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Distribution Characteristics of Salt Ions and Heavy Metals in Tomato Under Salinity Stress

LUO Xuan, CHEN Xiao—jiao, LI Qu—sheng®, SHI Lei, WANG Li-li, LAI Ying

(Department of Environmental Engineering, Jinan University, Key Laboratory of Water/Soil Toxic Pollutants Control and Bioremediation, De—
partment of Education of Guangdong Province, Guangzhou 510632, China)

Abstract; The distribution of salt ions(Na*, K*, Ca®*) and heavy metal ions(Cd*, Pb*, Cr**, Zn*, Cu*, Ni*) in different organs of tomatoes
grown in the soils with eight salinity levels was surveyed using a pot experiment. The influence of salt ions on uptake of heavy metal by tomato
was investigated. The results showed that Na* contents within roots, shoots, leaves and fruits increased as soil salinity increased. K* contents in
roots rose slightly, K* contents in shoots decreased significantly, while contents of K* in leafs remain unaltered from treatment two to treatment
eight. Ca* contents in different parts of tomato also didn’t change along with the soil salinity. The contents of Cd, Pb, Cr, Zn and Cu in roots,
and Cd in shoots and leaves increased along with the rise of soil salinity. However, the contents of Ni in roots, Pb, Cr, Zn, Cu and Ni in shoots
and leaves and all six heavy metals within fruits were not significantly influenced by soil salinity. It was concluded that the increase of soil
salinity had positive effect on the uptake of heavy metals by the roots of tomatoes, except for Ni. The results provide some useful scientific in—
formation for the agricultural land use of saline soils polluted by heavy metals.
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BITFAEZ B BN H] , A8 SRR AR
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Table 1 Soil salinity contents and heavy metals concentrations

BEEEAL 7 HoERI% Cw/mg-kg™ Zn/mg- kg™ Cd/mg-kg™ Ni/mg-kg™ Pb/mg-kg™ Cr/mg-kg™
B+ 1.60+0.05 74.7+£2.96a 251+6.70a 1.43+0.11a 50.0+1.89a 79.9+3.72a 80.5+3.33a
T1 0.67+0.01 59.7+2.13b 209+5.98b 0.96+0.08b 52.1+0.98a 49.2+4.76b 74.3+0.53b

T2 0.60+0.03 59.5+1.85b 214+6.97b 1.02+0.06b 49.4+141a 50.8+4.69b 72.1+0.73b

T3 0.54+0.01 61.0+2.89b 227+10.6b 1.03+0.12b 51.0+1.93a 51.3+6.59b 72.3+0.98b

T4 0.46+0.02 60.3+2.14b 218+9.29b 1.07+0.03b 50.6+1.21a 50.8+6.29b 66.2+0.90b

TS5 0.38+0.01 61.6+1.27b 222+10.5b 1.05+0.10b 49.4+1.38a 49.0+2.31b 71.3+1.50b

T6 0.34+0.01 61.3+1.13b 216+7.15b 0.93+0.15b 49.6+1.87a 50.3+3.41b 72.1+0.28b
T7 0.18+0.00 60.1+2.43b 220+6.34b 1.08+0.05b 51.1+1.18a 49.7+5.18b 67.5+0.16b

T8 0.14+0.01 61.1+2.43b 207+5.46b 1.01+0.03b 49.3+1.50a 49.3+5.28b 70.1+0.21b

I : F—3 AR FRFRRTE P<0.05 KEERBE, T,
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Figure 1 Dry weight in different tomato organs
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Table 2 Salt ions concentrations in different tomato organs
e il =
Na*/mg-g™ K*/mg-g™ Ca*/mg-g™ K*/Na* Na*/mg-g™ K/mg-g™ Ca®/mg-g™ K*/Na*
T2 35.67+2.37a 12.78+1.32a 13.81+1.35a 0.36 52.96+4.54a 22.84+2.65a 13.87+0.98a 043
T3 27.44+2 34bc 12.43+1.41a 12.01+1.20a 0.45 46.66+4.01ab 19.56+2.32a 14.93+1.03a 0.42
T4 28.76+1.98b  11.16+0.94ab 14.16+1.24a 0.39 41.73+4.65ab  29.93+2.52bc 11.57+0.89a 0.72
TS 21.59+1.82cd  11.05+1.02abc  11.90+1.23a 0.51 34.28+3.95ab  28.81+2.58b 13.45+1.07a 0.84
T6 17.50+1.34d 8.18+0.92¢ 13.87+1.41a 0.47 28.24+3.23b 29.53+3.65b 9.61+0.86a 1.05
T7 15.33+1.85d 7.57+0.84¢ 13.72+1.12a 0.49 28.25+2.28b  36.17+3.35¢d 9.18+0.94a 1.28
T8 16.12+1.62d 8.79+0.82bc 14.57+1.15a 0.55 32.25+3.41ab  40.26+3.01d 10.91+1.06a 1.25
e - R
Na*/mg-g™ K/mg-g™ Ca*/mg-g? K*/Na* Na*/mg-g™ K'/mg-g™ Ca’/mg-g™ K*/Na*
T2 49.20+4.96a 30.28+2.46a 37.66+1.63a 0.51 16.47+1.06a  58.77+6.05bc 1.75+0.23a 3.57
T3 29.09+3.41b 28.24+3.23a 33.73+1.53a 0.97 10.18+0.95b 59.11+3.89¢ 1.01+0.15a 5.81
T4 30.93+3.32b 29.57+3.65a 34.44+1.68a 0.96 10.43+0.87b 39.40+3.56a 1.41+0.32a 3.78
TS 20.27+2.56¢ 33.70+2.76a 41.10+1.43a 1.66 9.13+1.06b 47.22+4.26ab 1.06+0.24a 5.17
T6 15.68+1.34¢ 31.45+3.86a 37.65+1.95a 2.01 9.06+0.96b 40.38+4.87a 1.22+0.21a 4.45
T7 8.00+0.96d 30.72+3.25a 36.49+1.38a 3.84 7.59+0.85b 61.89+5.96¢ 0.97+0.12a 8.15
T8 8.28+1.01d 27.15+2.53a 38.49+1.23a 3.28 7.90+0.79b 41.94+5.46ab 1.12+0.14a 5.31

75% . FEER 43 3G 0, AR Cu F1 Zn & EIYBGM,
28 AR EE Cu F Zn 2L
3 iFig
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Figure 2 Heavy metal contents in different tomato organs
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