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Effects of Different Cadmium Levels on the Growth and Nutrient Elements in Pakchoi
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Abstract: A hydroponic experiment was carried out to determine the effects of different Cd levels (0, 1, 10 mg-L™" Cd) on the
growth and nutrient elements in two pakchoi cultivars, cv. Huging No.1 and cv. Hangzhouyoudong. The results showed that Cd in—
hibited the growth and reduced chlorophyll contents of two cultivars. The root dry weight (DW), shoot dry weight, and chlorophyll
content (SPAD value) decreased with increasing Cd concentrations in the culture solution. Cd was easily taken up by the plants
and concentrations in shoots and roots in both of two cultivars increased with increasing Cd concentrations in the medium. Most of
Cd absorbed by plants remained in the roots, and the shoot was more sensitive than the root to Cd stress. Cd affected the nutrient
elements absorption and transport. The contents of K and Mg in shoots of both cultivars showed no significant differences in the
three treatments, but contents of S in shoots of both cultivars had a rise—fall tendency with increasing Cd concentrations. 1 mg-L™
Cd had no significant effect on K contents, but 10 mg+ L™ Cd significantly decreased K contents in roots of both cultivars. Ca con—
tents decreased, but S contents increased significantly in roots of both cultivars under the two Cd treatments. Mn contents both in
roots and shoots were decreased under the Cd treatment. The effects of Cd on the other nutrient elements were dependent on the
elements, plant tissue, Cd concentrations and cultivars.
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Table 1 Effects of Cd on the growth and chlorophyll content of pakchoi

e Cd K |1 ﬂﬁiﬁlsﬂl@ RFE 1 MR R A R

/mg « L /g ¢ plant’ /g * plant’ (SPAD Value)

W1 0 0.90+0.12 a 0.10£0.01 a 44.65+1.01 a
1 0.60£0.14(-24.1) b 0.08£0.002(-19.5) ab 39.301.02(-11.8) b
10 0.30£0.05(-60.21) ¢ 0.060.01(-38.3) b 40.43+1.17(-9.5) b

LR AR RSN 0 1.23+0.30 a 0.15+0.03 a 51.08£2.00 a
1 0.90+0.15(-25.7) a 0.12£0.01(-17.2) b 40.50+3.26(-20.7) b
10 0.40£0.10(-65.9) b 0.10£0.01(-33.3) b 37.80%1.90(-25.8) b

T 55 TR 545 19 0 BRI 2 459 TS RN B R [ SRR ] Cd KT HEEE 5 1 35 (P<0.05).,
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o DW, ALHIHAS LN 0.29 pg-g DW A0 1 mg- 1!
Cd B350 60.6 F1147.5 wg-g” DW; %0 10 mg- L~
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Table 2 Cd concentrations in shoots and roots of pakchoi

Ho ¥B Cd Eitug » ¢! DW

WA Cd & itug « ¢ DW

v
Cdo Cd 1 Cd 10 Cdo Cd1 Cd 10
P 1S 0.42+0.05 60.6+1.8 297.1+39.7 nd 484.1+34.6 5725.7+241.7
LIRANITESIN 0.29+0.03 47.5+2.0 323.7+39.0 nd 389.2+41.4 5726.0£253.2
SN 0.35 54.1 nd 436.7 5725.8

Hnd, K£KH ;CA0.Cd 1.Cd 10 43053138 0,110 mg- L™ Cd e,
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Table 3 Contents of macro and medium—elements in shoots and roots of pakchoi

o cd 7J<HA‘1 H_E#i/mg « g DW
/mg « L K Ca Mg S
VA = 0 1624030 a 23440.14 a 1.5240.19 a 5.88+£0.98 b
1 15.940.35a 2.4540.07 a 1.67£0.06 a 6.89+0.44 a
10 16.240.17 a 2444001 a 1.70£0.06 a 6.01£0.24b
LIRA RSN 0 16.4+0.31a 2.52+0.06 a 1.65+0.05 a 7.19+1.03b
1 1594043 a 2.48+0.04 ab 1.61£0.09 a 7.50£0.01 a
10 1594048 a 2.40£0.03b 1.8240.39a 6.03£1.04c
o Cd K- Y/ mg « g' DW
/mg-L* K Ca Mg S
PIF 1 0 25.8940.39 a 7.13£0.61 a 3234022a 7.91£0.64b
1 26.5240.57 a 5.66+£0.38 b 3434029 a 8.89+0.26a
10 239+1.58b 6.05+£0.33b 3.28+0.40a 9.80+£0.39 a
LR ARSI 0 27434074 a 7.8440.44 a 3.10£0.30 a 7394049 b
1 28.424+138a 6.32£0.17b 325+0.12a 9.41+04a
10 25.1£0.70 b 6.73£0.29b 3.33£0.10a 10.03+1.03 a
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Table 4 Contents of micro—elements in shoots and roots of pakchoi

e cd 7J@1F - #/ug - ¢'DW
mgL Fe Mn Zn
TE1S 0 118.18+28.63 a 84.21+5.69 a 38.86+5.01a
1 106.65+21.88 a 72.6442.66 b 40.56+3.40 a
10 100.73+26.57 a 54734+3.92b 31.661+6.63 b
U4 L 0 98.52+5.52a 105.35+9.47 a 24.80+4.93 b
97.88+15.76 a 65.54+7.65b 23.124+6.40b
10 87.51+825a 55.26+4.44b 35.084+4.97 a
o cd 7J<_EIF H/ug « g' DW
mg-L Fe Mn Zn
TE1S 0 3340.33+252.60 b 682.9+26.43 a 4550+1.10b
1 3739.334+837.17b 200.73+29.23 b 41.90+4.86 b
10 7187.30%+777.50 a 121.17£10.50 ¢ 73394526 a
M4 L 0 3 744.00£476.05 b 588.83+59.24 a 29.05+3.01 b
1 3572.00+197.19 b 343.20+38.18 b 39.524+236b
10 6381.674+236.77a 144.20+26.29 ¢ 61.631+4.09 a
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