp.

14. Chauhan, R.P.S, Chauhan., C.P.S., Singh,

S.P., and Ram, S.(1990) . Effect of saline



e laa g 4bl daas Cpua e

Lpdadly Lypdasl) cléal) oy A (5 0 La ducgi il

24.

Soc . Agron . Inc . Publisher, Madison ,
Wisconsin, USA.1159 pp.

Taiz, L , and Zeiger, E. (2006). Plant
Physiology . The Benjamin Cummings

Publishing Company. Inc . Redwood City
California , USA. 559pp.

25. Totawat , K.L. (1991) . Effect of effluent

from zinc smelter on metallic cations in
soil and crops in cropping sequences . J .

Indian Soc . Soil Sci., 39:542-548.

26.Younis , M. E. , El-Shahaby , O.A., Nemat

Ally , M.M., and El-Bastawisy , Zeinab,
M. (2003 ).Kinetin alleviates the influence
of water logging and salinity in Vigna
sinensis and Zea

mays .Agronome

,23:277-285.

35

20.Mane , A.V. , Sankpal , R.R., Mane L.A.,

and Ambawade , M.S.(2010) .Cadmium
accumulation in (7riticum sativum L.) var
. MP Lok 1 .J .Chem .Pharm. Res .,2(5) :
206-215.

21. Mayhard , D. N. , and Hochmuth , G.J.

(2007) .Knotts Handbook for vegetable
Growers . Fifth Edition , John Wiley and

Sons , Inc. New Jersy ,USA , 630 pp.

22. Murphy, T., and Riley , T.R. (1962) . A

modified single solution method for the
determination of phosphate in natural

water , Anal . Chem . Acta, 27:31-36.

23.Page . A.L, Miller , R.H., and Kenney, D.R

.(1982). Methods of soil analysis. Part 2.

Chemical and biological properties .Amer.



Liclaa g WI.meunérb .................................. ‘:Ly.ia.f!; ‘:Lu.m?a.f/ QM/MJQ;JJ/’Q“ ‘é@ﬂxﬁi’f

Effect of Irrigation Water Quality on Some Vegetative and Rooting Characters

of Raphanus sativus L., and Its Content of Mineral and Heavy Elements

Ali H.M . Attaha * Salwa J. Fakher **  Najila M. Abd Al Hleam**
*Horticulture and Landscape Department ,**Soil Science and Water Resources
Department, Agriculture College , Basrah University, Iraq

Summary

The present study was conducted in the Lath House of the Agriculture College , Basrah University
during the growing season 2016 to investigate effect of four irrigation water sources on vegetative
and rooting characters of radish plants and its content of mineral elements and heavy metals .
Results showed that radish plants irrigated with well water recorded significant increases in plant
height , number of leaves of plant, dry matter percentage of leaf and root, root length, potassium
concentration of leaf and root, and nitrogen concentration of root . Radish plants irrigated with
drainage water had significant increases in sodium concentration of leaf and root, lead and nickel
and cobalt and cadmium concentration of leaf, and nitrogen concentration of root . Radish plants
irrigated with river water recorded significant increases in sodium concentration of leaf and root,
lead and nickel and cobalt and cadmium concentration of leaf . Radish plants irrigated with sewage
water had significant increases in sodium concentration of leaf and root, nitrogen and potassium
concentration of root ,and cadmium concentration of leaf .

Key words: Raphanus sativus L., irrigation water, mineral elements , heavy elements.
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