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Table (1) Initial physicochemical properties of experimental soil before planting

<Y

EC STl il o o N
OM () JTatn  (crs PH Soil Clay Silt sand e
Texture o) o o Properties
P e jlas e ST
0.64 25 73 Clayloam 29 49 22 halaes
Soil sample 0-30
peal (38T ST L (g,lT 5l i) e pa3S ol X3 o (53T ST LT 51 1)
(Cd) After irrigation with (Pb) (Cd) (Fe) (Zn) (Cu) T
mg/kg ¢ 9 mg/kg mg/kg mglkg mglkg  mglkg Before irrigation with
polluted water) polluted water)
0.92 DTPA 1.305 0.051 6.88 1.65 1.50 DTPA
3.50 Total 10 0.4 - - - Total
Slan S ST, e85
2T STL LT 33T OTL LT 51 156l 50T ,,56
175 2 07 2 ATl LT 5l )8 EETINY-)

(CF after irrigation
with polluted water )

(CF before irrigation with polluted water )
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Table (2) The analysis of variance of the effects of treatments on some growth parameters and the
concentration of some microelements and cadmium and lead in aboveground parts of spinach

(Mean Squares ) oitx 0 Kb

< p3eo o S35 T Sz 035 505 o) e
Pb Cd Cu Zn Fe Dry Fresh sa5T (Source)
(mg/kg) (mg/kg) (mg/kg)  (mg/kg) (mg/kg) Weight Weight db
(9 (9
0.05™ 0.02”  4378" 75152  36871.52" 27167  55.05" 1 DS Senss
Carbon (C)
*k ok ok Ol Lo
0.004”  0.00008™ 0.33"°  1686.39™°  3236.40 0.17"*  189.158 1 s
Hair waste (H)
*k *k *k *k ko *k L-'T \JT
1.05 1.83 165.03” 2538.33"  55979.70 1.33"  101.147 1 SRS
Irrigation water (W)
0.024™ 006"  15.79™  75.33" 38.25"°  0.0015"*  0.054™ 1 y St g
' ' ' ' ' ' ' Carbons Hair waste (C*H)
ST ST s S (5039
0.006™ 0.01”  30.68" 57757 879.67 0.063" 277527 1 Carbon = Irrigation water
(C*w)
ST ST Dluls
0.0002"*  0.001" 12577  14504™ 1.65™ 2037 28157 1  Hair waste  Irrigation water
(H*W)
ol ST 5o Slals 5 o S (G093
0.001" 006"  60.08"  86.41" 344.28" 2.40” 1.849" 1 Carbon Hair waste =
Irrigation water (C*H*W)
0.0006 0.0002 1.58 88.78 183.37 0.09 0.347 16 (Error) b=
4.81 4.95 9.38 12.29 351 11.27 3.243 (ICV s s i

IS gae BT 892 g pac o0 O mhaw [0 (ghlo pxe oy ) maw (0 (g e oS A NS gl e
** *_indicate that variences are significant at the level of 1%, 5% and n.s is non-significant, respectively,
Carbon black (C), Hair waste (H), Irrigation water (W), CH= 1.5%C+1.5%H
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Table (3) The analysis of variance of the effects of treatments on some growth parameters and the
concentration of some microelements, cadmium, and lead in aboveground parts of lettuce

(Mean Squares) ola, » ke

< g3 o S oAl S 05 5053 ar > = e
Pb Cd Cu Zn Fe Dry Fresh s35T (Source)
(mg/kg) (mg/kg) (mg/kg) (ma/kg) (ma/kg) Weight Weight db
@ @
0.08" 0.05" 51.84™ 1957.86"  26934" 138" 1.65" 1 59252
Carbon (C)
n.s n.s * n.s o * Hox »Sluls
0.004" 0.00001™ 3.32 0.88" 9696.24 1.12 2457 1 _
Hair waste (H)
. i . - - * . LT T
0.42 1.22 13187  1343.60 152386.40 1.01 28.51 1 RS
Irrigation water (W)
0.03” 0.028" 1.16"* 0.35"* 11730.68™ 155" 5.81" 1 52 Dlalony Sgesso
' ' ' ' ' ' ' Carbon = Hair waste (C*H)
0.012” 0.04” 35.88™ 20.49™ 8855.04™ 6.02" 169.45~ 1 Sl T agSsss
' ' ' ' ' ' ' Carbon = Irrigation water (C*W)
0.00002"  0.000068™  3.29° 6.58" 4822.33" 054"  69.63" 1 Sl T ae Sl
' ' ' ' ' ' ' Hair waste = Irrigation water (H*W)
Gl ST gn Slasls 30 S (G035
0.0005 " 0.02” 1.35"™  297.097  12385.12" 0.01" 16.22" 1 Carbon = Hair wastex Irrigation water
(C*H*W)
0.0009 0.0003 0.78 15.57 21.32 0.17 0.02 16 (Error) L=
5 7.47 10.94 6.18 1.23 18.1 4 (ICV & sy b

Slosire WS 0529 pae (o)0 O mhaw ;3 (5518 S o )3 ) maw [0 (5lo Jxe cuT S A NS g e
** *_indicate that variances are significant at the level of 1%, 5%, and n.s is non-significant, respectively,
Carbone black (C), Hair waste (H), Irrigation Water (W), CH= 1.5%C+1.5%H
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sl o 53 D (ST pelan 53 5l e o3l L6 S35 O 305T bl 5 e 35 o b (sl Ko
Graph (1) Triple interaction of treatments consist of carbon black (C1 =0, C2 = 3%), hair waste (H1
=0, H2 = 3%) and irrigation water (W1 = Non-contaminated water, W2 = contaminated water) on

fresh weight of aboveground parts of spinach
For all variables with the same letter, the difference between the means is not statistically significant at the

level of 5%.
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Graph (2) Triple interaction of treatments consist of carbon black (C1 =0, C2 = 3%), hair waste (H1
=0, H2 = 3%) and irrigation water (W1 = Non-contaminated water, W2 = contaminated water) on

fresh weight of aboveground parts of lettuce

For all variables with the same letter, the difference between the means is not statistically significant at the

level of 5%.
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Table (4) Mean comparison of treatments consist of carbon black (C1 =0, C2 = 3%) and irrigation

water (W1 = Non-contaminated water, W2 = contaminated water) on some growth parameters and
the concentration of some elements in aboveground parts of spinach

(Mean) 5L
3 Py .
< p3eeol o X3 Ral = 7o (Treatment) ,l.s
Pb Cd Cu Zn Fe D.ry Frgsh )
(mgkg) (mgky) (mgky) (myky) (mgky S S
o3 T & ;.JT*‘/J S (Ge533
0.34° 0.02° 14.835%  76.152° 370.333° 3.01% 19.78° - '}
. . . . . . . Carbon 0%* Non-contaminated
water (C;Wy)
o> JT ST w/e o S (o533
0.79° 0.62° 8329 550943° 303.850° @ 2.24° 13.53¢ - J;- y
: : : : : : : Carbon 0%* Contaminated water
(C:Wy)
o:_,.\Tﬁ'c ;.,»T EYAN ; (50393
0.2¢ 0.011° 16.275" 91.702* 478.833*  3.14° 20.66° - iy
: : ‘ : ‘ : : Carbon 3%* Non-contaminated
water (C,W,)
03 )T OT#/Y o S (o3
0.6° 0.3° 13.292° 86.775° 388.133°  2.57° 18.7° S
: : - : - : : Carbon 3%* Contaminated water

(CWy)

il e 30 ngchladjajl:J‘.u Sogldr W3l sl e oS 2k 5 gyl Q}uﬁ)zfdhﬁpeze
*For all variables with the same letter, the difference between the means is not statistically significant at

the level of 5%.
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odd (Golew la AN L gladl s 9y cpl 51L(FY)
Jee o ST g sl 5005, slaeske i &S
L O @) 0LSan 5 6ol caly ol 3 358 eslizal

1- Amari et al.
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Table (5) Mean comparison of treatments consist of carbon black (C1 =0, C2 = 3%) and irrigation

water (W1 = Non-contaminated water, W2 = contaminated water) on some growth parameters and
the concentration of some elements in aboveground parts of lettuce

(Mean) KL
B Py T .
< g3 o 3 oy o e ;"); ol
Pb Cd Cu Zn Fe ry res (Treatment)

Weight  Weight

(mg/kg) (mg/kg) (mg/kg)  (mglkg)  (mglkg) @ (@

o301 o STale o S (o233
0.52" 002°  11.72° 61.888° 379.617°  196°  1221°  (Carbon 0%* Non-contaminated water
(C,Wy)
083  057°  427°  47.47° 307.833  1.66°  10.56° AT e
Carbon 0%* Contaminated water (C,;W,)
03T Lo ST /Y oy S Gosn
0.23" 001" 1268 81515 505.200°  325°  17.86°  Carbon 3%* Non-contaminated water
(C.Wy)
a3 T T /Y S (gos35
Carbon 3%* Contaminated water (C,W,)

0.46° 0.3° 7.36°  64.185"°  400.250° 2.5° 15.34°

il gr A )3 0 (65LT o 53 I e s L Bl o &S 2o O3 G112 53 4T (gla oSSl
*For all variables with the same letter, the difference between the means is not statistically
significant at the level of 5%.
ST=W; 0T yé OT=W1) 5tT < 9 (H=3% H;1=0) g0 Gyl (Sslod s 5 S mSlo dwylin (1) Jgur
TUaw! olE  21gd pINT 13 yolis Cdald 9 (Sudy SR Aoy (039)T
Table (6) Mean comparison of treatments consist of hair waste (H1 = 0, H2 = 3%) and irrigation

water (W1 = Non-contaminated water, W2 = contaminated water) on some growth parameters and
concentration of some elements in aboveground parts of spinach

(Mean) KL
T o o L
e o S oAl e “’)l: Sl
Pb Cd Cu Zn Fe Dry Fres (Treatment)

Weight  Weight

(mg/kg) (mg/kg) (mgrkg) (morkg) (morkg) ™y (@)

aJ‘}ST J:.G uT /e 5 CAL&::L;
Hair waste 0%*Non-Contaminated water (H;W,)
o3 JT T s/ 50 Sl
Hair waste 0%* Contaminated water (H,W,)
e:)ST ﬁ; UT EYAR 5 Ol&ilaé
Hair waste 0%*Non-Contaminated water (H,W,)
a.stT g_JT #/¥ g0 Ola s
Hair waste 3%* Contaminated water (H,W,)

0.3° 0.016° 16.897% 92.852° 422.233" 3.07*  23.37°
0.74* 058 10.205° 75.200° 325.117% 2.25°  18.58"
0.29° 0.018° 15.213% 91.003° 444.933% 2.06°  17.07°

0.71° 0.5° 11.416° 77.518" 348.867° 1.2 13.65¢

il o 3 0 GJDTCEM))J‘:&L&A Sl Bl sl o S ke o (sl yls oﬁwﬁ))&@uﬁgﬁ‘ﬁé
*For all variables with the same letter, the difference between the means is not statistically
significant at the level of 5%.
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Table (7) Mean comparison of treatments consist of hair waste (H1 = 0, H2 = 3%) and irrigation

water (W1 = Non-contaminated water, W2 = contaminated water) on some growth parameters and
the concentration of some elements in aboveground parts of lettuce

(Mean) KL
) P . L
o g3 o &3 T o 03 ;"); Sl
Pb Cd Cu Zn Fe ry res (Treatment)

Weight Weight

(mg/kg) (mgrkg) (mglkg) (mg/kg)  (mg/kg) © ()

oAJJTJ:.b \.;T s/ 5 CJ\&LL&
047b OO].b 1065a 71990a 487183a 25a 1567a Han‘ waste 0%*N0n_Contaminated water
(H,Wy)
e:}lT uT sl » Qlail-&
0.75a 0.48a 505C 55485b 299467C 2.6a 1443b Hair waste 0%* Contaminated water
(HWy)
oA).\T }:.9 \_)T w/Y ES &:)l%-:Lﬁ
0.47° 0.01°  10.55° 73.318"° 418.633"  2.25% 15.19°  Hair waste 0%*Non-Contaminated water
(HoWy)
a:}.‘T g_)T EYAN » Ql&:l—é
0.73° 0.47° 6.58"  56.170°  287.617° 1.85° 10.23°  Hair waste 3%* Contaminated water
(HaW»)
Lol e Loy 0 ‘5,uTcla.~,;,|>6~M Sl BB Al e SS ke o (slyls Qwﬁ)gf&bﬁlﬁﬁe
*For all variables with the same letter, the difference between the means is not statistically
significant at the level of 5%.

20 yolie cdalé p (Hy=3% <H;=0) g0 Wilwlo 9 (C,=3% C1=0) .p 550398 S slow S 1Sl duslio (A) J9ue

(eKis oolo p Fgls™ 10 p 5 o) Zlidwl ol 2198 plul
Table (8) Mean comparison of treatments consist of carbon black (C1 = 0, C2 = 3%) and hair waste
(H1 =0, H2 = 3%) on the elements content in aboveground parts of spinach

(Mean) KL
- Los
e (}:”K o~ X3 o) Pl
Pb Cd Cu Zn Fe (Treatment)

(mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (ma/kg)

T g0 Slalowle oy S (G055
Carbon 0%Hair waste 0% (C,H,)
I¥ ge SOluls /s o S (o595
Carbon 0%Hair waste 3% (C,H,)
T g0 Slasls /Y ‘_',5; (G038
Carbon 3%Hair waste 0% (C,H,)
TND g0 Slasls #/) .0 ;ﬂ; (8033
Carbon 1.5%Hair waste 1.5% (C,H,)

0.61° 0.38° 15.389° 81.202® 333.217°
0.52° 0.26° 12.775°  60.893° 358.967°
0.45¢ 0.2¢ 11.713°  88.850° 414.133°

0.49° 0.3 13.854*  75.628"  431.833°

il r 4253 0 (5ol o 53 ls ne gl BB B o S e B (1l O a3 S sl Slas
*For all variables with the same letter, the difference between the means is not statistically
significant at the level of 5%.
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Table (9) Mean comparison of treatments consist of carbon black (C1 =0, C2 = 3%) and hair waste
(H1 =0, H2 = 3%) on the elements content in aboveground parts of lettuce

(Mean) 5L
T L
S el e S oA I
Pb Cd Cu Zn Fe (Treatment)

(mg/kg) (mg/kg) (mg/kg) (mg/kg)  (mg/kg)

fov 5o Olaslowle op S (o543
Carbon 0%Hair waste 0% (C;H,)
I 50 Olasls #/e o S (G053

0.71* 0.33° 7.79° 54553 297.517°

0.66° 0.31° 7.5° 53.388" 381.933°

041 0.16° 8.91° 72.922° 404.733"

0.58° 023" 913" 72778 408.733°

Carbon 0%Hair waste 3% (C;H,)
Tr g0 Olasls %Y oy S (G053
Carbon 3%Hair waste 0% (C,H,)
TN 50 Oluls #/0.0 p S (o393
Carbon 1.5%Hair waste 1.5% (C,H,)

Lol e Lo 30 ‘5,uTcJa.~,;,|>6~M Sl BB Al e SS ke o (slyls Qwﬁ)gf&bﬁlﬁﬁe
*For all variables with the same letter, the difference between the means is not statistically

significant at the level of 5%.
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