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Table 1  Effects of Cr on yields, Cr content, iron content and nitrate reductase activity of Brassica campestris L. ssp. chinensis(L.)

A Mo - ¥t T M FR B o b3 Cr & b LR Fe SR &R Fe it I TR I D T
(g/B (g/B (mg/kg) (mg/kg) (mg/kg) (NO,’, hg/(gh))

CK 7420 A 9.80 A 0.90 D 136.12a 16122 a 46.44 A

Crl 55.99 B 7.04 AB 5.89C 116.83 ab 1423.39 ab 18.81B

Cr2 27.50 C 443 B 7.08 C 125.15a 1377.38 b 6.66 C

Cr3 9.92D 3.67B 20.17 B 7472 b 1372.98 b 0.52D

Cr4 2.63E 1.68 C 4234 A 68.71b 1370.63 b 7.65C

Ee FFIARFRK NEPRERR B E AR p<0.01 Ml p<0.05 KT EZEREX, FF.
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Table 2 Effects of nitrate anions on yields, Cr content, iron content and nitrate reductase activity of Brassica campestris L.

ssp. chinensis(L.)

iSE Hb b e AR B o RHSCr A ML RS Fe Sl AR Fe &5 T S R A N v 11
€77 ) (g/t> (mg/kg) (mg/kg) (mg/kg) (NO;", Hg/(g-h))
EAZIRE: N1 27.58a 4592 16.96 b 1153 a 1146.6 b 5.85b
N2 23.06 ab 3.99a 14.62b 104.6 a 1220.0b 8.57 ab
N3 27.92 a 476 a 18.59 ab 60.6b 1500.6 ab 8.13 ab
N4 17.48 b 3.48a 2531a 105.0 a 16773 a 11.09a
PEiEIRS: CK1 70.06 a 933a 0.92¢ 136.1a 1612.19 a 23.55b
CK2 29.19b 9.29a 13.97a 102.1 ab 765.8 b 6.70 ¢
NI’ 35.79b 7.23 ab 8.78 b 103.9 ab 9923 b 6.21 ¢
N2 34.19b 6.63 ab 10.05 ab 64.6b 708.4 b 20.94 b
N3’ 17.10 ¢ 430b 12.59 ab 752b 1276.1 ab 46.10 a
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Table 3  Effects of sulfate anions on yields, Cr content, iron content and nitrate reductase activity of Brassica campestris L. ssp. chinensis(L.)

st b A MRS Mo Cr &Rt M B Fe Srig AR Fe & it W R R R D e
(g/h (g/t> (mg/kg) (mg/kg) (mg/kg) (NO;’, Hg/(g'h))

IEACE:  S1 26.62 a 453a 2520 a 86.26 a 1346.70 a 1721 a

S2 23.86a 4.19a 19.53 ab 102.15a 1403.95 a 2.86 ¢
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PEUFRE:  CK1 70.06 a 933 a 092 ¢ 136.12a 1612.19 a 23.54a
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S1’ 24.02 ¢ 535b 10.34 ab 97.78 ab 886.35b 15.45 ab
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Table 4 Effects of silicate ions on yields, Cr content, iron content and nitrate reductase activity of Brassica campestris L. ssp. chinensis(L.)

b Mo - ¥t T R ZR 0 7 Mo 13 Cr B Mo b Fe 55 &R Fe it T PR I i
€77 9) (gt (mg/kg) (mg/kg) (mg/kg) (NO,, kg/(gh))
ExRE  Sil 26.93a 4.49a 21.06 a 82.12b 13513 a 9.29a
Si2 21.09a 3.93a 16.67b 110.59 a 14209 a 753a
FAERSE  CK1 70.06 a 9.33a 0.92¢ 136.12a 16122 a 23.55a
CK2 29.19 be 9292 1397 a 102.10 b 765.8b 6.70 b
Si1’ 30.28 be 7.09 ab 6.57b 94.40 b 621.2b 2.07¢
Si2’ 42.83b 8.60 a 6.68 b 97.00 b 4554 ¢ 235¢
Si3’ 24.93 ¢ 5.95b 8.45 ab 116.50 ab 1525.4 ab 7.02 b
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Regulation and Control of Base Anions (NO3", SO.%, SiOs*) on Cr Toxicity
in Brassica Campestris L. ssp. Chinensis(L.) and the Mechanism

XU Sheng-guang, ZHOU Jian-min, BIDe, CHEN Neng-chang, XIE Zhi-yi, XU Yan-ling

(Guangdong Institute of Eco-Environmental and Soil Science, Guangzhou 510650, China)

Abstract: By hydroponics experiment, the effects of main base anions(NO3".S0,*.Si03%) on Cr(VI) toxicity of pakchoi cabbage (Brassica
campestris L. ssp. chinensis(L.)) and its mechanism were studied. The results showed that: (DWith the increase of Cr content in water culture, the
growth of pakchoi cabbage and its iron uptake were restrained obviously by Cr, therefore the activity of nitrate reductase and the metabolism of
carbon, nitrogen were also inhibited intensively, which showed that Cr was highly toxic to pakchoi cabbage in this hydroponics experiments. @Cr
uptake by pakchoi cabbage can be promoted significantly by nitrate anions (NO;’), and from it the inhibition of iron uptake by pakchoi cabbage
reduced and leaf nitrate reductase activity which abated by Cr in nutrient solution was also mitigated, showing that the toxicity of Cr to pakchoi
cabbage can be mitigated by nitrate anions when applied properly. (®On the condition of the same content of Cr in nutrient solution, at the proper
range, with the increasing of sulfate anions (SO,”) concentration in nutrient solution, Cr uptake by pakchoi cabbage decreased obviously and leaf
nitrate reductase activity was also enhanced. However, high sulfate anions concentration in water culture resulted in salt toxicity somewhat to pakchoi
cabbage and therefore reduced its resistance of Cr toxicity. @It obviously showed that Cr uptake by pakchoi cabbage can be restrained from the
increase of silicate anions concentration in water culture, but there was no positive effect in leaf nitrate reductase activity from these effects of silicate
anions, and the growth of pakchoi cabbage which restrained by Cr was also not obviously promoted by it, showing that these effects on Cr uptake by
silicate anions can not obviously detoxify for pakchoi cabbage. In this study, results showed that the proper rate of nitrate concentration is the key that
restraining Cr uptake by pakchoi cabbage in water culture, and it was an effective technological measure to restrain Cr uptake by regulating the ratio
of base anions according to this hydroponics experiment.

Key words: Base ions, Brassica campestris L. ssp. chinensis(L.), Cr toxicity



