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Effect of Liming and Organic Matter Application on Cd Uptake by Ryegrass in a Cadmium (Cd) Contaminat—
ed Soil and Its Influencing Factors
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Abstract: One acidic Cd—contaminated soil was collected near a copper smelter to study the effect of liming and application of compost and
peat on Cd uptake by ryegrass. The treatments consisted of three levels of liming, i.e. 2, 4 and 6 g-kg™ soil, and two levels of organic matter, i.
e. 2.5% and 5% in a complete random design. Results showed that the application of both lime and organic matter significantly improved the
growth of ryegrass. Liming remarkably increased soil pH and decreased 0.05 mol- L™ CaCl, extractable soil available Cd, however, the Cd
content in ryegrass showed no significant decrease and even an increase in root, thus resulting in an increased R/S ratio of the Cd content in
ryegrass, suggesting that liming can partly affect the translocation of Cd from root to shoot. Organic matter application could decrease Cd up—
take, and such an effect was further improved with the addition of liming. Compost had better effect than peat due to the acidic property of the
later, so it was important to take the pH of the organic matter into consideration when applying different organic matters to remediate Cd con—
taminated soils. It was highly recommended to apply acidic organic matter together with lime. Under the current experimental condition, soil
pH and 0.05 mol- L™ CaCl, extractable available Cd were not the good index to reflect the impact of liming and organic matter application on
Cd uptake by ryegrass.
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Table 1 The properties of the manure and peat

AR pH JES R i B/ » kg TSR g - ke HIS g « ke 4 Cd /mg * kg
A 747 16.17 13.43 34.00 nd
B 5.03 2225 19.60 19.94 nd
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Table 2 Symbols representing the treatments
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Table 3 Effect of liming and organic matter application on the growth of ryegrass (g pot™)

i CK Jiti CaCOs Jiti OM Wi L
g2 % g2 % g2 % g2 %
S 1.30+0.05 100 2.484+0.09 191.8 2.8340.85 217.7 3.174+0.30 243.7
R 0.28+0.02 100 0.7540.06 267.9 0.65+0.27 232.1 0.96+0.19 342.5
TS ot B RO
*® 4 BRARRNEBZERKRRE TIEE RN
Table 4 Effect of liming on Cd uptake by ryegrass and soil available Cd
s RESHAEHRimg + ke’ -3 e g - kg pH
S R R/S
CK 28.2443.10A 69.944+4.16C 2.47C 6.70£0.41A 4.66+0.29A
01 26.30+2.18A 91.56+5.17B 3.48B 4.74+0.32B 5.69+0.18B
02 24.404+3.96A 86.84+3.62B 3.56B 1.30+0.23C 6.93+£0.22C
03 17.01+1.83B 115.56+6.32A 6.79A 0.35+0.06D 7.56+0.03D
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Table 5 Effect of organic matter application on Cd uptake by ryegrass and soil available Cd

MIERLR A B 4 e /mg © kg

MR/ pot”!

sl +HE A /mg - kg 3% pH
S R S R
CK 28.2443.10A 69.944+4.16A 1.30+0.11D 0.30+0.05C 6.70£0.41A 4.66+0.29A
Aro 18.9842.31B 64.56+3.96A 3.27+0.25B 0.86+0.13A 5.31+0.34B 5.27+0.11B
Az 15.02+1.80C 46.35+2.82B 4.01+£0.28A 0.91+0.18A 3.94+0.23C 5.54+0.09B
Bio 22.10+2.55B 64.50+3.05A 2.63+0.17C 0.52+0.10B 6.12+0.35A 4.95+0.25A
Bao 14.81+1.86C 34.87+2.33C 3.29+0.26B 0.58+0.11B 6.52+0.32A 4.62+0.23A
®6 E—ARKETEEVYRNBEZEREFRIZNE
Table 6 Effect of organic matter application with the same level of liming on Cd uptake by ryegrass
A 1 KA K 2 KP4 3P
S R S R S R
K 26.30+2.18A 91.56+5.17A 24.4+3.96A 88.62+3.62A 17.01£1.83A 115.56+6.32A
A+ 19.21+2.30B 65.94+4.71B 18.5+1.84B 57.55+£3.41C
Agx 11.2£1.05C 43.7243.56D 14.5+1.23C 52.18+2.89C 10.9+0.85B 44.25+3.26C
B+ 24.08+2.83A 68.68+0.96B 20.62+2.12A 70.09+2.48B
By+ 16.51+1.95B 49.92+1.23C 15.24+0.56C 56.41£1.25C 12.6+1.04B 54.10+£2.17B
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Table 7 Effect of liming on Zn uptake by ryegrass root

BOSE] WA Zn Fit/mg « kg'!
CK 1844.061+78.02 A
01 1282.214+35.44 B
02 786.45+£19.36 C
03 421.05+22.68 D
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