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Abstract
In this study, mineral contents of some plant seeds assessed as fodder were determined by Inductively
Coupled Plasma-Atomic Emission Spectroscopy (ICP-AES). Ca, Mg, K, P, S were the main elements of
plant seed samples. While Ca contents of plants change between 138.77 mg/Kg (Trifolium repens) and
23497.38 mg/Kg (Potaryum songisorba), K contents of samples ranged from 3772.94 mg/Kg (Festuca
pratensis) and 18773.53 mg/Kg (Kochia prostrata). Also, Mg contents of plant seed samples vary
between 1451.07 mg/kg (Festuca pratensis) and 4179.17 mg/Kg (Kochia prostrata), P contents of seed
samples were determined between 2167.76 mg/kg (Kochia prostrata) and 4601.09 mg/kg (Trifolium
repens). Ni, Cd and Mo contantes of plant seeds were found low compared with results of other elements.
Fe contents of samples changed between 41.71 mg/Kg (Potaryum songisorba) and 289.50 mg/kg (Kochia
prostrata).
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1. Introduction
Accumulation of mineral elements in plants
depends on soil properties, total and plantavailable amounts of elements, cultivation and
fertilization system, climate, as well as plant
properties [1-3]. Moreover, various plant species
have a different ability to accumulate mineral
elements, even if they are grown under the same
conditions [3]. Pastures can furnish high quality,
low-cost feed for domestic animals. Efficient use
of pastures, however, requires very careful
planning and good management of both animals
and forage crops [4,5]. Total yield, quality and
seasonal distribution of forage may be greater
importance to the livestock producer. The most
important aspect of forage quality is the amount of
usable or metabolic energy consumed by the
animal. Forage quality is usually measured by the
amount and availability of nutrients contained in
the forage [6].

Minerals are usually allocated as supplements in
dairy cow feeding to avoid deficiency. A range of
plant species could thus help to balance the mineral
status of the diet [7,8]. There are several advantages
to growing grass-legume mixtures in pastures. Grasslegume mixtures will usually result in better forage
production and animal performance than will a single
species grown alone [4]. The aim of this study was to
determine mineral contents of some plant seeds
assessed as fodder.
2.Material and Method
2.1.Material
The plant seeds were provided from Department of
Field Crop Herbarium, Faculty of Agriculture,
Selçuk Unıversity in Konya in Turkey (Table 1).
The samples were cleaned, and were dried under
clear air conditions. Each sample was ground in a
mill, and kept in colour vial till analyses.
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(Potaryum songisorba), K contents of samples
ranged from 3772.94 mg/Kg (Festuca pratensis) and
18773.53 mg/Kg (Kochia prostrata). Also, Mg
contents of plant seed samples vary between 1451.07
mg/kg (Festuca pratensis) and 4179.17 mg/Kg
(Kochia prostrata), P contents of seed samples were
determined between 2167.76 mg/kg (Kochia
prostrata) and 4601.09 mg/kg (Trifolium repens). Ni,
Cd and Mo contantes of plant seeds were found low
compared with results of other elements. Fe contents
of samples changed between 41.71 mg/Kg (Potaryum
songisorba) and 289.50 mg/kg (Kochia prostrata).
Also, Zn contents of plant seeds ranged from 15.47
mg/kg (Potaryum songisorba) to 81.75 mg/kg
(Kochia prostrata). Generally, mineral contents of
seed samples changed depending on plant species.
Tajeda et al. [11] reported that forage crops should
contain at least 0.3% of Ca, 0.2% of Mg, 0.8% of K
for ruminants. All the plants contained sufficient
amounts of Fe and Zn. Kochia prostrata seed
accumulated more Ca, Cu, Fe, K, Mg, Mn, S and Zn
as compared to the other plants. The changes in
element content with maturity are related to the
increasing stem to leaf ratio. Leaves are richer in
mineral nutrients than stems [12]. Most plants show a
similarity in declining nutrient composition with
advancing development towards maturation [13-15].
As a result, mineral element contents in the plant
seeds were
found to be species and family
dependent.

2.2.Methods
2.2.1.Determination of mineral
Plant seeds were dried at 70 ºC in a drying cabinet
with air-circulation until they reached constant
weight. Later, about 0.5 g dried and ground
samples were digested by using 5ml of 65% HNO3
and 2 ml of 35% H2O2 in a closed microwave
system (Cem-MARS Xpress). The volumes of the
digested plant seeds were completed to 20 ml with
ultra-deionized water, and mineral contents were
determined by ICP AES (Varian-Vista, Australia)
[9].
Working conditions of ICP-AES:
Instrument:ICP-AES (Varian-Vista)
RF Power: 0.7-1.5 kw (1.2-1.3 kw for Axial)
Plasma gas flow rate (Ar): 10.5-15 L/min. (radial)
15 “ (Axial)
Auxilary gas flow rate (Ar) :1.5 “
Viewing height: 5-12 mm
Copy and reading time:1-5 s (max.60 s)
Copy time: 3 s (max. 100 s)
Results of the research were analysed for
mean±standard deviation (MSTAT C) [10].
3.Results and Discussion
Mineral contents of some plant seeds assessed as
fodder are given in Table 2. Ca, Mg, K, P, S were
the main elements of plant seed samples. While
Ca contents of plants change between 138.77
mg/Kg (Trifolium repens) and 23497.38 mg/Kg

Cod Numbers
R1
R2
R3
R4
R5
R6
R7
R8
R9
R10
R11
R12
R13
R14

Table 1. Plants used in experiment
Plant name
Festuca arundinacea
Arrhenatherum elatius
Trifolium repens
Korunga
Festuca pratensis
Phleum pratense
Trifolium pratense
Kochia prostrata
Festuca ovina
Dactylis glomerata
Agropyron cristatum
Lolium perene
Agropyron intermedium
Potaryum songisorba
2

Used part
Seed
Seed
Seed
Seed
Seed
Seed
Seed
Seed
Seed
Seed
Seed
Seed
Seed
Seed
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Table 2. Mineral contents of some plant seeds assessed as fodder (mg/Kg)

5. Porqueddu, C., Parente, G., Elsaesser, M., Potential of
grasslands. Grassland Science in Europe 2003, 8, 1119.
6. Tekeli, A.S., Ateş, E., Yield potential and mineral
composition of white clover
(Trifolium repens L.)Tall Fescue (Festuca arundinacea Schreb.) Mixtures.
J. Central Eur. Agric. 2005, 6,27-34.
7. Spears J.W., Organic trace minerals in ruminant
nutrition. Animal Feed Sci. Technol.1996, 58, 151163.
8. Nocek, J.E., Socha, M.T., Tomlinson, D. J., The effect
of trace mineral fortification level and source on
performance of dairy cattle. J. Dairy Sci. 2006, 89,
2679-2693.
9. Skujins, S., Handbook for ICP-AES (Varıan-Vista). A
short guide to vista series ICP- AES operation. Varian
Int, 1998.
10. Püskülcü, H.,Ikiz, F.,Introdiction to statistic. p 333.
Bilgehan Presss: Bornova, 1989, Izmir, Turkey (in
Turkish).
11. Tajeda, R.,Mcdowell,L.R., Martin, F.G., Conrad, J.H.,
Mineral element analyses of various tropical forages in
Guatemala and their relationship to soil concentrations.
Nutr. Reports Int. 1985, 32, 313–324.
12. Tan, M., Bakoğlu,A., Koç, A., The changing of
aboveground biomass and chemical composition of
birdsfood trefoil (Lotus corniculatus L.) during
growing period. II. Field Crops Congress in Turkey,
Samsun. pp. 693–695, 1997.
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