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Studies on the Correlation between Heavy Metal Contents

of Apple Orchard Lands and its Leaves.

Dong Ho Kim*, Soo Kil Lim; Oh Kyeong Kwon**

Abstract

This study was performed to reveal the heavy metal contents in apple leaves, and to estimate the corre-
lation between contents of heavy metals of orchard lands and those of apple leaves. For this experiment,
the apple leaves were collected from 58 apple orchards in Korea.

The results were as follows ;

1. The average heavy metal contents in apple leaves were 26.44(6,23-182,85) ppm in Cu, 0.34 (0.07-0.
61) ppm in Cd and 9.47 (0.00-225.50) ppm in Pb.

2. On the simple correlation coefficients between contents of heavy metals of orchard lands and those

of apple leaves, all three copper cadmium and lead were positive but cadmium was insignificanfly,

correlated.

There was no difference among varieties (Ralls, Jonathan, etc) in these results.
3. The 0.1N HCl extraetion proved- was more suitable than the IN-NHQAC extraction. for rdescribing

the relation-Ship between heavy metal contents of apple leaves and those of orchard lands.
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Table 1.The heavy metal contents in apple leaves
of 58 apple archards in korea

VIS E ENE AAEFEN7I2 aPsgen  Classification o M
10 ZAFS FF 5L Cy, Cd 2 Pool AT Abst
olth 22 &3 =ate] AADA 24L& 98 188 Maximum 182. 85 0.61 225.50
B9k 234EFE IN NHOAC(PH 7009 0.1 Mininum 6.23  0.07 0. 00
N HCIS I & oz AL23 FERo T Mean 26. 44 0.34 9.47
Table 2. The heavy metal contents in soils of 58 apple orchards in Korea
Extractant Cu Cd Pb
ppm
IN NH, OAC Maximum 111 48 0.41 3.78
(pH7.0) Minimum 0.00 0. 00 0.34
Mean 2.61(4.8) 0.11(32.4) 1.50(8.1)
Maximum 214.73 1.77 107. 32
0. 1N HCI Minimum 0.20 0.04 1.77
Mean 53. 88(100) 0.34(100) 18. 53 (100)

(

) Percentage to mean value of 0. 1N HCI extractant
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Table 3. The average contents of heavy metals

in leaves of different apple varieties.

Variety Cu Cd Pb
ppm
Ralls (n=56) 23.56 0.40 12. 86
Jonathan (n=>52) 32.01 32.01 14.70
The others (n—=44) 9.8 0.32 4.32

(n . Sample numbers)
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Table 4.Simple correlation between heavy metal contents in apple leaves and those extracted with twe

solutions in soils

Heavy metal Extractant Correlation Regression
Coefficieient (r) equation
Cu 0.1N HCL 0.5472%* Y =0. 4502 % +2. 1654
1N NH,0AC -0. 0185 Y =-0. 0454 x +20. 3600
cd 0.1N HCL 0. 0345 Y =0. 0263 x +0. 3451
1IN NH,0AC 0.0017 Y =0. 0046 X +0. 3553
Pb 0.1IN HCL 0.5080** Y =1.034 %X —4.6715
IN NH,OAC -0. 0031 Y =-0. 0200 x 4 10. 5892

*o* ¥ Significant at 5% and 1% probability Level
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Table 5.Simple correlation between heavy metal contents in apple leaves and those extracted with 0. 1IN

HCI solution in soils

Heavy metal Variety Correlation Regression
Coefficient (r) equation

Ralls 0.5848** Y = 0.3951X +4. 4347

Cu Jonathan 0. 5580** Y = 0.5725X +1. 1440
The others 0. 0487 Y = 0.0105X +9. 3540

Ralls -0. 0063 Y =-0.0048X +0. 4119

Cd Jonathan -0. 0501 Y =-0.0324X +0. 3617
The others 0.1515 Y = 0.1301X +0. 2566

Ralls 0. 5398** Y= 1.1249X —5. 9492

Pb Jonathan 0.5467** Y= 1.2562X —6. 9982
2500 Y =-0.0773X +6. 1432

The others -0.

** ! Significant at 1 % probability level
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Table 6.Simple correlation between heavy metal contents in apple leaves and those extracted withlN

NH,0AC (pH7. 0)in soils.

Heavy metal Vari Correlation Regression
ariety Coefficient (r) equation
Ralls 0.6100** Y = 9.8172X —0. 2239
Cu Jonathan -0.0434 Y =-0.1031X +30. 3289
The others -0. 0064 Y =-0.5172 X +0. 4652
Ralls -0. 2087 Y =-0.3886 X 40, 2822
Cd Jonathan 0. 1607 Y = 0.0866X +0. 2878
The others 0. 0458 = 0.0866X +0. 2878
Ralls 0. 2539 Y= 9.9527X —0.9911
Pb Jonathan -0. 0294 Y =-0. 1449X +13. 6627
The others -0, 1423 Y =-0. 4789 X +5. 8806
** o Significant at 1% probability level
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