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Abstract

In 1998-2000, in the area of Olsztyn Lake District, 33 plant communities on semi-
natural grasslands with a high percentage of Achillea millefolium L. were analyzed. The
analyzed objects were located on very light, light, medium and heavy mineral soils. The
species composition was evaluated with Braun-Blanquet method. Soil samples were collec-
ted for chemicals analyses. In dry matter of Achillea millefolium L. the content of crude
protein, crude fibre, crude ash and macroelements was determined. Meadow-pasture com-
munities with high percentage of Achillea millefolium L. in sward are floristically very
valuable, particularly those located on light and medium soils. Irrespective of soil type,
Achillea millefolium L. was accompanied by Poa pratensis, Dactylis glomerata, Festuca
rubra, Trifolium repens, Vicia cracca, Heracleum sibiricum and Taraxacum officinale. The
heavy soils had a higher content of P, K, Mg, Ca and Na, whereas very light soils conta-
ined more humus. Achillea millefolium L. contained 110-121 g-kgl crude protein, 249-
-309 g-kgl crude fibre and 97-123 g-kglcrude ash, much P, K and Ca irrespective of soil
type and much Mg (3.1 g-kg'l) on very light soils.
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WARUNKI SIEDLISKOWE I WARTOSC POKARMOWA
ACHILLEA MILLEFOLIUM L. NA UZYTKACH ZIELONYCH

Abstrakt

W latach 1998-2000, na terenie Pojezierza Olsztynskiego, objeto badaniami 33 zbioro-
wiska roslinne na péinaturalnych uzytkach zielonych ze znacznym udziatem Achillea mil-
lefolium. Badane obiekty byly zlokalizowane na bardzo lekkich, lekkich, Srednich i ciez-
kich glebach mineralnych. Sktad gatunkowy runi wyceniono metoda Braun-Blanqueta.
Pobrano probki glebowe do analiz chemicznych. W materiale roslinnym Achillea millefo-
lium okreslono zawarto$¢ biatka ogdlnego, wiokna surowego, popiotu surowego oraz ma-
kro- i mikroelementéw. Zbiorowiska tgkowo-pastwiskowe ze znacznym udziatem Achillea
millefolium w runi sg bardzo cenne florystycznie, szczegélnie te zlokalizowane na glebach
lekkich i $rednich. Niezaleznie od kategorii agronomicznej gleby, Achillea millefolium to-
warzyszyly: Poa pratensis, Dactylis glomerata, Festuca rubra, Trifolium repens, Vicia crac-
ca, Heracleum sibiricum i Taraxacum officinale. Gleby ciezkie zawieraly wiecej P, K, Mg,
Ca i Na, natomiast lekkie wiecej prochnicy glebowej. Achillea millefolium L. zawierat: 110-
-121 g-kg! biatka ogélnego, 249-309 g-kg! wiékna surowego, 97-123 g-kg! popiotu suro-
wego, duze iloSci P, K i Ca niezaleznie od kategorii agronomicznej gleby oraz wiecej Mg
(3,1 g-kg'l) na glebach bardzo lekkich.

Stowa kluczowe: siedlisko, kategoria gleby, wartos¢ pokarmowa, Achillea millefolium.

INTRODUCTION

High fertility of soils, optimum moisture and rational utilization are con-
ducive to the formation of communities which are floristically rich and at
the same time stabilized in terms of the species (Kostuca 1995). Taking into
account the economical, floristic and feed aspects, it is justifiable to use
grasslands extensively, hence it is then possible to maintain communities
in which meadow-pasture herbs have a significant share in the vegetation,
becomes justifiable (ALBERSKI 2004, BUTKUVIENE, BUTKUTE 2004, LUNNAN 2004).

It is still an open question whether feed from extensive meadows, which
is characterized by a lower content of protein and phosphorus but a higher
level of fibre and lower digestibility, is of good feeding value (FALKowsk1 1996).
In natural meadow-pasture communities, Achillea millefolium L. is the plant
belonging to the group of the herbs and weeds which affects the biological
value of feed (Kozr.owski, SWEDRZYNSKI 1996, Trzaskos et al. 2006).

The aim of this investigation was to monitor the occurrence of Achillea
millefolium L. in grass communities and to indicate availability of this spe-
cies for nutritional purposes through analyses of the nutrient content.

MATERIALS AND METHODS

The investigation was carried out on grasslands of Olsztyn Lake District
in the years 1998-2000. In total, 33 meadow objects with a high percentage
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(above 5%) of Achillea millefolium in the vegetation, located on mineral soils,
were selected. The species composition of the vegetation was estimated us-
ing Braun-Blanquet phytosociological method.

Soil samples were collected from every object. The structure of the soil
was analyzed. In addition, the soil’s pH, organic substance content and abun-
dance in some macro- and microelements were determined. The content
of crude protein, crude fibre, crude ash as well as macro- and microelements
was examined in the plant material of Achillea millefolium.

The results of the experiment were assessed using the analysis of varia-
tions based on Tukey’s test.

RESULTS

Achillea millefolium is a characteristic species of the Molinio-Arrhenath-
eretea class, which has a rich species diversity. According to many authors
(Trzasko$ et al. 2006, GUDAITYTE, VENSKUTONIS 2007) milfoil appears in differ-
ent habitats, such meadows, roadsides, forest meadows and abandoned fields.
In 33 meadow objects covered by the study, in which Achillea millefolium
was recorded, there were 117 plant species in total, most on light soils,
similar to DEMOLDER (2007). Irrespective of the type of soil, feed-valuable spe-
cies occurred most frequently. Among grasses, they were Dactylis glomerata
L., Festuca pratensis L., Festuca rubra L.s.s., Poa pratensis, papilionaceus —
Trifolium repens, Vicia cracca, herbs and weeds — Heracleum sibiricum, Plan-
tago lanceolata and Taraxacum officinale (Table 1).

The analysed objects were located on soils belonging to different soil cate-
gories: 7 were on very light soils, 11 on light, 9 on medium and 6 on heavy
soils. GUDAITYTE AND VENSKUTONIS (2007) qualified Achillea millefolium as a spe-
cies of wide ecological amplitude. Irrespective of the agronomic category, all
soils can be regarded as abundant in Mg and Zn, moderately abundant in K,
Cu, Mn and Fe and low in P (Border numbers for content estimation... 1990).

Both a higher pH and higher abundance in the studied macro- and mi-
croelements were recorded in heavy soils. On the other hand, very light
soils were characterized by a higher content of humus (4.25 g-kg'!) — Ta-
ble 2. GrRzEGORCZYK et al. (2004) ascertained higher abundance in humus on
high moisture habitats.

The evaluation of Achillea millefolium dry matter demonstrated that this
species accumulates similar contents of nutrients irrespective of the type
of soil. The following mean values were determined in the analysed materi-
al: crude protein (116 g-kg'l), crude fibre (114 g-kgl), Ca (14.1 g-kg'l), Na
(0.8 g-kg'l), Cu (9.9 mg-kgl), Fe (163.3 mg-kg!) and Zn (33.4 mg-kgl) —
Table 3. Achillea millefolium in the sward of meadows improves the fodder
value of the sward (Trzaskos et al. 2006).
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Table 2
Chemical properties of different soils
Soil category
Specification very light light medium heavy
Mv | min-max | Mv | min-max | Mv | min-max | Mv | min-max
pHy 5.3 4.1-6.3 5.4 4.1-6.1 5.1 4.1-6.1 6.2 4.4-6.8
g-kg!
Humus 425 | 2.63-862 | 342 | 1.77-646 | 283 | 1.53-5.42 | 3.07 | 1.53-6.22
N 272 | 1.10-3.64 | 2.10 | 0.94-3.64 | 1.40 | 0.70-2.63 | 1.70 | 0.80-2.82
P 0.04 | 0.02-0.13 | 0.05 | 0.02-0.16 | 0.08 | 0.03-0.22 | 0.11 | 0.04-0.35
K 0.05 | 0.03-0.26 | 0.09 | 0.04-0.28 | 0.08 | 0.04-0.28 | 0.22 | 0.05-0.38
Mg 0.06 | 0.02-0.14 | 0.06 | 0.02-0.14 | 0.08 | 0.02-0.18 | 0.13 | 0.04-0.19
Ca 0.53 | 0.22-1.28 | 0.88 | 0.33-3.18 | 0.62 | 0.22-1.48 | 1.69 | 0.33-3.80
Na 0.02 | 0.01-0.05 | 0.02 | 0.01-0.05 | 0.02 | 0.01-0.05 | 0.03 | 0.01-0.05
mg kg’
Cu 2.1 1.3-4.7 3.2 1.6-6.1 3.4 1.6-8.4 8.7 2.7-16.6
Mn 100.6| 66.3-183.5 | 164.3| 76.5-231.2 | 121.7| 69.2-203.4 | 246.3| 99.1-430.2
Zn 105 | 7.2-239 | 176 | 9.6-35.5 139 | 82-257 | 20.5 | 13.2-56.4
Fe 1673 | 988-2320 | 1689 | 1012-2340 | 1739 | 1043-2336 | 3096 | 1037-9034
Mv — mean value; min-max — minimum-maximum
Table 3
Content of the nutrients in Achillea millefolium (in DM)
Soil category
Specification very light light medium heavy
Mv min-max Mv min-max Myv min-max Mv min-max
gkg!
Total protein| 110 a 89-121 121a 106-131 118 a 102-128 111 a 102-121
Crude fibre 302 a 245-344 | 276a | 224-332 | 249a | 218-311 | 293 a | 244-340
P 35a 2.2-4.8 5.0b 3.1-6.8 515 3.1-6.8 515 3.2-6.8
K 284 a | 18.7-334 | 4250b | 234-524 | 448b | 33.4-52.8 | 425b | 28.4-48.2
Mg 31b 1.9-3.8 21a 1.6-2.8 21a 1.8-2.6 21a 1.6-2.6
Ca 15.0a | 12.1-184 | 13.0a | 11.5-164 | 14.2a | 11.8-16.7 | 149 a | 12.1-16.7
Na 0.7a 0.2-0-1.3 09a 0.3-1.5 09a 0.2-1.6 0.8a 0.3-1.6
mg kg
Cu 8.8a 6.8-124 | 102a | 7.8-128 | 10.5a | 8.8-124 96a 6.8-12.8
Mn 102.3 ab| 48.3-178.2 | 150.8 b | 65.1-244.8 | 165.3 b | 91.5-362.1 | 50.4 a | 31.4-206.1
Zn 36.7a | 28.3-58.1 | 36.3a | 264-56.3 | 32.5a | 24.1-56.8 | 25.5a | 21.1-43.7
Fe 169.2 a | 83.2-231.4 | 151.1 a | 98.5-214.2 | 141.3 a | 46.6-221.6 | 211.5 b | 96.4-387.1

a, ab, b —homogenous groups
Mv — mean value; min-max — minimum-maximum
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Table 4

Significant coefficients of correlation between Achillea millefolium chemical composition
and chemical properties of soil

Soil Elements content in plant
P N P K Mg |[Ca| Na |Cu| Mn | Zn | Fe
pH -0.633%* 0.333*
Humus | 0.325% | -0.380* 0.497%* 0.345%
N -0.453%* 0.538%*
P 0.327* -0.387*
K 0.311* -0.372% 0.395*
Mg -0.433%*
Ca -0.480%* 0.465%*
Na -0.354% 0.356*
Mn 0.399* -0.334*
Cu -0.344%
Zn 0.329* 0.326*
Fe

*significant at p=0.05
**significant at p=0.01

Achillea millefolium, irrespective of soil type, contained a lot of phospho-
rus and potassium as well as calcium, and little sodium and zinc. According
to MARINAS, GARCIA-GONZALEZ (2006) Achillea millefolium shows a high P and K
content, especially in June. In plants from very light soils, significantly more
Mg and significantly less P and K were determined, whereas significantly
less Mn was observed in plants growing on heavy soils. Interesting data
were obtained from the correlation between the influence of some chemical
properties of soil and the content of nutrients in plants. In the examined
species, a lower content of Mn with a higher pH and a higher abundance of
soil in Ca and Mg was recorded. It was also found out that the growth of N
content in the soil is followed by a decrease in the content of P and an
increase in the content of Mg in plants (Table 4).

According to MicHLER, ARNOLD (1999) a high frequency of Achillea millefo-
lium per site was positively correlated with phosphate, magnesium and man-
ganese and negatively with carbonate and hydrogen ion concentration
in soil.
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CONCLUSION

1. Valuable species of grasses, Papilionaceae plants and other herbs oc-
curred in large numbers and at high intensity in meadow-pasture communi-
ties with a high percentage of Achillea millefolium L. in vegetation.

2. Irrespective of the type of soil, the habitat of this species can be re-
garded as abundant in Mg ad Zn, moderately abundant in K, Cu, Mn and Fe
and low in P.

3.In terms of nutritive value, Achillea millefolium is characterised
by a high concentration of P, K and Ca.
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