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Fig. 1. Effect of paraquat on plant growth of cucumber and corn. (Paraquat was applied at 1.2

g ha' to cucumber and corn plants; initial sampling time was 4 h after paraquat
application; visual injury rating: 0 indicates no injury, 100 indicates complete

destruction.)
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Fig. 2. Changes in the values of Fyand Fv/Fm for cucumber and corn plants after paraquat

treatment.
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Table 1. Paraquat residues in cucumber and corn detected by a magnetic particle- based ELISA

Residual level (ng gfwt ') ?

Days after application

Cucumber Corn
0 63.59+0.18 81.51 £ 0.35
3 49.79 £0.13 70.04 £ 0.31
6 38.83+0.11 52.07 £0.19
9 22.59+0.14 45.54 £ 0.15
12 22.35+0.06 36.21 £0.18
15 21.82+0.11 21.83 +£0.09
18 21.12£0.10 15.38 £0.12
21 20.06 = 0.05 10.01 £0.11
24 17.65 £ 0.08 8.76 £ 0.09
27 13.42 £ 0.05 6.80 £ 0.09
30 11.01 £0.05 5.07 £0.09

! paraquat was applied at 1.2 g ha™ to cucumber and corn plants; initial sampling time was 4 h
after paraquat application.

? Mean values of paraquat detected using the immunoassay were 0.43 + 0.05 and 0.56+0.02
ng (g fwt)"' on non-treated cucumber and corn, respectively.

R I EIISE ISR SEILE BRI L VA O
Table 2. Occurrence time for phytotoxicity and growth inhibition of cucumber and corn plants
caused by paraquatl)

Investigated items Cucumber Corn
Phytotoxicity (injury > 10 %) 3-18 DAA? 6-12 DAA
Agronomic characteristic

Plant height (inhibition > 10 %) 3-18 DAA —

Leaf number (inhibition > 10 %) — —

Fresh weight (ilnhibition > 10 %) 6-15 DAA 6-9 DAA
Chlorophyll fluorescence

Fo (abnormality > 5 %) 3-6 DAA —

Fv/Fm (abnormality > 5 %) 6-12 DAA —

Paraquat residue (ng (g fwt)‘l) 4 h-30 DAA 4 h-30 DAA

" Paraquat was applied at 1.2 g ha' to cucumber and corn plants.
) DAA: days after application.
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ABSTRACT

Chiang, Y. J.*, and Chiang, M. Y. 2003. Effect of an ultra-low rate of paraquat
application on corn and cucumber: phytotoxicity and residue detection. Plant Prot.
Bull. 45: 295 — 304. (Plant Toxicology Division, Taiwan Agricultural Chemicals and
Toxic Substances Research Institute, Wufeng, Taichung, Taiwan 413, ROC)

Paraquat is a widely used herbicide for controlling upland weeds in Taiwan.
Spraying under unfavorable field conditions often results in drift and injury to crops
in adjacent farmland. Simple and sensitive methods for detecting responsible agents
are very useful in the diagnosis of phytotoxicity of non-target plants. In this study, we
detected paraquat residues in corn and cucumber by immunoassay. Paraquat was
sprayed over the top of potted plants at the 2- to 3-leaf stage at a rate of 1.2 g ha™'.
Characteristic symptoms, agronomic parameters, and changes in chlorophyll
fluorescence were also investigated. Paraquat-treated plants showed localized
necrotic spots on cucumber and corn leaves. Phytotoxicity of paraquat treatment at
1.2 g ha™ on cucumber and corn was observed at 3-18 and 6-12 days after application,
respectively. There was a >10 % of reduction in fresh weight of treated crops at 6-15
and 6 — 9 days after application for corn and cucumber, respectively. Paraquat-treated
plants resulted in higher initial fluorescence (F() but lower Fv/Fm. However, these
changes were not significant. At 30 days after application, 11.01 and 5.07 ng (g
fwt)" of paraquat could be still detected using this immunoassay on cucumber and
corn, respectively. The immunoassay provides a longer detection period and
additional information on the diagnosis of paraquat in addition to visual symptoms.

(Key words: paraquat, phytotoxicity, chlorophyll fluorescence, residual analysis,
ELISA)
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