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Uptake and Translocation of Chlorpyrifos in Two Leafy Vegetables
ZHANG Zhi-yong, YU Xiang-yang, WANG Dong-lan, ZHANG Cun-zheng, LIU Xian—jin

Institute of Food Safety, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China
Abstract Using water—culture method, the effect of chlorpyrifos on the growth of leafy vegetables spinach and romaine lettuce , the degra—
dation of chlorpyrifos in different culture solutions, and the uptake and translocation of chlorpyrifos in vegetables were studied. Our results
showed that chlorpyrifos at low concentrations 1.0 and 10.0 mg-L™" had no significant inhibitory effects on the growth of vegetables. Howev—
er, chlorpyrifos at a higher concentration 100.0 mg-L.”" had significant inhibitory effects on the growth of vegetables and romaine lettuce ap—
peared to be more sensitive to chlorpyrifos at this concentration than spinach. Both tested vegetables greatly accelerated degradation of chlor—
pyrifos in culture solutions. The degradation rates of chlorpyrifos in solutions were as follows nutrition solution with spinach> nutrition solu—
tion with romaine lettuce > pond water > nutrition solution. Both tested vegetables demonstrated strong uptake capabilities and similar uptake
patterns. The time reaching chlorpyrifos maximum uptake by spinach root was shorter than that by romaine lettuce root, but that by stems and
leaves of two cabbages was about the same.
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Table 1 Effects of chlorpyrifos on vegetable plants growth as

compared to control

/
mg- L™ /em Jem lg /em /em /g
0.0 332 A 1981 A 236 A 3.02 A 2122 A 266 A
1.0 332 A 2122 A 212 A 301 A 2018 A 241 A
100 326 A 20.11 A 222 A 291 A 2123 A 254 A
100.0 331 A 1991 A 181 B 236 B 1981 B 191 B
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Figure 1 Disappearances of chlorpyrifos in different solutions

2
Table 2 Degradation parameter of chlorpyrifos in different

treatment solutions

Chmg-L WA P Leld
1.026 0.035 0.982 19.7
1.010 0.168 0.981 4.1
- 0.803 0191 0983 34
- 0.918 0.204 0.987 3.6
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> >
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15.86.0.80  0.05 mg-kg™
15.9%.20.1% 3.1%. 16 d
N 13.29.1.40  0.003 mg-
kg™ 19%.35% 0.2%.
N 8.8
6d 61.25 357  0.99 mg-
kg™, 24 h N
11.65.0.55  0.05 mg-kg™
19% .15%  3.0% 16 d N
6.89.0.25  0.001 mg-kg™



29 3 429

80
70
60 -
W S0 W
ol £
il - i
® 201 ®
10
0 ; ; : : : .
1 3 5 7 9 11 13 15 17 1 3 5 7 9 11 13 15 17
FEatiE/d BEAtE/d
2.0 |— 1.2
- 1-5 B -
jE.n 1.0 - -é.a
#® i
® ®
05
0
1 3 5 7 9 11 13 15 17 1 3 5 7 9 11 13 15 17
AP/ 2Emafa/d
R OoXx -enf B Oo%x -
H2 AEREMETERREGHHERSR 3 AEREHE TERREABTEESR
Figure 2 Chlorpyrifos concentrations in spinach root, stem and leaf Figure 3 Chlorpyrifos concentrations in romaine lettuce root, stem
as a function of uptake time and leaf as a function of uptake time
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