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Abstract; The safety of vegetable productlgn is a|key/link in teducing cadmlu;rl consumption  through the food chains: “Field
expel;pment,s were conducted to investigate the effects of composme materials ( calcium silicate-biologicalhumus fertilizer) on the growth
of shallots and'th@ uptake of Cd by shallots from contathinated. ‘ggriculturdl soil. Four treatments (T1: 0.5% calcium silicate +0. 5%
biological hﬁfnus‘fertilizer; T2. 0.5% calcium silicate™ 1'..6% biological humus fertilizer; T3: 1.0% calcium silicate + 0. 5%
biological humus fertil.izer; and T4: 1.0% calcium silicate + 1. 0% biological humus fertilizer) and a control group ( CK) were
adopted.” The changes in soil pH, DTPA-extractable Cd, biomass of shallots, and cadmium concentrations in shallots over time under
different treatments were analyzed. The results show that the application of composite amendments decreased the concentrations of
DTPA-extractable Cd in the soil. In particular, after T3 treatment, the concentrations of soil DTPA-extractable Cd decreased by
60.71% , 49.54% , 44.63% , and 58.94% after 14, 28, 42, and 56 d, respectively. The biomass of the shallots aboveground
increased significantly by 107.99% and 107.19% after T3 and T4 treatment, respectively. The composite amendments exhibited
different effects on the uptake of Cd by the shallots from the soil, and the T4 treatment was the most effective in immobilizing Cd and
inhibiting translocation of Cd into the shallots. The cadmium concentration in the shallots decreased by 43. 80% after 56 d with the T4
treatment. In conclusion, T4 is the optimum treatment for soil cadmium immobilization.

Key words : cadmium; DTPA-extractable; calcium silicate; biological humus fertilizer; shallots
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Fig. 4 Concentrations of cadmium of shallots aboveground and underground in different treatments on 28, 42, and 56 d
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Table 3 Concentrations of ammonium nitrogen, available phosphorus and rapidly
available potassium in soil on 14, 28, 42, and 56 d with different treatments
e B A/ mg-kg ™! AW/ mg-kg ™!
14 d 28 d 42 d 56 d 14 d 28 d 42.d 56 d

CK 18.80 £1.00a 12.22 £2.50a 18.71 £1.13a 19.49 £0.20a  830.00 +28.38¢ 611.33 £2.96a 531.00 £18.34a  658.00 +53.70a

Tl 22.32 £6.00a 20.84 +0.37b 17.59 £0.40a 18.58 £1.26a  711.33 +7.33ab  732.33 £28.67b 746.33 £34.65bc  689.00 +27.61ab

T2 23.76 £2.00a 21.07 +0.79b 18.90 £1.54a 24.38 £2.39ab  682.00 £39.21a  739.00 +51.22b 707.33 £10.41b  759.33 +36.41ab

T3 51.88 £13.65b  26.56 +3.15b  20.52 £0.33a 19.32£2.88a  781.67 £15.60bc 750.67 +33.39b 748.00 £13.32bc  786.00 £23. 18b

T4 19.80 +3.12a 24.24 +1.57b 36.22 +5.25b

26.95 +1.42b

733.33 +38.48ab  735.67 £20.33b 808.00 £8.96c¢  752.67 +37.32ab

e A/ mg kg ™! FHHLT/ %
14 d 28 d 24 56 d 14 d 28 d 44 56 d
CK  270.33£21.07b 132.67£6.77a 127.67+2.03a 162.33+0.88h  4.22£0.05a  4.79£0.03a  4.57 +0.06b 5.81£0.39ab
TI  135.00£18.77a 236.00+15.70b 133.33£22.52a 129.67+11.20a  5.27+0.56ab _ 4.40:0[09a  4.91:0.538 5.60°0. 20a
T2 149.67 £12.47a  187.67 £25.76ab 131.67 £26.19a,.133.00 +2.52a  5.67 £0.24b | 5.47+0.23al  5.48 +0.21b uﬁ“'45'+o 26h
T3 193.00£26.63a 185.00 +21.0lab 146.00+5.03a | 143.00 +7.77ab  5.60 +0.38b | 4767 +0/73a ' 2.45+0.66a 6/ 14 +o 19aly
T4 162.33£17.63a 162.33%1.20a  171.00£16.70a 198.00+4.58c  5.14£0.49ab /5.500.0404 | 5.36£0.050h 5. 40a+o 030a
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Table 4  Correlation analysis relationships among total cadmium in shallots, soil pH,

DTPA-extractable cadmium, organic matter, and biomass of shallots

PR + 4 oH {i i 1 BT A A R
DTPA-Cd #A4r Cd #4r Cd SR S

HHLB 1 -0.561" 0.316 0.415 0. 486 0.720 0.615*
DTPA-Cd — 1 ~0.674* -0.125 -0.795* -0.522* -0.382
pH 1 — — 1 -0.349 0. 488 0.135 -0.0190
2 1-#84 Cd — — — 1 0.243 0.535* 0.700 **
A TSy Cd — — — — 1 0.328 0.222
M oy R i — — — — — 1 0. 935 *
A TR YR — — — — — — 1
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Table 5 Ratios of aboveground/underground cadmium contents of shallots and underground cadmium

contents of shallots/soil DTPA-extractable cadmium on 28, 42, and 56 d in different treatments

e R B TR e M R R R TR At/ L HE DTPA ARG S
28 d 42.d 28 d 42.d 56 d
CK 0.57 +0.08 a 0.92+0.14 b 1.50 £0.09 ¢ 2.73+0.37 a 2.30£0.26 a 2.67+0.34 a
T1 0.76 +0.25 a 0.80+0.0lab  0.85+0.14ab  2.47+0.68 a 2.98+0.39 a 5.01+0.55b
T2 0.69£0.29 a 0.83+0.06 ab  0.74£0.06 ab  3.51£0.88ab  2.14£0.65a 5.70 £0.57 b
T3 0.35+0.02 a 0.65+0.03 a 0.99+0.19 b 5.28+1.05b 2.73+0.17 a 4.93+0.53 a
T4 0.38+0.03 a 0.63+0.03 a 0.55 +0.06 a 3.62+0.38ab  2.94x0.07 a 5.68+0.78 b
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