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Hemp




Industrial hemp plants in the field
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Narcotic hemp
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Monoecious hemp Dioecious hemp
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Monoecious hemp on
the field
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Why we choose hemp ?

guarantee the acquisition of high and stable yield

good for grains forecrop.

Improve soil structure .

covered by EU subsidies and supplements

10 tons of hemp from ha extract up to: 2500kg CO2 netto
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Pesticides and Hemp — a contrast view

Plant protection products in UE and Poland 2000-2008 in milions Euro
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Sales of pesticides (tons of AS years 2000-2007)
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Hemp Allelopathy
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Condition of hemp cultivation on polluted areas

Hemp on low pH Hemp on polluted area
(3,5) soil
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Stem harvesting
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Tebeco hemp stem harvester
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MATERIALS AND METHODS

The research was conducted in the safety buffer zone of the Copper
Smelter in G ogow, with two Polish varieties of hemp: Beniko and
Bia obrzeskie

In order to evaluate the level of soil contamination the soil samples were
taken. Prior the sowing, and after the harvest the soil was tested for Cu,
Pb, Zn and Cd content.

Both soil and plant material were tested on the Perkin Elmer 3110 atom
mass spectrometer. The analyses results were compared with the
maximum allowable concentrations of relevant metals. The whole plant
material for yield evaluation was sampled.

During the period of vegetation the observations of plant growth and
development were carried out.
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Safety buffer zone of the Copper Smelter in G ogéw
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Table 1. Maximum allowable concentrations of heavy metals in the soil [ppm]

Maximum allowable
Metal concentrations of metal
Light soils Heavy soils
Copper 20 100
Lead 50 100
Zinc 200 300
Cadmiu 3 3
m




RESULTS

Table 2. The average content of tested elements in the soil in three years of
experiment [ppm]

Biechdéw area Zukowice area
Element
1994 1995 1996 1994 1995 1996
Cadmium >0.5 0.21 0.22 >0.5 0.19 0.28
Copper 183 82.24 86.59 160 79.98 51.69
Lead 70 17.9 15.18 55 19.8 7.55
Zinc 40 14.37 20.57 46 16.42 20.57
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The content of Cadmium [ppm] in hemp stems in Biechow area.
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The content of Cadmium [ppm] in hemp stems in ukowice area
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The content of Copper [ppm] in hemp stems in Biechdw area.
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The content of Copper [ppm] in hemp stems in ukowice area
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The content of Lead [ppm] in hemp stems in Biechow area.
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The content of Lead [ppm] in hemp stems in ukowice area
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The content of Zinc [ppm] in hemp stems in Biechow area.
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The content of Zinc [ppm] in hemp stems in  ukowice area
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Table 3. Agronomical traits of the hemp from Biechow area

Cultivar Beniko * Bia obrzeskie * Beniko ™ Bia obrzeskie ™

Traits | year Il year Il year | year Il year 11l year | year | lyear Il year | year Il year Il year
Ra[vt‘;ﬁ;aw 77 | 60 | 75 | 100 | 90 | 88 | 82 | 100 | 115 | 9.3 | 10.0 | 165
Deseeded |\ g7 | 55 | 55 | 83 | 82 | 67 | 61 | 95 | 92 | 78 | 97 | 123
straw [t/ha]

ﬁﬁg 020 | 011 | 127 | 017 | 0.40 | 0.67 | 0.17 | 0.10 | 1.06 | 0.16 | 0.27 | 1.15
Total length

of straw 211 235 230 235 245 180 221 280 195 202 300 220

[cm]
Technical

length of 184 195 195 208 205 165 192 240 175 176 270 195
straw [cm]

Straw

thickness 5.8 5.5 7.1 7.0 5.0 4.0 6.0 8.0 6.8 51 5.0 7.5
[mm]

Raw fibre
efficiency 30.2 | 38.0 | 32.7 | 275 | 340 | 38.2 | 29.1 | 386 | 356 | 27.8 | 33.0 | 27.3
[%0]

Rawfibre | 1 72 | 2,00 | 1.76 | 2.30 | 2.79 | 2.56 | 1.80 | 3.67 | 3.26 | 2.20 | 3.20 | 3.52
yield [t/ha]

*fertilization variant: 60 kg N; 70 kg P205; 90 kg K20
**fertilization variant: 120 kg N; 100 kg P205; 180 kg K20 sy sppon e iy
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Raw straw, desseded straw and raw hemp fibre yield from Biechow area
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Total length, technical length and hemp straw thickness from Biechow area
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Seed yield from Biechow area
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Table 4. Agronomical traits of the hemp from ukowice area

Cultivar Beniko * Bia obrzeskie * Beniko ™ Bia obrzeskie ™
Traits | year Il year Il year | year Il year Il year | year | |year Il year | year Il year Il year
Raw straw . 80 | 6.5 . 10.0 | 7.5 - 6.7 | 9.0 . 80 | 7.5
[t/ha]

Ginned

straw [thal - 7.4 5.4 - 9.0 6.4 - 5.7 7.5 - 6.9 5.5
ifﬁzf] . 0.14 | 0.75 . 0.46 | 0.63 - 0.22 | 0.74 . 0.19 | 1.06
Total length

of straw - 195 | 165 - 220 | 180 - 240 | 155 - 245 | 195
[cm]

Technical

length of - 165 | 150 - 190 | 164 - 205 | 135 - 210 | 175
straw [cm]

Straw

thickness - 4.0 3.7 - 4.0 5.8 - 6.0 5.0 - 55 6.8
[mm]

Raw fibre

efficiency - 355 | 27.0 - 35.0 | 38.4 - 33.9 | 254 - 28.8 | 35.6
[%0]

Raw fibre . | 263|144 - | 280|246 | - 193|191 | - |19 | 196
yield [t/ha]

*fertiization variant: 60 kg N; 70 kg P205; 90 kg K20 S
**fertilization variant: 120 kg N; 100 kg P205; 180 kg K20
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Raw straw, desseded straw and raw hemp fibre yield from ukowice area
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Total length, technical length and hemp straw thickness from ukowice area
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Seed yield from ukowice area
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CONCLUSIONS

1.

The presence of heavy metals in the soil showed no unfavorable effect on
plant growth, development, and yield of cultivated plants.

Hemp growing on polluted area extract up to 0,13 ppm of Cadmium, 27 ppm
of Copper, 4 ppm of Lead and 75 ppm of Zinc. Only Copper level in the safety
buffer zone of Copper Plant in G ogow was considerably above allowable
concentrations.

The phenomena of accumulation of heavy metals in the seed and roots can
be explore for soil phytoremediation.

Industrial plants not direct used for food and fodder can be used for cleaning
of degraded soils.

The utilization of biomass obtained from hemp as an alternative raw material
for different kinds of industry will have the positive effect on the natural
environment, will exclude heavy metals from the nutritive chain of humans,
will limit the exploitation of forests and non-renewable resources.
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