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Accumulation of Aged HCH-DDT by Corn(Zea mays L.) and Wheat( Triticum aestivum L.) Roots from Soils
ZHANG Fu—jin'3, HE Jiang'¥, LU Chang-wei%, HOU De-kun'?, ZHANG Ting-yu? ZHANG Min?, Khureldavaa Otgonbayar', ZHANG Xin—xin®
(1.College of Life Sciences, Inner Mongolia University, Hohhot 010021, China; 2.College of Environment and Resources, Inner Mongolia Uni—
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Abstract: Organochlorine pesticides( OCPs) in soils may still impact plants though their uses were stopped 30 years ago. In this study, the
accumulation of aged HCH-DDT by corn( Zea mays L.) and wheat( Triticum aestivum L.) roots from naturally contaminated soil was stud—
ied in a pot experiment to access the phyto—bioavailability of aged OCPs. HCH and DDT were extracted sequentially to measure weakly ad—
sorbed, strongly adsorbed, and absorbed fractions in oot tissues. The results showed that corn and wheat accumulated aged HCH and DDT
selectively. After 60 days of exposure , corn roots strongly adsorbed about 55.49%~62.2% of the total HCH and DDT detected on the root sur—
faces, but absorbed approximate 23.3%~36.9% into the roots. Wheat roots adsorbed 73.8%~76.9%, but absorbed only 15.4%~20.5% of the
HCH and DDT detected. Differences in the ratios of isomers and metabolites were found in different fractions. The absorbed fraction was
mainly —-HCH, whereas strong adsorbed fraction was p,p’—DDT, p,p’—DDE and p,p’-DDD. The accumulation of HCH and DDT in crop
roots increased, but bioaccumulation factor (BAF) decreased with their concentrations in soils. Wheat roots accumulated HCH and DDT
greater than comn roots did. The concentrations of HCH and DDT in crop roots were significantly positively correlated with root specific sur—
face area and total lipid contents. The absorbed fractions of HCH and DDT in root tissues were controlled mainly by total lipid contents.
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Table 1 Physico—chemical properties of the tested soils

+H pH  HHlLFi/g-kg' CEC/emol -kg™ Kiki/% 4%/g kg H M/ mg kg™ B /mg-kg’ X HCH/mg-g"'  XDDT/ng-g’ X OCPs/ng-g”
T1 833 22.73 20.24 2.6 2.35 9.51 142.8 81.76+8.95 221.58+5.36 303.35+4.12
T2 8.32 22.77 20.11 2.6 2.33 9.58 145.7 217.37+£5.49 645.85+44.13 863.22+47.01
T3 835 22.68 20.28 2.7 2.39 9.61 144.4 457.64+26.52 1 211.29+82.09 1 668.94+63.25
T4 8.37 22.82 20.36 2.7 241 9.73 146.2 529.34+28.81 1 940.47+40.16 2 469.81+£66.93

T T1~ T4 SHAEHK-; 3 OCPs= L HCH+ X DDT; K U E A I B E AR Em 22 . Tl
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Table 2 Concentrations and total amounts of Y, OCPs in wheat and corn roots(n=3, DW )

TiH CK Tl T2 T3 T4
Tk W g g ND 344.47+91.83Ad 938.67£153.06Ac 1 718.432264.38Ab 2 287.30+268.04Aa
B4R MR /g pot”! ND 372.11£93.61Ad 1170.11£220.14Ac 2 725.92+310.22Ab 3 566.39+£372.38Aa
INFE W g g ND 1337.13£66.99Bd 3 122.09+451.86Bc 6 140.04+314.82Bb 7 958.37+430.62Ba
BAE Mt /g pot”! ND 753.25+103.2Bc 2039.76+221.82Bb 3 629.45+481.57Bab 3 324.83+592.57Aa

T :ND ARG 5 FIATEAR G AR K /NG T8 3OR A B A 174 B35 25 5 (P<0.05) Bt 8.3 22 5 (P<0.01) 5 H [A) Y5 YK ST [l 51 $icdie J R [)
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Figure 1 Accumulation of HCH and DDT in crop roots
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Table 3 Concentrations of different fractions of OCPs in wheat and corn roots(ng-g™)

7] 8 SN T1 T2 T3 T4

/S WS 127.05+7.79Dd 288.40+9.55Cc 439.71215.95Ch 532.31+28.62Ca
SRICE S 191.13£14.71Cd 556.57+33.89Bc¢ 1 039.28+64.86Bb 1 422.92+125.20ba
FES 26.28+5.51Ed 93.69+3.31Dc 219.43+11.64Db 332.06+40.13Da

INEE W s 274.45+14.40Bd 599.15+12.83Bc¢ 995.21+55.95Bb 1 359.28+44.46Ba
SRR S 986.38+49.14Ad 2 203.57+119.52Ac¢ 4 725.06+140.11Ab 6 751.20+114.73Aa

T E 76.29+3.52Dd

249.36+13.17Cc 419.77£14.42Cb 714.55+22.53Ca

100

[JJHCH
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80}
S
=2 60f
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w40}
®

20}

O 2 13 4T T2 T ™[TI T2

NG TR A
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Figure 2 Percentages of different HCH-DDT fractions in wheat and corn roots
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Figure 3 Percentages of HCH-DDT congeners in different fractions of corn roots
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Figure 4 Percentages of HCH-DDT congeners in different fractions of wheat roots
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