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Table 1. Soil analysis used in the experiment
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* Estimation of nitrogen released during the growing season

Table 2. biochar features used in this experiment
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Table 3. Analysis of variance traits studied in clover, alfalfa, canola
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Table 3. Interaction of cadmium, crop species, and drought stress traits studied in clover, alfalfa, and canola

pomosls i olS 4 K g2 f'aﬁ‘fa"-a‘ojs &:f” Pu::“ ” ::“
Cadmium CrOP Drought stress Dry weight of Dry weight cadmiumin  cadmium in
spectes shoot oyf roo% shoot root
g mg/kg
control Aol 47.89666! 6.2151 0.0001 # 0.001~
Cl);jr 40% evaporation s aw)s ¥- 47.1383 6231 0.0001 # 0.001 7
60% evaporation .5 oo, - 43.0383k 6.2861 0.0001 = 0.001 =
control ool 49.3766! 14.9616 © 0.0001 # 0.001 =
weld s 40% evaporation s as,s f- 47.1833! 15.0633° 0.0001 * 0.001 2
control Alfalfa
60% evaporation s as,o - 43.0666% 15.4783 @ 0.0001 # 0.001 *
control KW 75.1183 14.4533 ¢ 0.0001 # 0.001*
Ca‘:; L 40% evaporation s sy ¥+ 73.3833 b 14.6416¢  0.0001* 0.001
60% evaporation 5 oo, - 69.975 ¢ 15.105° 0.0001 * 0.001~
control als 43.895% 5.211 0.1446 Y 0.19¥
cn)(::r 40% evaporation s as)s ¥+ 42495k 4705 % 0.155% 0.2%
60% evaporation s as,o &+ 39.8716! 4.1716 % 0.1825" 0.2266 ¢
control aals 45.80831 13.811¢ 0.155*% 0.2%
10 ppm AEE 40% evaporation ,.sws o, F- 42.905% 13.968 ¢ 0.1722v 0.2166 "
60% evaporation .5 oo, - 40.535! 14.4066 ° 0.1928 ¢ 0.2366*
control ol 70.0816 © 13.46 ¢ 0.8438 1 0.2133 ¥
Ca'::l . 40% evaporation x5 o ¥- 67.4083 ¢ 13.0066 ¢ 0.868 " 0.2366'"
60% evaporation s as,o - 62.8716 ¢ 11.6116F 0.8955 ¢ 0.2633 ¢
control aals 38.56™ 3.84! 0.279 0.3866 "
Clover ,u.s 40% evaporation ,ws aw,s f+ 36.4933" 3.505! 0.2962 " 0.4033»
60% evaporation .5 oo, - 33.8733p 3.1383! 0.3478 » 0.4533 &
control ool 39.8083! 12.64 ¢ 0.2824+ 0.393 ¢
20 ppm A::;’f; 40% evaporation ,.zws w0 F- 36.9083™ 12.1066 © 0.2996 4 041"
60% evaporation s as,o - 34.5416° 10.74 ¢ 0.3513 ™ 0.461
control sl 63.14 ¢ 12.44 ¢ 2.0804 f 1.17°f
C;l}l‘j‘a 40% evaporation s oo ¥ 56.94f 11.806 f 2.108¢ 12¢
60% evaporation 5 oo, - 50.9066! 10.7733 ¢ 2.156d 1.2733 4
control ol 36.565" 3.2383! 0.2996 ¢ 0.4066 °
Cl)(:jr 40% evaporation s o, F- 34.4883° 29183 m 0.341° 0.4466 -
60% evaporation 5 as,s £ 31.205¢ 2.505" 0.3857 0.49 "t
control sl 37.8066™ 11.64°F 0.31° 0.4166™
30 ppm AEE 40% evaporation ,.zws w0 F- 34.906° 10.9066 & 0.3547! 0.4666
60% evaporation s as,o - 32.8733p 9.94 1 0.4064 1 0.52¢
control awls 61.87166° 114383 F 24111°¢ 1.52¢
C;l}l‘;a 40% evaporation s oo ¥ 54.9383f 10.805¢  2.4627° 1.57°

60% evaporation .5 aws,s £+ 48.905! 9.705 " 2.6866 ° 1.7866 *
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Table 4. Continued

aalol ¥ Jgux

S paie o R b Tl Al o po
pamosls <3 obS g8 S e Translocation Accumulation Enrichment
Cadmium ___ Crop species Drought stress factor factor(mg/kg) cofficient
control sals 0.1% 0.0047 © 0.1¢
e 40% evaporation w5 s, F- 0.1 0.0047 » 0.1¢
Clover
60% evaporation s o s £+ 0.1 0.0043? 0.1¢
control sl 0.1 0.00495 » 0.1¢
i gt 40% evaporation .5 aw,s ¥+ 0.1 0.00471° 0.1¢
control Alfalfa
60% evaporation s oo, £+ 0.1°% 0.00430 0.1¢
control sals 0.1% 0.00752° 0.1¢
tad 40% evaporation s aw,s ¥- 0.1° 0.00736 7 0.1¢
Canola
60% evaporation s aw s £+ 0.1 0.00701 ? 0.1¢
control aals 0.7659 » 6.3253° 0.0146 kn
Cl"‘*“:' 40% evaporation .5 aw,s ¥+ 0.7798 » 6.5587° 0.0157 im
over
60% evaporation x5 aw,s £ 0.8102 7.2287 " 0.0185 -k
control Aol 0.7798 * 7.0715 " 0.0166 hn
10 ppm A:f"’""l? 40% evaporation s sy ¥ 0.7993 ! 7.3385 ™ 0.0185 ™k
alia
60% evaporation . aw,s - 0.8201 ] 7.7795 1o 0.02084 &
control aals 3.9851 2 59.0273 ¢ 0.0920 f
c '3"5] 40% evaporation .5 aw,s ¥+ 3.7010® 58.3685 ¢ 0.0989 ©
anola
60% evaporation s oo, £+ 3.4344 ¢ 56.15797 " 0.1029 ¢
control Aol 0.7342" 10.7547 ™ 0.0173 bm
C;"“" 40% evaporation s s, ¥ 0.7470 9 10.7793 ™ 0.0179 ™
over
60% evaporation ,.xs s, £ 0.77930 " 11.74877 i 0.0210 ¢
control aals 0.7343 " 11.24565 km 0.0201 i
20 ppm A‘l‘:“; 40% evaporation s ww o ¥ 0.7470 9 11.04024 ' 0.0212 &
alta
60% evaporation s oo, £+ 0.7785™ 12.1267 0.0253 ¢
control Aol 1.8091 4 131.6990 © 0.1567 4
Ead 40% evaporation s as,s ¥- 1.786 ¢ 120.3052 ¢ 0.1540 ¢
Canola
60% evaporation x5 s ,s £+ 1.71784 F 109.9427 £ 0.1576 <
control sl 0.74920 9 10.9547 m 0.0116"
C;M 40% evaporation ,.zws aw,s ¥+ 0.77576 11.6999 im 0.0132 ™
over
60% evaporation .55 wws,s £+ 0.7992! 119115+ 0.0150 1
control ol 0.7561 1 11.70631 ™ 0.0127 m»
30 ppm A‘l‘f; 40% evaporation s ww o ¥ 0.76910 12.3311 0.0147 kn
alia
60% evaporation x5 aw,s £ 0.78943 m 1331251 0.01690 hm
control Aol 1.5981 8 148.8723 2 0.16445°
c "”’l 40% evaporation s we s - 1.5804 1 134.8604 0.1621 b
anola
60% evaporation .5 oo, £+ 1.51173 130.2834 4 0.18052




oy

Pruvot and ) ale o (SL LS ais ) Cuond jo I3l
Lyl b o as ol las Geiss ol mls (Douay, 2006
g 4l 0 poedlS (lie S50 poneslS mhaw 8l
ol edmslis gl mldl slee elil o pioren
oS LULLS 4o Wiy e 51 oS o5 el llas
ol 04 eolatwl pgesls ale Kiw lps & ongll
O ada) 5o poredlS Gliee bz Slol IS ow) p
£S5 koo IYAYY) Jol Jlo jo cls (lej 5o jlg aS 0ls
Aoy @ poresls iy JUsl I atdly (p5skS »
sald slojloss jo JUH pliee o ytien 5 &5 5ol

(O Jgoz) ol ovalive (+/FFY ) Jl>gu

@ bgipe adn) ;5 psredlS Glime (nteS 5 (LS o kS
dN) oSl b @bid) pemedlS wali gla,las
I3 03230l 45 sy (LS 0 ohS Sy 5 05 e
L(F Jooz) og vols e a4 ol gowo,0 A9/FY
S 5 Gl 5 ST s psedls i
B 50wl ady; 50 poesls @ead Glime (e
Sglite Uy s 4 el (nl &5 ol jad g axig
il g aday U1 50 poresls mex o 2L loaiss
(F Jguzx) conl slsn
Nhso @oS Al 50 poresls (Bl laaiss el o
Ramos et al., ) 0gi o Jie S 5 a4 o5 Jade

el aS Wlos,S 555 cpubime S Cpwicmen (2002

I35 5 4 b 30 axfllaod 90 lio 51 sz gut (shol 1 8 Jya

Table 5. The main effects of biochar on the studied traits in clover, alfalfa and canola
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stlep pladl 4l The The B
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e Gl sles weight of weight of cadmium cadmium Translocation Accumulation Enrichment
Biochar treatments shoot root in shoot  in root factor factor cofficient
-------- g-mmmmmm -—-——--mg/kg------- mg/kg
- 44 .84 9.59b 0.6203*  0.4630* 0.983 30.71° 0.0702
Control
Jol Jlw s’ (4o 5o Hlzgm
Biochar at the time of 53.342 10.532 0.5485>  0.3877° 1.0282 32.852 0.065°
cultivation of the first year
9 Jol Jlw calils o 5l o sl g
P33 Jlu S o o
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Biochar after the first year
harvest and at the time of
the second year cultivation
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In each column, the means with at least one common letter based on Duncan's test at the level of 5% probability have no

significant difference.
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Fig. 1. Triple interactions of cadmium chloride salt [control (al), 10 (a2; 10 mg.kg™"), (a3; 20
mg.kg), (a4; 30 mg.kg )], biochar [control (c1) , Biochar at the time of cultivation of the first
year (c2), biochar after the harvest of the first year and at the time of cultivation of the second
year (c3)], crop species [clover (b1), alfalfa (b2), rapeseed (b3)]on Translocation factor
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