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Effects of 50 mg/kg As on biomass and yield of cowpea and tomato g

gL 5 Cowpea

i Tomato

fib 3 Hb bR T HEFB T B i SR Hb bR T HEFR T I i RSB
Treatment Shoots dry Root dry Fruits fresh Shoots dry Root dry Fruits fresh
weight weight weight weight weight weight
CK 23.06£3.31 a 2.274+0.38 a 72.50%+4.40 a 16.884+2.32 b 0.39£0.03 b 140.00%8.40 b
As 11.81+2.48 b 1.6540.18 a 33.30+£13.80 b 24.4243.72 a 2.444+0.76 a 212.00+15.40 a

1) AN ) 4B 3 7R [R) — i =8 A [] Ak B (1) 25 5% 8 3% (P<<0. 05), N [A]. Various letters mean the values of CK and As treatment for the

same vegetables with significant difference(P<C0. 05). The same as follows.
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Table 2 Contents and bioaccumulations of As in leaves, stems, fruits and roots of cowpea and tomato treated with 50 mg/kg As in soil
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Table 3 Effect of arsenic stress (1 mg/L As) on the

=3

organic acids exuded from roots of cowpea and tomato

mg/L
PR b SRR L H R %
Species Treatment  Malic acid Succinic acid ~ Acetic acid
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Tomato As 189.80+14.80 b 99.5042.20 b
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Arsenic stressed response of cowpea and tomato

AN Kun-da' XIONG Shuang-lian' TU Shu-xin' FAN Jia-lin®

1. College o f Resources and Environment , Huazhong Agricultural University ,Wuhan 430070,China;
2. Isotope Institute Co. LTD of Henan Academy of Sciences ,Zhengzhou 450052 ,China

Abstract Soil pot culture and solution culture were conducted to study the effects of arsenic stress
on plant growth,arsenic uptake and bioaccumulation,arsenic speciation in roots and leaves,and organic
acids in root exudates of cowpea(Vigna unguiculata 1..)and tomato(Cyphomandra betacea 1..). The re-
sults showed that there was significant difference in arsenic tolerance response between cowpea and to-
mato. Cowpea was regarded as the As-sensitivity with the characterization of the significant reduction of
biomass and yield under As stress with decrease of 47% and 54% respectively compared with the con-
trols. In contrast,tomato was selected as the As-tolerance,featuring as the significant increasing of bio-
mass and yield under arsenic stress to 1. 56 times and 1. 51 times,respectively. The As concentration in
fruit of cowpea (0. 019 7 mg/kg FW) was higher than that in tomato (0. 008 5 mg/kg FW), but they
didn’t exceed the National Food Safety Standards (0. 05 mg/kg FW). Arsenic in cowpea and tomato ex-
isted as inorganic speciation (arsenate and arsenite),and more than 65% arsenic in leaves and 95% in
roots were arsenite. Though there was no significant difference between arsenic speciation in roots of
cowpea and tomato,the percentage of arsenate in leaves of cowpea were greatly higher than that of toma-
to. Arsenic stress significantly increased quantities of malic acid and acetic acid in root exudates of two
vegetables. Compared with cowpea,tomato can exuded more organic acids under arsenic stress.

Key words arsenic pollution; cowpea; tomato; root exudation; arsenic speciation
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