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Summary Z

Working in an unfertilised apple orchard, planted on brown-reddish soil inB~neasa - Bucuresti,

the accumulation of different metals in trees organs was studied: leaves, vegetative branches,

fruit branches and fr-uits. The samples were taken from 'Golden delicious' variety, planted at 10

meters, 'Idared' variety, planted at 100 meters and 'Akane' variety, planted at 200 meters from

the Bucuresti-Ploiesti motorway.

Lead accumulation depended on the distance to the pollution source and organ type. In leaves,

lead was found even at 100 m from the road border (1 1.7 ppmn in 'Idared' variety). At 10 m the

leaves content was much higher (306 ppm, 'Golden delicious'). Because of the specific

metabolism selectivity apple trees didn't accumulate lead into fruit branches and fruits.

Copper leaves content varied between 5.85 ppmn ('Golden delicious') and 16.2 ppmn ('Akane')

being lower than the fr-uits content (8.36 ppmn 'Idared' - 23.0 ppm 'Golden delicious'). In apple

tree fr-uit branches the Cu accumulation was 2-3 times higher than in the vegetative branches.

The same fr-uit branches accumulated the highest quantity of zinc (between 67.5 and 83.9 ppm).

Fruit contents in zinc (10.0-16.9 ppm) were close to the normal value: 15 ppmn, but leave

contents (43.3-48.7 ppm) were more than doubled compared to the normal range: 15-20 ppm.

The 'Idared' variety accumulated the lowest quantity of nickel in all analysed organs.
2+

Iron accumulation was different in function of the analysed organ, variety and ion type (Fe
Fe3~). The highest Fe 3+ content was found in 'Golden delicious' leaves: 547 ppmn and the highest

Fe 2+ content in 'Idared' leaves: 96.0 ppm. The lowest iron content was found in fr-uits.

The manganese content of the analysed organs varied from 8.32 to 130 ppm.

1. Introduction

Investigations regarding the environmnental pollution demonstrated the influence of car traffic on

Pb atmosphere content in the highway area, especially because of the gasoline lead content.

Soils and crops located in such areas are exposed also to pollution.
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The present work presents the results of a study regarding the effects of road traffic on the lead

accumulation in soil and apple trees and, at the same time, the accumulation of different metals

in sol and trees organs.

2. Material and methods

From the apple plantation of the Baneasa Bucuresti farm samples of soil and plants were taken.

1 0 meters, 1 00 meters and 200 meters away from the Bucuresti - Ploiesti motorway axis.

Medium samples of soil were taken from a depth of 0-20 cm, preserved by air drying, grinding

and sieving.

At the same time, medium samples of vegetal material were taken (leaves, vegetative branches.

firuit branches and fr-uit) for Golden Delicious variety 10 m away from the main road, for Idared

Wriety, 100 m away from the main road, and for Akane type, 200 m away from the main road.

The samples were dried at 1050 C and then calcinated at 450'C and turned into ashes.

The soil was analyzed using the Schonenfeld method, by wet mineralisation with hard acids and

by rendering it soluble with HCL 0.5 for measurement by means of a PYE Unicom-9 atomic

absorption spectrophotometer.

Out of the vegetal material turned into ashes, 0. 1 g were weighted and then were weighted again

with 5 ml diluted HQl, followed by a heating up to the boiling point. After filtering and cooling

they were transferred to a flask with 50 mI diluted HO (10).

In samples prepared as above, PB was dosed with a SIC 800 integrator C-R-5 A and a

Continuous flow) Spectrophotometer (Biotronik). The separation column was BTVTM 4125 mm

(used nucleosil resin. 1 OSA), the fluent used was the tartaric acid 0. 1 M the reactive was the

Wior no. 4 (pyridine-(2)-azo resorcinol. The reading was done with a spectrophotometer, at a

wavelength of 505 nm.

3. Results and discussion

3. 1. The soil analysis

The soil samples taken during autumn 1991 were analysed for heavy metal contents. As one can

see in table no 1, the following elements were present: Pb, Cu, Zn, Ni, Cd, Mn. Related to the

distance from the B-P motorway axis, one can see a diminution of Pb from 65 ppm/10 meters to

35 pm/200 meters, the normal limit in our country being of 20 ppm PB [.

The quantity of copper is 55ppm at a distance of 10 m and only 40 ppm at 100 and 200 m, the

values being within the limit values (Maximum admitted limit: MAL*=10Oppmn Cu).
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Table 1. The heavy metal contents (mg/kg) of brown reddish soil in Baneasa-Bucuresti

No 1mI Variety 1Metals (mg(kg)

111 _________ j Pb ICu Zn 1Nil Cd 1M2+
ji 10 Golden delicious j 65 1 5 70 1 45 0.5 57
12 1 lo Idared 1 45] 401 70] 45 051 580

1 31200-1 Akane 35] 40]1 70] 4Sf 0.51 575

* - meters to the highway

The microelements Zni, Ni, Cd, and Mn in soil samples showed no differences due to the distance

to the highway, but constant values of 70 ppmn, 45 ppmn, 0.5 ppmn and 575 ppmn, respectively. The

measurted values did not exceed limit values (MAL zn, = 1 00 ppmn, MAL Ni = 75 ppmn, MAL 5%

1000 ppmn, MIAL Cd = 1 pmT).

3.2. The analysis of the vegetation samples

The samples of plants were taken at the same time as those of soil. The following plant parts

were sampled: leaves, branches, vegetative branches, fruit branches and fr-uit. The elements that

were examined were Pb, Cu, Zni, Ni, Fe 2+ Fe3 ~ and Mn 2+ The content of different organs

varied as follows:

In the apple leaves (table 2) depending on the distance to the highway, the content of Pb was

306ppmn for the Golden delicious variety located 10 m away from the main road axis and it

dropped to 11.7 for the Idared one, located at 100 m distance. At a distance of 200 m Pb was not

found on the Akane leaves.

Table 2. The metal contents in apple tree leaves (mg/kg DM)

No] m* Variety __ nMetals (mg/kg) _ _

_______________ b ___ __ _____ J N Fe 2 + Fe 3
+ & 

1 10]Golden delicious J 306] 5.85 48.7 J9.21 f40.5 547 108

]2 100J Idared J 11.7 12.8 43.3 5.97 96.0 326 10.2

3 200~ Akane ____ 16.2] 45.3 9.38 1 66.7 322 130

*- meters to the highway

Analysing the samples of vegetative branches of the 3 varieties located at different distances

from the main road axis, we found Pb (334 mg/kg) in Golden delicious only located at 10 in

away from the main road (table 3).
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Table 3. The metal contents of apple tree vegetative branches (mg/kg DM)

No m* Variety Metals (mg/kg)

f-I- ________ I ~Pb ICii IIn NI IFe" Fe`~ Mn`+

[I T 10 Golden delicious 334 21T 27.5 6.17J 30.71 103f 35.0

100 Idared J - J25.9 141.9 2.44 J43.0 1881 28.3

3T 2001 Akane - J27.0 1 32.31 14.41 50.6 I 1281 71.5
*- meters to the highway

In the other plant organ samples, fruit branches (table 4) and fruit (table 5) the presence of Pb

was not noticed in any case, regardless the distance from the main road axis, a phenomenon

explained by the specific metabolism of the plants which have a specific strength in

'Worporating the heavy metals in their inner circuit.

Table 4. The metal contents in apple tree fr-uit branches (mg/kg DM)

No1 m Variety Metals (mg/kg)i-I-I __________ Pb JCu Zn Ni Fe 21 Fe+ D 2

Ii 10 JGolden delicious - 158.81 67.5 J8.08 68.3 j 296 18.4

J2 J100 j Idared 94.4 74.81 1.33 f28.9 198 8.32

f3J200j Akane - f30.4J1 83.9 3.86 f33.9 j 109 f 21.5

*- meters to the highway

Table 5. The metal contents of apple tree fruits (mg/kg DM)

1 m* Variety _ _Metals (mg/kg) _1~1______________ Pb Cu Z n Ni JFe 2+ Fe~ 3 ______fI 10 Golden delicious - 23.0 16.9 6.19 37.4 48.61. 9.59

100 Idared J - 8.36 j10.0 03 210 26.6 J14.6
*- meters to the highway

So, as a conclusion, the longer the distance from the pollution source, the least the risk of the

presence of heavy metals on the surface of the plants. The danger of pollution being obvious

especially on the part of the plaiii located less than 100 mn from the main road axis [4].

Regarding the presence of the other elements like Cu, Zn, Ni, Fe, Mn found in different organs

of the 3 varieties of apple located at 10 m, 100 m and 200 mn from the main road axis the

observed variation of values may be depending on the variety and the organ as follows:
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The quantity of Cu found in the apple leaves varied between 5.85 ppm (Golden delicious) and

16.2 ppm for the Akane being situated within the limits of 5-20 ppm Cu quoted in the related

literature. The quantity of Cu in fruit varied between 8.36 and 23.0 ppm being higher than the

limits quoted by the specialists. 

In apple leaves Zn exceeded the typical range of 15-20 ppm, quoted by the specialists, being as

high as 43.3 and 48.7 ppm, respectively, while the quantity found in fr-uit varied according to the

limits quoted by the specialists - 15 ppmn Zn, i.e. 10.0 ppmlIdared variety and 16.9 ppm/Golden

variety [2, 3].

Mn quantified in both leaves and fruit varied within ranges specified in literature.

3.3 Conclusions

The plants cultivated in the neighborhood of the heavy traffic highways are exposed to Pb

pollution, which is more intense in the immediate neighborhood.

On the apple tree plantation in Baneasa-Bucuresti farm the risk of pollution is diminished from

the distance of 200m towards the centre of the plantation measured from the highway axis.

Regarding the vegetative parts, the leaves are most exposed to the impact of the pollutant agent

because of the numerous ways of penetration (stomatas) and of the affinity between Pb and the

organic compounds of the leaf.

In the vegetative branches, Pb can be found only in plants located not too far (10 m) from the

pollution source.

In the other parts, fr-uit branches and fruit of all the varieties, regardless the distance of location,

Pb was not found above detection limit, owing to the specificity of plants metabolism trying to

exclude the heavy metals from their metabolic circuit.

As for the soil pollution, fixing protection curtains or boards adjacent to the high way diminishes

the danger.
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