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Studies on Arsenic Pollution in the Apple Orchards Applied Asomate
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Abstract: Heavy metal arsenic is one of the main controlled factors affecting apple quality safety, The
arsenic contents of fruit, leaf, branch, root and soil in the apple orchard where Asomate had been applied for
5 years were analyzed respectively in order to investigate the circumstance of arsenic pollution and to provide
scientific basis for controlling the pollution in apple production. The results showed that the arsenic contents in
soil and all organs of tree increased after Asomate was sprayed on the tree or spread on the bark. The arsenic
contents in leaves, bough barks, trunk barks and superficial taproots (0 ~40 cm in soil layer) increased more
compared with which increased in fruits. The arsenic contents and accumulation in soil and different organs
varied according to the different Asomate application methods. The arsenic contents in leaves and branches in-
creased prominently using the spray method, and arsenic in superficial soil (0 —20 c¢m) also increased obvi-
ously. The arsenic contents in the trunk and bough bark increased prominently, and the arsenic contents in
fruits were higher compared with that in the control when the spread method was used. Total accumulated arse-
nic content was higher using spread method than that spray method for apple tree, and total accumulated arse-
nic content above ground was higher than that under ground for whole apple tree. The superficial taproot was
main arsenic accumulating organ for apple tree. Arsenic pollution manifests permanently and extensively when
asomate was used continuously in apple orchard.
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R, ke, LEFAAGEEZWRBRELZ LN FERNE (IR, 2003) . EEM
TER—FE LG, ERRERMBLRERE T OAHBACR, EEZHZNH (TRME
DR, 2003), HETHESS, aRELLKY, WRAARXENREESHEBENEWNE ES
BOAR, HEELAERHERATEAMETFRAEH (PEARILME LRI, 2001),

MERERGZLEAERETNEEERNER, WM IEMBERESEMSE, ERAIERME
LEFHEERE. ARMORBGAAREREFEY ECHRIE (Zhang & Yang, 1992; HiER
45, 2003, 2005; Meharg & Rahman, 2003; 2={®#y 2, 2004), {(HERM ERAARMBER L (7K
M %, 1996; FER S %, 2005),

A Ao {5 P ot 4 55 B 3 SR S SR R S R AR IR A 3B R R S BT T A, LA
MAEHES BT, £r-gf . TAFRGRERZKE,

U ARSI
L1 Amess

I ERR TS B+ R FCER B K AL R BB ERN CREF OB TR 108°44,
Jtsh34041), ARERMALAEL (FL/M26/BTEEER) RE, W15 F4, BEBE3 mx4m,
WRESMNE 3 m £, LHONE L, FHREOKE 6315 mm, REMEFHE, ATER, EEAF—,
YA RKPEAERMRARW DL, TRHATHEERBLR.,

TR XL HR 3 ke, MBI T B, L3R 1, 2RIBIE 40% fa e aligtp s (7
WEFRGLTHRIFUEAFA) 700 R, HLES F, B4F 1K, BJ5—KBZ5nE R 2005 4 8
Ay, A2, XPBEME 1 m JEH A E TR 40% BRM TR AT 100 5K, HELES 4F, BF 1
K, BJa—IKIRIRIT AL 2005 483 H EA). DIREEAEAE MR Xt B, 7ef B st SR b R HLak
BRTE , R MA REEARMITIERN 3 th, BeRabME, TR 3 W
L2 HmRE

2005 9 AT, Al RERMARFAL AR L EH o

BHHOAET. B ZEER |25, RE. Wi, ER. R, ARERFRT,
FEETEMEELE | ERAMERSS em BB, ERETH. ER—MMUREER, EEERAD
RIS em BB, FEAEARE; BUFMRE, MAGERITEBIEIMARERS I, ERFAH,

REFE EWBFEEME, SRALRMTHFEIS om BB, AZFERME; REB LAY
1~2 R, BYRV/NBORE, A1 ~2 AR,

B EAL b, BEPLRA 20 1RE, YRR, BN RLMIT, M2 ~3 Fot, JERE
50 KA, fEAME.

M T 1 mj@fe ., 0~80 cm L/ZRAEEME, AHIREO ~40 F140 ~80 em +ZH 5 FHFE Iy 1H
HUEAR . JUAREAK 0 ~80 em HZMAMR, fEFMR. MARMFRA TSI S om WE, BAFIEHN
EFf .

HmRETER, HERNERIZY, BRHAITR, REUSHMEETE .

TRARSE: APTERMRMNRE T, 245K 0~20, 20 ~40 f1 40 ~60 cm 3 1+ 2 +HE,
TR E S PRIRBETR, EHHMER] kg,

L3 #HmisE

FRan MURMR : HERRAEYIRE R SEA B RKIEYE 3 1, FAZMAKMNE3 &, REETEMER
SEBA T o

RERLH . BRIEREREW, ISR . RS RTTM 45, B ALM,
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Foartd, ATERM: A—MREEAIBRER, BRE. REAMRC (EEHTF) Ba, A
MALIEEITRATY, R, RORER. BEREFNEGE, BY, AERMIVITRIK, %
ARZHEROR, BT O0CHAERIAE, i,

M SRR BT BRI, Bk, AREREGRTE 100 ~ 105C BB T A E 30 min,
RIBET0~0CEE THEMEE ., AABHEEIRE, RAHRUR, o,

THEAEE: BEEEREEAENLERT. HFERAGRNEYREY, DRHIE, F274
Hid 100 HILIER i, #XTALE 200 g R,
L4 Rz

S BUCEAREREFEN R DEH R, ARFIEANENEM SR (PEARKH
E DA, 1996).

2 RS0

2.1 FELERERA RS EKFIER
MR ALIES, SXEML, REERERMESRERM T LB/ EEEERS, Kb
MR, BT R AR B R AR A

Rl FERARLENERWH I BIREHEE

Table 1 As content in above ground organs of apple trees after Asomate treatments (mg/kg)
. 1-2F48 ZF4 . .
g 25 o A ¥ B hokmn  ERER ETAES  EFES
i Aged 1 -2 Perennial
Treatment Fruit Leaf Bough xylem Bough bark Trunk xylem  Trunk bark
years branch branch
%t B8 Control  0.016 0.435 £ 0.123 = 0.070 0.047 £ 0.209 £ 0.041 £ 0.249 +
0.003a 0.204a 0.042a 0.039a 0.010a 0.079aA 0.039%a 0. 068aA
WEME Spaying  0.022 + 1.072 £ 0.292 + 0.071 = 0.145 £ 0.756 + 0.060 + 0.360 +
0.012a 0.047b 0. 170a 0.035a 0. 008b 0. 009bB 0. 006a 0.084aA
3K Painting  0.037 + 0.830 0.267 0.129 + 0.062 + 0.357 ¢ 0.121 £ 0.852 =
0. 004b 0. 126b 0. 059%a 0.021a 0. 004a 0.091bA 0. 026b 0. 035bB

W W SAS6. 12451, NEFHNSRKRTHEREENE, KEFEN 1% KFHEREER.

Note: Small letters represent significant difference at 5% level, and capitals represent significant difference at 1% level according to SAS 6. 12

software.

AR F R, XNREEIARREKEEHAR,

WEHEAL IR A& S A BK AR R : M > BRI > ET K >1 ~2 F4AK > FRARH
>BEAR > ET AR > B, R EEMT 1.5, 2.6, 0.4, 1.4, 2.1, 0.0, 0.570.4
£, Rt EEmEEEmER, CHESMEBRNERSEESRBEKE, X—-HEETHHRE
B, BHENREREENRGZEEN, B—FmiAREERKARE —ENEIER, TEETH
EHmER., £F. BREERAES.

B AL T AR A TR S BACE R ETRI > > ERER >1 ~2 F45 > ZHE4E
B> FTAREE > FEARER > Rk, 2B EEMT 2.4, 09,07, 1.2, 0.8, 1.9, 0.3 H0
1345, Hipgsx T TmMaEEmEA, XaTREENGHEN E TREARNERAZIK, RyBETE
THERENREHAEREE. BHRCENRIH 2N ER T,

2.2 AEAEBREERHRERTHEPHSEKFILE

ME2 UGS, SH RS, FRAEEREEENTERBRATHREE, WMEZH K
HSERK R, MRRARTHMEEYNE TR, HERAEE, SMBUEN MM, MR
SEETETREF.
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AREEHRE, ERARTHEEKFAEER, BER (0~40 cm) FTHREMR (40 ~80

cm),

R2 EEMARLEHTIROIERGREMIE

Table 2 As contents in soil and apple roots after Asomate treatments (mg/kg)
ghyd s F 1R Tap root |48 Lateral root 14 Soil
Treatment Thin root 0~40 cm 40 ~80 cm 0~40 ¢cm 40 ~80 cm 0~20 cm 20 ~40 cm 40 ~60 cm
FTHE Control 0. 099 + 0.156 + 0.082 £ 0.121 0. 065 16.220 = 15.310 £ 15. 840 +
0.010a 0.007a 0.095a 0. 044a 0.029a 0. 108bB 0. 362cC 0.223bB
WEME Spaying 0. 160 + 0.498 + 0. 368 + 0.227 ¢ 0.167 18. 697 = 16.573 = 18. 697 =
0.093a 0.010a 0.011a 0.110a 0.042a 0.295aA 0.291bB 0. 756aA
3£ Painting 0. 159 0.272 + 0.136 + 0.260 £ 0.082 + 16. 157 ¢ 16. 967 £ 17.590 =
0.003a 0. 1434 0.101a 0. 120a 0.095a 0.233bB 0.235aA 0.530aB

. ®SAS6 1240, NETFHASBKTIHEREENE, KEFFH 1% KPHERBER.
Note; Small letters represent significant difference at 5% level, capitals represent significant difference at 1% levels according to SAS 6. 12

software.

ERBEMARE, TEMSRARMMESE,. SWBHLE, 0~20 cm RELEFHETEH
EETETRECEMNR, TRREAMATE Y, HY—RIRGBFBRETHE, ERTREZLE
HIPE &,

P2 T BRI N T 40 ~60 cm T EMME R, HARRKMERAEER, EERT RE
Bz L IEMMOTE T,

HEZS R TR AR S RS 16. 157 ~ 18. 697 mg/kg, B T SCHRH2E i Bk 75 44 2 SR bl 1 S
TR 16,10 mg/kg MER (EMFF %, 2004), RBRE L FEHSEESECEIERSOEGES
MR KR 20 mg/kg MIFREE (FESELEHR.L, 2000), 244G HEFREN™EERZ —.
2.3 BEBREREINERSSS

RFERERRFAHTENRBRENEYETIHTBE STV ER, SRLE L, MER
EHrEaRRER, BIRLHE (1698 mg) & THHMEALE (10.76 mg), FALHHHEETXE (4.30
mg) . B BEAIRERAE, Wik LR AR BE S5 5 H S B 55.67% F165.31% , #F 54>
REEDH S HERR 44.23% F134.69% , HEAFFMZE F A MES FHr MR EEYE T TR
IFe
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Fig. 1 Accumulation of As in different organs of apple trees



54 RXBPH A . AR 25 48 S B xS SRRl i S O F 52 1121

HAMEEBUARERSBIMELEN S BT RMMEMEST N HmEL (K2),
ARG R, MERKEHMHST AR, WELE, MEXRZEER (0~40cm), IHHFMIL~2
FEERPHRERS G BB 34.50%  15.43% 1 15.05% , HEHSHEMHENELD; Kixk
B, BMEREER. TTAES. AW -2 F4AENRRESHSEBH 24.45% | 19.24% |
13.19% 1 11.33% , HEWMASARMEMK D, HHREEREEZNE, BEBPEERENTHT
%, REIREMRE BFRMEEIAL

60

1 @ B3E Fruit 7 B ETFARBEH Trunk xylem
2 @ ™A Leaf 8 & EFEHE Trunk bark
50 3 MM — “AEARE 1 &2 year twig 9 O FAR Taproot (0-40 cm)
4 E ZAHEHEN Perennial branch 10 m FEA Taproot (40-80 cm)
40 5 B EHKSH Bough xylem 11 = fi# Lateral root (0-40 cm)
6 B EREH Bough bark 12 NS AR Lateral root (40-80 cm)
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Fig. 2 Distribution of As in organs of apple trees
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3.1 EREERXIRRENERRLENRIY

BEMENEEAEN, AEBENR., REMKMBEENREE (FRUE 8, 2003), H
HEEAEERN, EEMESILMERE LESHM SRS MES, RUBEHAGERR
R+ SR s Yy, R T RN A SN ERTE, RAGAREMERERE LRMERE
B (18.7 mykg) BRERESERETHIFELEN HEMMOBRANE (20 mgkg), FER, £
FAERTEE. BB, HRIMTE(<0.04 mg/ky) EETRELZEORMITRHI
Bk (MESKAEREEPRL, 1995) MHKRE (0.1 mg/kg) M WHO HE KRR & DA ME
(0.25 mg/kg) (AN 2, 1996), W3ERELWAREREW, [FETHIERRLIHERGES
g, HEERSEAMNMBHE (FEK& %, 2005) 5R
3.2 MEHAXMNERMBRRSSHENR

ARG HN, EGFEARAMEARERR, BERERRBLNSBKFRRRERTEE
R, AR, B TERAREAGRE, BANEMELEZZ . KBS HREERTET LR,
EfiA RS ERMEXEAS, . FRABRREERTORERERS; BT, dTEARK
AR, WA T RS, SRGRZT/KBRIEALRT L5, FRd SR REHTER
B, ETRE. A, EREBTNREERTHRERERR,

BEFLERBIK T REERKONTESE, ANGERFERSNEEGM, WMmEZTX,
BEFRURET. THEBNMHE K TEARRENRE, RIREER, WEERMFLER
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B FEIMO, A, 0h. REP RS ARSI, RN, KERSWRNE (199%)
RIBFFE LS R AR B
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