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Accumulation and transfer of cadmium in tomato and its pest Frankliniella

occidentalis
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Abstract: Heavy metal cadmium ( Cd) is one of the major contaminants in farmlands, and it could
accumulate and transfer in plants and herbivores. The accumulation of Cd in different tissues of tomato and
its important pest western flower thrips Frankliniella occidentalis were tested using hydroponics with
different Cd concentrations in this study. The results showed that Cd contents in roots, stems and leaves of

tomato seedlings increased with the increase of the Cd concentration in hydroponic solutions. The
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accumulation of Cd in roots was much higher than that in stems and leaves. When the concentration of Cd
in hydroponics solution was 20 mg/L, the accumulation amount of Cd in roots, stems and leaves reached
up to 19 333. 67 +233. 38, 122. 67 +6. 84 and 147.33 £2. 96 mg/Kg dry weight, respectively. At the
same time, with the increase of Cd concentration in hydroponic solutions, fresh weight and dry weight of
tomato roots, stems and leaves decreased significantly. After feeding on tomato leaves treated with Cd, F.
occidentalis accumulated significant amount of Cd with up to 1.95 + 0.36 mg/Kg. Meanwhile, the
concentration increase of Cd treatment further affected the fitness of F. occidentalis feeding on tomato
leaves and reduced their survival rates. Except for CK, bio-accumulation factor of tomato leaves and
transfer coefficients of stems to leaves were greater than 1, indicating that leaves had strong enrichment
ability. Bio-accumulation factor of F. occidentalis and transfer coefficients of leaves to F. occidentalis were
less than 1, showing that Cd did not have bio-magnification effects in thrips from the treatment
concentrations in this work. This study clarified the accumulation and transfer levels of Cd in tomato tissues

and pests, and provided basic data for revealing the enrichment effect of heavy metals in agricultural

ecosystem and food chain.
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Fig. 1  Effects of different Cd concentrations on the fresh weight and dry weight of different tomato tissues

W a, BFH; b, FHE, CK, 0 mg/L CI**; T,, 2.5 mg/L CI**; T,, 5 mg/L C&**; T,, 10 mg/L Cd**; T,, 20 mg/L
Cd** , BEPEEE N TFHME « R, RRFERRAS MBI 25 B (P<0.05), FEIFE, Note: a, Fresh weight; b,

Dry weight. Data in the figure were means = SE. Different letters indicated significant differences among treatments (P <0.05).

Same below.
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Fig. 4 Effects of different Cd concentrations on Cd accumulation and survival rate of Frankliniella occidentalis
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Table 1 Transfer coefficients of Cd

JhEL] - 25 -0t W — VY A 5

Treatment Root —stem Stem —leaf  Leaf — F. occidentalis
CK 0. 094 2.255 0
T1 0.035 1. 608 0.012
T2 0.018 1. 189 0.011
T3 0.015 1.225 0.014
T4 0. 006 1.201 0.013

K2 ELECINEEEREH

Table2 Bio — accumulation factor of Cd

Qb B i e s iR AT
Treatment Root Stem Leaf F. occidentalis
CK - - - -
T1 720. 00 25.27 40. 63 0.49
T2 1047.33 18.22 21.67 0.24
T3 691. 33 10. 26 12. 57 0.17
T4 966. 68 6.13 7.37 0.10

AW E R Cd et 5 F Rz M
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Hit # M (Hladun et al. , 2015; 75, 2017),
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B, Cd Tt F 5% 78 275 fe 8 B (R NI, 5%
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AWFFEE T Cd HE IR R A, AR
ESNE X211 S A st e e Y TR N R 2
ARG, AR Cd b FRVR BEAIE N, HEPH
T, Yy AR 2R DL R VY AR A7 i 2 AR,
HAAY A A ZURE BRI Y Cd R B i 3 m,
AR Cd 1A Y A% 38 0w SR BRIt T i g AR A
B A AR T e T R A R G RN e M KR
AV TEEZ R L T3 S8 . itk — DR Cd X
i) o AR 2 el Y S BT, 3 R 6 O A A FH AL
R PEALIR PR HEATINE . [, WX Cd &
8 — PO AR S0 By — R MO W B X R Y BE PR AK
AT B R G
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