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Effects of Different Amendments on Fractions and Uptake by Winter Wheat in
Slightly Alkaline Soil Contamlnated by Cadmium and Nickel 'y 4

'
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ZHANG Jing-jing, ZHU Shuang-ge, ZHU Lis snan, LIU Hai-tao, YANG ]m kang, HUA"Dang-ling * - &
(College of Resources and Environment, Henan Agncultural Umver51ty, Zhengzhgu 450000 China)+ Yy
Abstract The ﬁffect,s of a single apphcangn of ibree ﬁmendmentb (' biochar,* hgnlte and}(hlcken manure ) on the fractlon'

transformations of .5011 Cd and Ni and uptake by winter Whedt are reported to prOVIde referenge for passivation and the remediations®t
heavy imetals in/ %oil! Field experiments were conducted to 1m‘/e%t1gate the effects of dlﬂ’erent passivators on the forms of*€d and® Ni'in
soils at different growth™stages of winter wheat” and to analyze the contents of Cd ‘and Ni in different organs of wheat. The gesults
showed thay biochar moredsed soil pH and|that hgmte reddced soil pH, but not significantly. Chicken manure significantly reduced soil
pH a!"hool“lng and mafure stages, and decreased by 0. 23 and 020 )spH units, respectively. The single application of biochar, chicken
manure , or hgmte did not reduce the exchangéable Ni'C content srgnlfl( antly, whereas the effect on the exchangeable Cd was significant.
Lignite 2% treatmentthad the greatest decrease in exchdngedble Cd at different growth stages of wheat, which were 30. 50%, 43. 34%
, and 31: 20%, respectively. The contents of Cd and Ni in the shoots and underground parts of wheat decreased to some extent, and the
extent of these decreases increased with the increase of passivator dosage. The decrease of Cd content in wheat roots was the largest
under the treatment of lignite 2% at different growth stages, reaching 38.35%, 58.00%, and 50. 20% respectively. The greatest
decline of Ni content in wheat roots occurred in the lignite 2% treatment at the booting (41.33% decline) and mature stages
(51.35% ). All the three amendments reduced the availability of Cd and Ni in slightly alkaline soil, and the passivation effect on Cd
was better than that of Ni. All three amendments also effectively reduced the content of Cd and Ni in different organs of wheat plants in
different growth period. The order of decreasing effect of Cd in wheat organs was lignite > biochar > chicken manure at the same dose of
these three passivators.

Key words: biochar; chicken manure; lignite; soil; cadmium; nickel; wheat
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in different growing periods of wheat
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of soil Cd in different growing periods of wheat

2.2.2  BRART A X INAE AN TRl AR G 9] - B8 Ni JE
BT 5

W 3 frR /N ) A A [] b B - 458 rh
Ni FE D A4S 58 (OM) fEkiE S (RE)
FEAE. S0 HRA L, 3R 75 WA BR AR 19 Ab 3, A 45
PR EX A Ni & s34 BT R R, BR IR R 0.23% ~
6. 32%, LIKEIE 2% Kb BRI IR oK ; 2540 B CA T OM
AN FRIA TR, BRSO 22.80% ~
37.33% F10.76% ~9. 15%, H.A3 5 LA 1 2% b 32
AW IR 2% RO FEIE 5K 5 25 A0 OX Fl RE 245 Ni



14

SRERHIAE A R v 4 | B A5 B/ N W A 5 ) 463

B A PR e AR R IR EE 4 SR 2. 449% ~33.99%
H13.63% ~ 19. 28%, 73 5| LA 2 29 b R FNLE ) ¢
2% A PR R I K

5% HEAR L, 2RI R A= W A 19 b33, FLAh A%
AR EX A Ni S A BT B, FEIE R 3.01% ~
5.02%, LI W% 2% Ab BRI B K, #8029 Ab #E
KZ 4540 HE CA T OM 25 Ni & 35947 BT T %, BRI
3K 10. 93% ~45. 06% F12. 76% ~ 4. 56%, 43 5] LA
W 2% Ab TR B 2% kb B I R o 5 4% 4h B
OX 1 RE #& Ni & & ¥4 B4, 32 & 08 5 20 ok
24.89% ~ 41. 47% F1 3.61% ~ 7. 69%, 43 ) LA X 3¢
1% Kb PR 2% Ab PR R 2 s e K

555 BEAH L, B LAXS 3 29% FIAB AR 29 4b 3R
EX 75 Ni &0 59 N R 31, 60% F1 2. 85%, HoAth 454k
BEX 25 Ni A7 5 5 5 BRIS 2 19 AL BRI 1%
AEBE A AL B CA S Ni & B4 B B R FE IR
$9'5.59% ~ 11.70%, LAEW 3¢ 2% 4b PR IR 4%
KhFE OM 75 Ni o 3975 I T e, Wi 4 4. 01% ~
15. 79% , LA A=W 9% 2 9% A0 B0 o R 95 K 4% b B OX A
REZ& Ni &% %i@ﬁ FT B, AR R 4 e
11, 579~ 27. 6% Fil 8. 42% ~ 22. 079, AL 4y

/ i F J i

s pgEEE R S 20

100

80

60 |

40 |

LN A%

A | -.0. ;:.i : = Hi i

o (EEEEEE AE EEEEEER |

£083979 $0Us97Y #0058zY

CRRZZES CRRZZ4AS CRRZZAA
A HRl IR

3 SAFIRME RN EREE KT Ni SR
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of soil Ni in different growing periods of wheat
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Fig. 4 Effect of different passivator treatments

on the Cd contents of wheat roots
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Fig. 6 Effect of different passivator treatments on the

Cd contents of grain and glume of mature wheat
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Fig. 7 Effect of different passivator treatments

on the Ni content of wheat roots
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