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Table 1: Mean of some chemical characteristics of water and wastewater

Wastewater standard limitation for

s 6 no o laste! o
4 4lss )L.f . )GL‘;S Standard ol aals “*;‘ >y sk
i 59l Waste water Contro Units Paramiters
s gl SS9 (FAO)
Conducted to L.JSEd for
surface waters Agriculture and
Irrigation
5-9 6-8.5 6.5-8 7.02 7.45 - pH
- - 0.70 5.42 0.53 dS/m EC
b - 450 3468 339.20 mgL* TSS
50a 100a - 952 - " BOD**
100a 100a - 1522 - " COD**
- - - 15.23 1.33 ) ESP
- - - 13.41 1.50 (mmol/L)*? ESP
75 - - 240 140 mgL™? SAR
100 100 - 72 12 " Ca
- - - 39.13 3.54 meqL? Mg
- - - 1 0.07 " Na
- - - 7 6 " K
- - - 12.50 2.50 " HCos~
600b 600 4 1686 62.13 mgL™? Cos
400b 500 - 88.50 20 " Cl
6 - - 116 8 " S04
2 2 2 0 0 " P
1 1 5 0.26 0.19 " Zn
2 2 0.21 0.02 0 " Pb
1 0.20 0.21 0 0 " Ni
0.11 0.05 0.01 0 0 " Cu
3 3 5 0.22 0.03 " Cd
1 1 0.20 0.12 0.04 " Fe

AYVYY) s jlas cblas ol o laslewl o
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Al S doye Ve 5l ks (94,9 aiele YT (S 0 digai b anslin jo by BOD oeals
215 00y gte Jsloma Slse g Slilges LIS Sl (255 Dl 45 051wl Slre (90 50 Jgazr o ead e (lies Sl i Sl b alss D
dans il as,e 08 5l i g e Voo glads
% Standard Environmental Protection Agency (1994)
#x. Taken from the laboratory Tsfyh-Khanh industrial town of Bu-Ali

a: Reduce effluent BOD compared with 24-hour composite sample inlet should be less than 90%

b: Discharge at a concentration greater than the amount specified in the table shall be permitted if the effluent
concentrations of chloride, sulfate and soluble receptor locus in the 200 meter radius does not increase by more than ten
percent

AD



& iinr § 550 45 Dl b oadiis lol oS5 o Jsloa
IS 6 yiaS (5 yeds oS aals S L izt o wilazils
SLe o el alizee AT s Jole Jodods 0 i
I3 o iy SV CBLE b oy 5,8 S S
Cllé g il L wop S Jybna ol il
Lo Loy (rs 50 ol o)lbgo Cadl o (S ol
2009 (o Seom 5 755,135 Cubl 5 CsSin s il om

o arhal Olus b 55lol 45 ols plas hagh ool b
s Gioll 1) S 0 jaud mesd Gl ol allys
33 b YL cdale s @ wilgs oo ol (pl 5T Jgo2)
~03,5 oo (1992) ol es 5 ' T 25l 53,018 Sy
i 6,05 g ks o ool ol Lo, lzaS S5 as
S5 Olg e8) 4 Geizmea il | laoluy 08 5 Jol>
3 b b sl (S jald oS Sacisy
&39S 2l lel lp ol 5l e 5lhe slaeslinal
ool ol b YY) las,S) catls S b |
5 (2003) "5l 5 edoololi slaimgy L asilas
5l Slyian (2008) o, San g 5N 55

ma Yl a5 og ciolejl Glajled o Gl el LIS
€IS o dias LB Gl yo LIS VL cdale Lo
aS ailes,S Lo (VWWAY) oolpde o Jidls (Y Jgaz ) og
o Bl i s IS wlp e o ol b s
Coms 3> 3 g 00lo o8l S o |y jaie ol cdalé Wlgs
s b oaalllas oyl 5l Jols mbi wley obLS oy
i Ky Gaizmed )l SlyZen VVAT) (g (tngy
5 05 w2l bl slejles o Slise 5 oluS o
Ol o diz e el cesoas T Jlews jo oyl cdale aSTos
s odalie gl cme gl LS Ty Jlas g ks
Y Jgoz)

6. Arienzo
7. Suzuki
8. Tasadilas and Wakalis

NS

S ilaond GBS 3 o g (0015 556
S oS aipdeal Seai (Jols cbale Sl Jdsa el 5590
ol 5 ol s (1985 o) e 5 | o) wuil ansls
(1995) oSen 5 il slagiagy mls L asdlhs
Syl cillas

Sy on oddlive ¥ Jgazx ;0 sl Cawdds @l (wluly
s ool a8l g5zl il bylas o JT goole s
logigs mbi 05 sl ire g bl Ll 5 (ml33l
Pl San s s LS s (1986) Lo «(1981) lige
0,8 Josay S JI olge ]38l saimsylas (2008)
ialojl gloslens Grmghy oal 5o oS by ailoe ol
Sl ool JIgosle Lld 5l sals [l b awglas o
il ey ) SoeolisS (6 S0y A diely syl a5 Wl
Sy, alis (CEC) sl ol codb ol s,
Slas,s b cow 5 09 bjles o JIeole Ol
(7 Jga) 28,55 )18 Gl L skl ooglice

ol b onisg bl oSl Jobs 5 Jslone myi loiio
a5 Wlgi oo 095yl (nl &5 09 lajles Ko 5l e
(F Jgoz) adl s cnl 5o S 6)9d plime I
S Jolo 5 (oS masie g peandS Jlaie (riizmen
sl gy wals jles b oawslie jo Cluy b esdis,lol
ke 9 pelS )90 )3 LS RIB cnl a5 ol las
52U Olpess (¥ Jgo2) 090 o sxe s bl bldas Joloe
sjlos o (ol 5 Jsloee muiie 9 S il o
Slay o bossls ol o clle Loay Yool iybes]
peely Ol IR o Sliy b bl wBlioe 5008
Of Olie ASTa> a5 9k 0 lajlas o Jsloxe 5 Jobs
T slo)les 9 jless Gl G diz o 08 svaline Ts Lo 5o
(Y Jgoz) ot saaline (g lo gxe WS T,

ol ot Slulas wilgs co w0 ls S ylg5 el a5 1> ]

Sl aile S 2L b oS 50 Jslne lapygsl b
slaSls o (g 05 ral> (sl o) Gl S
Sl g a¥ o 5 ol o5 T plradlr ol (o)
bt ol 45 05800 Sonld S (o) la S )3 Jlore
55 (1985) o, LSen 5 25 5 (VYVA) esljule (glaazily |
el (i3 ()0 4S5 Sl S5 Ll 2)ls Jlgsuen

1. Bohn

2. Allands
3. Mahida
4. Saber

5. Kiziloglu



A sl [ Jgl 85l [ om0, lez alo [ AL ladgi (5,903

(cesS plml 51 B) Gialojl 090 S olead sla Shg ¥ Jgu
Table 2: The chemical characteristics of investigated soil (before cultivation)

Analysed oals (5,505l lade

Parameters ,z.l )L,

7.78
0.24
0.58
16.58
11.14
116.5
2.4 Ca*
1.4 Mg
2.30 Na*
0.26 K*
12.8 Ca*
4.3 Mg?*
2.02 Na*
0.96 K*
0.4 50,2
4.12 cr
5 HCO;
0 CO,”

PH ol

EC (ds/m) S oSl colan

(%) OC T slga

(cmol/kg) CEC _sssls Jobs oud,ls
SAR s i g

(mgKg™) Available P Lis> LB ,aus
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Table 3: Mean of chemical characteristics of soil, before and after cultivation
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Mean values followed by the same letter within a column are not significantly different at the 0.01 level, according
to Duncan test
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Table 4: Mean concentration of some heavy metals (extracted by DTPA) before and after cultivation (mgKg™)

Fe Cu Mn Cd Ni Pb Zn Treatments s LS
8.69° 0.61% 7.97° 0.03¢ 0.312 1.74° 5.42° T,
9.48° 0.63 8.59™ 0.03% 0.31° 1.82% 6.83" T,
957 0.64° 9.92% 0.04% 0.33° 1.88% 8.10%® T,
9.80° 0.69° 10.18° 0.04% 0.42° 1.98° 9.542 T,
9.49° 0.072 10.92% 0.04 0.42° 2.01° 10.18% Ts
10.61 0.73 12.20 0.04 0.36 2.15 8.45 Soil <1551 )3

before cultivation
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Mean values followed by the same letter within a column are not significantly different at the 0.01 level, according
to Duncan test
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Table 5: Mean biomass in studied treatments (mgKg™)

Dry weight i 59

Wet weight ;5 54

Aerial lsa sl Treatment ,Lo.5

Root sue Aerial part ;lsa ol Root sue
part
2.15% 2.62% 26.27° 27.30® T,
2.84° 3.73® 48.34° 44.41° T,
2.91° 4.042 41.04% 43.33° Ts
1.73° 2.29° 27.46% 26.89% T,
1.81° 2.10° 22.91° 17.80° Ts
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Mean values followed by the same letter within a column are not significantly different at the 0.01 level,
according to Duncan test
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Table 6: correlation coefficient of Na, K and available P in soil and uptaken by plant
RoOt oué s ol ROOt oué s ROOt oué slos ol Soil s>
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- - - -0.35™ 056" P aus
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-0.61" -0.75" - - - K aamlis
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**Correlation coefficient is significant at the 1 % level; ns Correlation coefficient is not significant
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Fig. 1: Comparison of mean concentration of Na, K and P in aerial part of Radish for studied treatments
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Fig. 2: Comparison of mean concentration of Na, K and P in root of Radish for studied treatments
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Table 7: Statistical concentration of heavy metal in aerial part of Radish for studied treatments

Mn ).o.iuo Fe U’Q’T Cd (:9,:.@.)[5 Pb pow Ni JS») Zn &9y Cu O a0 » u])_u_,_‘ Eas
Ms Ms Ms Ms Ms Ms Ms df o] Source of variation
1.87™ 104.70™ 0.01"™ 0.013"™ 0.11"™ 5.40"™ 0.04"™ 4 Treatment ,lLo.s
1.82 93.77 0.003 0.008 0.05 164 0013 10 el sl
Experimental error
2.05 105.98  0.0039 0.008 0.04 4.14 0.03 15 6)'°ﬁ“f5‘°‘ b=
Sampling error
ns: Non significant difference S g Dol 352 gpac NS
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Table 8: Statistical concentration of heavy metal in root of Radish for studied treatments

75 Feoal =5 pp Ni JS5  Zn c
. < 2 S u FESR . e
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Ms Ms Ms Ms Ms Ms Ms df sol;1  Source of variation
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6”"-"’
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error
S0 paiges slas
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ns: Non significant difference Sl sire ©glas 952 gpas NS
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The Effect of Applied Wastewater on Soil Chemical Characteristics and Productivity
of Radish (Raphanus Sativus) Plant

Rahimi'’, G., Amraei?, L. Marofi, S.* and Kimiyaei Talab*, A. R.

Abstract

Major problem in arid and semi-arid regions of the world is limited water sources in the agricultural sector.
Wastewater may be used for long time in order to provide plant water with some consideration of side effects
on soil chemical characteristicsS. The aim of this research was to investigate the effect of applied Bu-Ali
industrial wastewater on some chemical properties of soil and the growth of Radish (Raphanus Sativus)
plant. The green house experiment was conducted in a completely randomized design with three replicates
for growing Radish and was irrigated with wastewater (0%, 25%, 50%, 75% and 100%). The results revealed
that the applied treatments increased significantly PH, EC, soluble and exchangeable sodium, sodium
absorption ratio, soluble calcium and magnesium, available phosphorous and soil anions of chloride, sulfate
and bicarbonate. The total and available concentrations of heavy metals in irrigated soils were higher in
comparison with tap water, however it was much less than background in which was not adverse effect on
soil. The results also showed that radish yield (dry and wet) was irregular trend in which the maximum was
in 50% and the minimum observed for 100% treatment. Wastewater was not affected on heavy metal
concentrations of radish plant; it was affected on the concentration of sodium, phosphorus and potassium
significantly. Sodium concentration in the roots and aerial parts of Radish increased in all treatments, while
the potassium concentration decreased. Moreover, the concentration of phosphorus was irregular trend and it
had maximum and minimum concentrations for 50% and 100% treatments respectively.
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