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Uptake of As by Different Vegetables from a Lateritic Red Soil Receiving As—bearing Animal Manure
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Abstract: Organoarsenic compounds are commonly used as feed additives in intensive animal production, resulting in unabsorbed As left in
animal manure. A pot experiment was conducted to study the bioavailability of arsenic (As) to six vegetables including flowering Chinese cab—
bage(Brassica parachinensis L. H. Bariley), Chinese cabbage (Brassica chinensis Linn), lettuce (Lactuca sativa Linn), crown daisy (Chrysan—
themum coronarium Linn), amaranth (Amaranthus tricolor Linn ) and water spinach (Ipomoea aquatica Forsk) grown on a lateritic red soil a—

mending As—bearing chicken manure (CM) and pig manure (PM). The rates of CM and PM were applied as 2% and 4% (w/w) to the pot soil

against the inorganic fertilizer (IF) of 0.2-0.1-0.15 g N- P,05— K,0 kg™ and the check (CK, no fertilizer application). Results showed that ap—
plication of the CM enhanced biomass of the above—ground portions of five vegetables except amaranth, while the PM increased the yield of
water spinach only, as compared to the IF treatment. It reveals that the influence of manure application rates on the biomass of six vegetables

was highly variety—dependent. The manures exceeded the inorganic fertilizers in promoting As uptake by water spinach. For flowering Chi—
nese cabbage, Chinese cabbage, lettuce and amaranth, a negative correlation was observed between the As content and their biomass in the
vegetables. There was no correlation observed between them in crown daisy. A positive correlation was observed in water spinach. Both the IF
and the CM enhanced As uptake by all the six vegetables compared to the CK, while the PM significantly increased As uptake in water
spinach more than the CM and the IF did. Fertilization, the two manures superior to the IF, increased As bioaccumulation factors (BAF's) of
water spinach but reduced those in the rest of the vegetables. Thus, flowering Chinese cabbage, Chinese cabbage and lettuce, when applied
with As—bearing manures, appeared to be less susceptible to As contamination, but for water spinach the application rates should be mini—
mized.
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Table 1 Selected properties of chicken manure and pig manure used

ol oM/ &R/ AWy A KEEY RAs B Cu B Zn/ AR A/ AR Cul A RK Znl WU/ + R R SRR ELEY
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WA 617 636 190 059 081 365 320 1464 1711 103 615 1608  nd nd nd nd
¥ 623 593 240 059 085 221 318 1262 1630 105 940 1553  nd nd nd nd
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Table 2 Biomass of the above—ground portions of six vegetables in various treatments (g pot” FW)

abEp e UNEPS L] s e
CK 16.7+5.4¢ 7.1£4.31 33.7+14.5¢ 20.9+2.4 ¢ 47.1£6.3" 45.5£2.6"
IF 60.4+17.6" 38.0+8.2° 151.9+35.5 ¢ 80.1£15.0 105.1+7.4 ¢ 65.7+5.4 ¢

CM1 110.0+10.5 © 98.9+21.2" 272.0+48.9 " 91.3+12.3 ¢ 73.6+£5.2 "™ 93.2+5.7"

CM2 111.7+13.1 ¢ 142.4+13.6 © 403.9+93.0 ¢ 70.0+16.3 ™ 63.7+4.8°¢ 38.4+8.4 ¢

PM1 18.9+2.8°¢ 8.6+3.8" 115.5+19.3 ¢ 60.9+9.5 82.1x14.6" 103.2+7.7"

pPM2 17.0+5.6 11.2+3.0" 87.2£14.4 47.9+8.0" 102.2+18.4 * 130.3+16.7°

AR AR R R 22 573 .35, P<0.05,
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