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Cadmium Accumulation in High Cadmium-A ccumulating Rice Cultivars at Different Growth Stages
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Abstract; With the development of agriculture and industry, a large number of pollutants containing cadmium(Cd) have entered the soils.
High contents of Cd in soil usually affect plant growth and elevate plant Cd contents, thus causing harm to human health through food chain.
Therefore, reducing soil Cd content is critical. Here, a pot experiment was designed to evaluate the Cd accumulation characteristics of rice
cultivars with high Cd accumulation at different growth stages. Two high Cd—accumulating rice cultivars(Lu527-8 and Lul7-9) screened
earlier were used with common variety Lu527-4 as control. With growth period prolonged, a significant increase (P<0.05) was observed in
shoot and whole plant biomass of two high Cd—accumulating rice cultivars(Lu527-8 and Lul7-9) in high Cd soil. The biomass increase
was smaller at tillering—jointing stage while greater at jointing—maturity stage. With growth period prolonged, Cd absorption by both high
Cd-accumulating cultivars(Lu527-8 and Lul7-9 ) was higher than that of the control(Lu527-4) at each growth stage (P<0.05). Cadmium
accumulation rates of both high Cd—accumulating cultivars reached a maximum at the filling stage. The shoot Cd accumulation rates of rice
Lu527-8 and Lul7-9 were respectively 2.43 and 2.24 times higher than that of the control(Lu527-4) at filling stage. The Cd accumulation
rates of the whole plant were 2.33 and 2.10 times higher for Lu527-8 and Lul7-9 at filling stage, respectively, compared with that of control
(Lu527-4). The Cd accumulation in shoot of high Cd— accumulating cultivars (Lu527-8 and Lul7-9) with high Cd treatments reached
359.28 and 331.22 pg-plant™ at filling stage, which was respectively 2.44 and 2.25 times higher than that of the control(Lu527-4). The Cd
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accumulation in whole plant were 1 374.35 and 1 240.72 pg-plant™ for Lu527-8 and Lul7-9 at filling stage, which was 2.33 and 2.10

times higher than that of the control (Lu527-4), respectively. The high Cd—accumulating cultivars accumulated significantly higher Cd at

jointing—heading and heading—filling stages than other stages. During jointing—heading and heading—filling periods, Cd accumulation by
rice cultivar Lu527-8 respectively accounted for 15.30% and 40.45% of the whole growth period, while 39.70% and 20.74% for rice culti—

var Lul7-9. The purification rate(PR) of soil Cd by shoot and whole plant increased significantly with increasing growth period before the
filling stage (P<0.05). At filling stage, the PR of shoot was 0.82% and 1.25% for Lu527-8 and Lul7-9, while 4.88% and 4.39% for the

whole plants, which was 2.44 and 2.21 times that of the control (Lu527-4), respectively. The present results show that high Cd—accumu—

lating rice cultivars have great ability to accumulate and purify Cd from soils contaminated by high Cd, and that the filling stage is the opti—

mum time for plant harvest for the purification purpose.

Keywords: rice; growth period; Cd; high accumulation
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Table 1 Available Cd in soil grown with high Cd accumulating

rice cultivars

B35 Cd & Soil available Cd
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Lu527-8 Lul7-9 Lu527-4
4¥BEHH Tillering stage 6.03 6.08 7.39
AT Jointing stage 6.21 6.17 6.05
i Heading stage 6.23 6.00 6.31
HEI M) Filling stage 5.97 5.69 5.85
Y] Mature stage 6.33 6.17 5.65
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Figure 1 Biomass of shoot and whole plant of different rice

cultivars at each growth stage under high Cd treatment
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Table 2 Cadmium contents in shoot and whole plant of different rice cultivars at each growth stage under high Cd treatment

JE 2718 Growth period b3 Shoot # Pk Whole plant

Lu527-8 Lul7-9 Lu527-4 Lu527-8 Lul7-9 Lu527-4
SrBEA Tillering stage 25.89ab* 27.46a" 21.23¢" 79.94b" 92.62a" 70.07¢*
P17 Jointing stage 21.10¢” 24.48b 23.94h* 78.24b" 86.98b* 74.99b"
JhFEY] Heading stage 24.21b* 18.83¢" 22.33¢ 75.03¢* 66.31d" 60.66d"
HESZ I Filling stage 26.20a" 25.20b* 27.72a" 83.50a* 71.16¢ 84.69a*
J S Mature stage 19.31d* 17.86¢" 12.22d° 65.27d* 54.71¢" 41.68e°

T B R AR AR /NG TR 2R TE ] — MR R AR B ) A ) — A2 B R R RHE) P<0.05 KF B Z. .

Note; Different letters indicate significant difference between different growth stages of the same cultivar at P<0.05; while different superscript letters in—

dicate significant difference between different cultivars at the same growth stage at P<0.05. The same below.

R3 AEABMHZSETHEYERERBOENL (-hn”)

Table 3 Cadmium accumulation coefficients in shoot and whole plant of different rice cultivars at each growth stage under high Cd treatment

JE 278 Growth period b 3 Shoot # Pk Whole plant

Lu527-8 Lul7-9 Lu527-4 Lu527-8 Lul7-9 Lu527-4
A3 BEHH Tillering stage 1.55d" 1.49¢* 1.03d" 5.89¢" 6.83d" 4.53¢°
PRATH Jointing stage 1.85¢ 1.76¢ 1.33¢" 9.36d" 7.67¢" 5.70d°
i Heading stage 3.55b" 3.99b 1.91b 13.34¢" 16.63b 6.76¢°
HEIY ) Filling stage 6.22a 5.76a" 2.55a" 23.78b* 21.47a" 10.21b
] Mature stage 6.31a’ 5.94a" 2.64a" 26.34a" 22.08a" 10.63a"

R4 BMRABMBESETH CARBFEFRNHEL (pg-H'-d™)

Table 4 Cadmium accumulation rates in shoot and whole plant of different rice cultivars at each growth stage under high Cd treatment

JE 2738 Growth period b3 Shoot # Pk Whole plant

Lu527-8 Lul7-9 Lu527-4 Lu527-8 Lul7-9 Lu527-4
SrBEA Tillering stage 1.72d* 1.65d* 1.15¢" 6.55d" 7.59¢* 5.04¢*
P17 Jointing stage 1.62d* 1.54d* 1.16¢" 8.20d" 6.72d" 4.99¢*
JhFEY] Heading stage 2.56¢" 2.88¢* 1.39b¢ 9.64c" 12.01b* 4.88c*
HESZ 1 Filling stage 3.82a 3.53a 1.57a 14.62a* 13.20a" 6.28a°
JAH Mature stage 3.38b* 3.18b* 1.41b" 14.10b* 11.81b" 5.69b°
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Table 5 Cd accumulation in shoot and whole plant of different rice cultivars at each growth stage under high Cd treatment

JE 27 Growth period b3 Shoot # Pk Whole plant

Lu527-8 Lul7-9 Lu527-4 Lu527-8 Lul7-9 Lu527-4
SrBEA Tillering stage 89.39d* 85.70¢* 59.47d" 340.29¢* 394.67d" 261.83¢"
17 H Jointing stage 107.00¢* 101.42¢ 76.59¢" 540.63d" 443.09¢" 329.63d"
JlFEY] Heading stage 205.07b" 230.62b* 110.69b¢ 770.64c" 960.84b* 390.41c"
HESZ 2 Filling stage 359.28a" 331.22a" 147.05a" 1 374.35b* 1 240.72a" 590.01b¢
J M Mature stage 364.53a" 343.14a" 152.11a" 1 521.88a" 1 275.89a" 614.62a°

* 6 MIKBHIZEBTHN CdiTL TR UENTNER(%)
Table 6 Purification rates of soil Cd by different rice cultivars at each growth stage under high Cd treatment

JE 2738 Growth period b3 Shoot # Pk Whole plant

Lu527-8 Lul7-9 Lu527-4 Lu527-8 Lul7-9 Lu527-4
SrBEA Tillering stage 0.21¢" 0.29¢* 0.15¢° 1.19¢" 1.33d° 0.68e*
17 H Jointing stage 0.23¢" 0.35¢* 0.25d" 1.78d° 1.53¢" 1.05d°
JhFEY] Heading stage 0.46b" 0.80b* 0.33¢* 2.65¢" 3.26b 1.18¢*
HESZ 1 Filling stage 0.82a" 1.25a 0.49b¢ 4.88b* 4.42a" 2.00b*
S BHH Mature stage 0.84a" 1.15a 0.51a° 5.54a 4.39a 2.16a°
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