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Abstract: A field expeniment was conducted m 2000-2001 at the Research Station of East Anatoha Agricultural
Research Institute m Pasinler of Brzurum province in Turkey. In this study, 25 red clovers (7rifolium
pratense 1..) genotypes were evaluated in terms of chemical contents for animal feeding in the 2 years results.
The red clover genotypes were sown in the spring of 2000. The experiment was designed a randomized complete
block with replicated 4 times. The genotypes were harvested i 50% flowering once m 2000 and 3 times in 2001.
There were sigmficant differences m N (p<0.05), Mg (p<0.05), Zn (p<0.05), Fe (p<0.05), Mn (p<0.01) and Cu
(p<0.01) contents but no in Na content among the red clover genotypes. According to 2 years results,
especially 1.-818 line and Xiashao cultivar in N, 1.-1881 and .-812 line in Mg; Redwent cultivar, .-77,1.-1922 lines
and Lucrun cultivars in Zn;, L-77 line, Redwent cultivar, L-812, L-1922 lines and Lucrun cultivar in Fe; L-79 line,
Redwent cultivar and L-77 line in Mn; L-79 line, Redwent cultivar and L-77 line in Cu had lugher chemical
contents than the others for animal feeding. The genotypes rich in terms of chemical content can be
successtully used to meet the requirement the forage quality of animal and to gain new quality red clover

genotypes for ammal nutrition.
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INTRODUCTION

Red clover (Trifolium pratense 1..) i3 commonly
grown throughout the world. It 1s an important perennial
forage legume because it is used in hay or as pasture in
crop rotations (Farnham and George, 1993) and have lugh
productivity and protein content (Murray et al., 2007). It
is especially, suitable for cattle breeding, because red
clover has quality and nutritive hay (Acikgoz, 2001).

Mineral contents of forages are very iumportant for
animal feeding. A number of inorganic elements are
essential for normal growth and reproduction of
animals (NRC, 2001). Grazing livestock have to depend
largely upon forage to fulfill their mmeral requirements
(Espmoza ef al., 1991). But acute and chromic dietary
deficiencies in macro and micro minerals have significant
impacts on production efficiency of rangelands
throughout the world (Pinchak ef al., 1989). Mineral
elements most likely to be lacking under grazing
conditions for ruminants are Ca, P, Na, Co, Cu, I, Se and

Zn (McDowell, 1996). Therefore, it is important that rich
forages in terms of mineral content are used in animal
feeding. Among the forage plants, red clover is one of the
best forage plants to meet the mineral demands of
livestock.

Mineral contents of forage species may show
significant variables in a species. A large number of
studies have shown immportant differences m terms of
mineral contents m a species (Jones ef al, 1995
Lema ef af., 2000, Yolcuet al., 2008; Sengul and Haliloglu,
2008). The aim of this study, was to choose superior
genotypes in terms of mineral contents for animal feeding
among 25 red clover genotypes in field conditions in
2 years results.

MATERIALS AND METHODS

The study was conducted at the East Anatolia
Agricultural Research Institute in Pasinler of Erzuum
province (39°55N, 41°61'E, elevation 1705 m) of Turkey in
2000 and 2001,
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The soil had loam, clay-loam character with a pH of
7.1. The organic matter content of the soil 1s low (1.79%)
and P and K levels were 69.3 kg P,O, ha™ and 2066 kg
K,O ha™ in research area, respectively. Some chemical
and physical properties of experiment soil (0-20 and
20-40 cm) are presented in Table 1.

Total precipitations, the mean temperatures and mean
relative humadity were 291.1,423.9 mm, 6.0, 5.9°C and 60.6,
61.4% in 2000 and 2001, respectively. Generally, While
Tuly has the highest mean temperature (17.5°C), February
has the lowest mean temperature (-9.6°C) in long-term
averages. May has the highest total precipitation
(71.9 mm) and also, August has the lowest precipitation
(17.5 mm) in this location. The winters are snowy and

Table 1: Some chemical and physical characteristics of the experiment area soils

long. Snow remains 4-5 months in this region. Climatic
dates of the research location are presented in Table 2.
The experiment was designed as a randomized
complete block design with 25 red clover genotypes
{(Rotra, Pawera cultivars (tetraploid), Orbit, Rajah, Hamua,
Redwent, Xiashao, Piemontese, Colenso, Lakeland,
Lucrun cultivars (diploid), Tohum Islah ecotype, 1.-68,
L-77,L-79,L-81, L-509, L-584,1.-777,L-812, L.-818, L-832,
L-1881,1.-1920 and1.-1922 lines) and four replications. The
lines were selected from native flora of eastern Anatolia
(Tavlas and Tan, 2005). Differences in terms of evident
physical properties of red clover genotypes accounted for
in this study are presented in Table 3. Red clover
(Trifolium pratense L.) genotypes were planted in the

Available for plant (kg ha™)

Soil depth Texture class pH Lime (CaCO; %) PO K,0 Organic matter (%)
20 cm Clay-Loam 71 2.43 59.5 1687 1.67

40 cm Loam 7.0 2.24 79.1 2445 1.91

Ort. 7.1 2.34 69.3 2066 1.79
Table 2: Monthly rainfall, temperature and relative humidity of Erzurum in 2000, 2001 years and long-term averages (1929-2000)

Years Jan. Feb. March Apr. May June July August Sep. Oct. Nov. Dec Total/mean
Total precipitation (mm)

1929-2000 187 24.3 26.3 50.8 71.9 38.3 25.5 17.5 18.5 47.4 36.7 25.0 400.9
2000 18.8 7.2 61.3 35.0 42,0 9.7 4.0 4.7 40.7 42.3 1.6 23.8 291.1
2001 4.9 11.9 51.1 104.9 68.7 7.3 36.6 9.0 3.8 51.2 33.2 351 423.9
Mean temparature (°C)

19292000  -9.4 9.6 -3.3 4.4 93 13.0 17.5 17.1 12.8 6.6 -1.3 -7.0 4.2
2000 9.7 -113 -7.6 74 9.8 15.5 22.2 19.3 14.4 7.0 12 -5.9 6.0
2001 -12.2 -5.7 -4.4 7.2 9.3 15.4 20.6 19.9 14.9 6.2 -3.6 -5.1 59
Mean relative humidity (%)

1929-2000 76.7 76.0 74.8 65.4 61.4 57.3 51.1 47.7 50.2 61.8 72.5 76.5 64.3
2000 71.2 73.6 73.4 64.8 57.9 47.8 36.7 43.4 47.4 67.2 64.2 79.5 60.6
2001 80.6 71.9 65.0 65.4 61.3 48.1 46.2 44.1 42.0 60.1 7l.5 80.4 61.4
Table 3: Some important plant properties of the red clover genotypes in this study

Genotype Origin Ploidy levels Some important plant properties
Tohum Islah (Common ecotype) Turkey n=14 Little branches

Rotra (Tetraploid) Germary 2n=128 Thick stemns, abundant leaves, big seeds
Piemontese Ttaly n=14 Middle length stems

Hamua New Zealand =14 Thick stems, abundant leaves
Xiaoshao China n=14 Little branches

Lucrun Germany n=14 Middle length stem

Pawera (Tetraploid) New Zealand 2n=28 Lately, long and thick stem

Colenso New Zealand n=14 Early maturity type

Redwent Australia =14 Little branches, thin stems

Lakeland UsA n=14 Middle early maturity type

Orbit USA n=14 Short sterns, little auxiliary branches
Rajah Denmark n=14 Lately, long and thick stems

L-584 FAO n=14 Thick stems

1.-68 Selected from native flora n=14 Little leaves

1.-77 Selected from native flora n=14 Middle early maturity type

L-79 Selected from native flora =14 Short and thin stem, small seeds
L-81 Selected from native flora n=14 Plentiful clusters

L-509 Selected from native flora n=14 Small seeds

L-777 Selected from native flora n=14 Early maturity type

1.-812 Selected from native flora n=14 Early maturity type

1.-818 Selected from native flora n=14 Middle early maturity type

1.-832 Selected from native flora =14 Thin stermns, abundant leaves, small seeds
L-1881 Selected from native flora n=14 Small seeds

L-1920 Selected from native flora n=14 High seed yield

L-1922 Selected from native flora n=14 Middle length stems
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April of 2000 and 2 years (2000 and 2001) results were
evaluated. The plots were harvested in 50% flowering
once in 2000 and three times in 2001. Each plot was 6.0 m
long by 1.5 m wide, with 30 cm row spacing. Each plot was
1.5%6.0=9.0m" in size.

Nitrogen fertilizer was applied 40 kg N ha™" as
ammonium sulphate (NH,), SO, only the 1st year then
phosphorus  fertilizer was  applied as  triple
superphosphate until the phosphorus quantity of the soil
was 150 kg ha™ P, every year (Comakli, 1991; Serin and
Tan, 2001). After rainy seasor, urigation made when
usable water of the soil decreases to 50%, with intervals
8-10 days as practical (Comakli, 1991).

Samples of 25 red clover genotypes were washed to
remove soil using deionised water. The samples were
oven-dried at 70°C for 48 h and ground to pass 1 mm.
The Kjeldahl method (Bremner, 1996) and a Vapodest 10
Rapid Kjeldahl Distillation Umnit (Gerhardt, Komgswinter,
Germany ) were used to determine total N of the red clover
genotypes. Mg, Na, Fe, Mn, Zn and Cu contents of red
clover genotypes were determined by atomic absorption
spectrometry (AOAC, 2005).

Data were subjected to the analysis of variance
using the MSTAT-C procedure and means were
separated with Duncan’s test for differences among

genotypes.

RESULTS AND DISCUSSION

Significant differences were determined in terms of
chemical contents among red clover genotypes i 2 years
results (Table 4). The highest N content was found in the
L.-818 line (2.55 g 100 g™ DW) (p<0.05). This value was
followed by the Xiashao (2.33 g 100 g=' Dw), the
Lucrun cultivar (2.25g 100 g™ Dw), the L-1881 (2.23 g
100 g~ Dw), the L-79 (2.21 g 100 g~' Dw) and the L-584
lines (2.18 g 100 g~' Dw), respectively. The lowest N
content value was determined in the 1-777 line (1.92 g
100 g7' Dw) among red clover genotypes (Table 4). Red
clover genotypes showed significant differences in Mg in
2 years results (p<<0.05). The highest value was gained the
L-1881 line (2038 mg kg~ Dw). The other high values
were determined in L-812 line (2015 mg kg ' Dw) and in
Hamua cultivar (2007 mg kg™ Dw), respectively (Table 4).
The lowest Mg content was found in Rajah cultivar
{1883 mg kg™ Dw). There was no significant difference in
terms of Na content among genotypes of red clover
{(Table 4). But significant differences were found in Zn
content among red clover genotypes (p<0.05). The
highest 7n content was determined Redwent cultivar
{(60.55 mg kg™' Dw). This value was followed by 1.-77
(58.08 mg kg™ Dw), 1.-1922 lines (58.00 mg kg~ 'Dw),
Lucrun cultivar (57.95 mg kg~' Dw) and L-777 line
(55.50 mg kg~ Dw), respectively (Table 4). Significant
differences was also determined m terms of Fe contents

Table 4: Some mineral contents of red clover genotypes in 2 vear results (2000-2001)

Cultivars/

lines N(gl00g ! Dw) Mg (ngke™ ' Dw) Na(mgkg!'Dw) Zn(mgke ' Dw) Fe(mgkg Dw) Mn(mgkg' Dw) Cu(mgkg™! Dw)
T. Islah 2.0%bc 1922a-d 924 40.53a-f 80.47a-d 16.20b-d 30.82a-d
Orbit 2.15bc 1899b-d 861 45.25a-e 90.50a-d 18.12b-d 27.24b-d
Rajah 2.03bc 1883d 966 27.75d 85.80a-d 17.16b-d 27.26b-d
Rotra 1.9%c 1953a-d 924 40.43a-f a0.41a-d 18.18b-d 29.20b-d
Hamua 2.03bc 2007a-c 945 37.98a-f 75.50b-d 15.190cd 24.310cd
Redwent 2.09bc¢ 1922a-d 1050 60.550a 120.3800a 24.22ab 40.350ab
Kiashao 2.33ab 1953a-d 987 45.50a-e 100.46a-d 20.20a-d 32.32a-d
Piemontese 2.12bc 1968a-d 1071 20.25¢ef 75.80b-d 15.16¢d 24.260cd
Colenso 2.14be 1961a-d 966 50.58a-d 100.43a-d 20.23a-d 32.37a-d
Lakeland 2.15a-c 1922a-d 882 32.68bf 65.70cd 16.14b-d 29.23b-d
Lucrun 2.25a-c 1930a-d 1008 57.95ab 112.98ab 23.23a-c 36.87a-c
Pawera 1.98bc 1907b-d 903 52.83a-d 105.51a-c 21.20a-d 33.82a-d
L-68 2.15a-c 1976a-d 966 40.33a-f 80.07a-d 16.13b-d 25.71cd
L-77 2.07bc 2000a-d 1155 58.08ab 120.50a 24.19ab 40.31ab
L-79 2.21a-c 1961a-d 1155 53.03a-d 105.08a-c 27.21a 43.900a
L-81 1.94bc 1992a-d 1178 30.60c-f 80.37a-d 21.22ad 33.86a-d
L-509 2.12bc 1907b-d 924 50.60a-d 100.12a-d 20.24a-d 32.38a-d
L-584 2.18a-c 1992a-d 966 30.35¢-f 60.70d 13.17d 22.78d
L-777 1.92¢ 1891cd 966 55.50a-c 110.46ab 22.20a-c 35.82a-d
L-812 2.04be 2015ab 1071 37.83a-f 115.46ab 23.22a-c 37.36a-c
L-818 2.55a 1891cd 1008 15.28f 90.80a-d 18.16b-d 29.32b-d
L-832 2.11bc 1969a-d 1092 40.10a-f 90.45a-d 20.32a-d 32.51a-d
L-1881 2.23a-c 2038a 1050 45.55a-e 75.36b-d 20.18a-d 24.32cd
L-1920 2.10bc 1922a-d 924 32.80bf 85.46a-d 17.20b-d 27.82b-d
L-1922 2.00bc 2000a-d 945 58.00ab 115.10ab 23.20a-c 37.32a-c
Mean 2.120 1951 99¢ 42.4100 93.3600 19.6800 31.6600
Importance 0.050 0.050 ns 0.05000 0.0500 0.010 0.01
L8D value 0.400 121 - 25.48000 42.0300 8.530 13.63

ns: not significant
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among red clover genotypes (p<0.05). The highest values
were found in L-77 line (120.50 mg kg™ Dw) and Redwent
cultivar (12038 mg kg™ Dw). These values were
followed by T.-812 (115.46 mg kg™ Dw), L.-1922 lines
(115.10mg kg™ Dw), Lucrun cultivar (112.98 mg kg~ Dw)
and 1.-777 line (110.46 mg kg™ Dw). The lowest Fe content
was gained 1.-584 line (60.70 mg kg™ Dw) among red
clover genotypes (Table 4).

Red clover genotypes in terms of Mn content showed
significant differences in 2 years results (p<0.01).
The highest Mn value was determined in L-79 line
(27.21 mg kg™ Dw). The other high values were found
in Redwent cultivar (24.22 mg kg™ Dw), L-77 line
(24.19mg kg™ Dw), Lucrun cultivar (23.23 mg kg™ Dw),
1-812¢23.22mgkg ™ Dw),1.-1922 (23.20 mg kg~ Dw) and
1.-777 lines (23.20 mg kg~' Dw), respectively. The lowest
Mn content was found in L-584 line (13.17 mg kg™ ' Dw)
(Table 4). There were also significant differences in Cu
contents of red clover genotypes in 2 years results
(p<0.01). The highest Cu content was determined in
the T.-79 line (43.90 mg kg™ Dw). This value was follo
wed in Redwent cultivar (40.35 mg kg™ Dw), L-77
(40.31 mg kg™ Dw), L-812 (37.36 mg kg~' Dw), L-1922
lines (37.32 mg kg™ Dw) and Lucrun cultivar
(36.87 mg kg~ Dw), respectively (Table 4). The lowest Cu
content was found L-584 line (22.78 mg kg~ Dw).

Red clover genotypes showed significant differences
in chemical contents for animal feeding. Similar findings
were determined by Sengul and Yolcu, (2002) n N, Mg
among 13 lucerne ecotypes, Broderick and Cwintal (2004)
in total N among 133 red clover entries, Cwintal and
Wilezek (2004) in Mn among diploid and tetraploid red
clover, Sengul and Haliloglu (2008) in Mg, Fe, Cu, Mn
and Zn among 21 lucerne cultivars and ecotypes,
Hopkins et al. (2002) in Mg, Na, Zn, Mn among 2 Ttalian
rye grass genotypes, Warda (2001) in N, Mg among 3
Trifolium repens cultivars and Lema et al. (2001) in CP
among grain sorghum varieties silages.

N is needed mainly for the synthesis of proteins and
the dietary requirement is therefore the greatest during
periods of rapid growth and during pregnancy and
lactation (Whitehead, 2000). Only 1.-818 line (2.55%) in
terms of N content was higher than those of the red clover
used in beef cattle diets (2.4 N%, NRC, 2000) among 25 red
clover genotypes. Copper is essential for growth and for
the prevention of a wide range of clinical and pathological
disorders 1n all types of farm animals (Underwood and
Suttle, 1999). Cu contents of the all genotypes were
higher than those of red clover used in beef cattle diets
(11 Cumg kg ™', NRC, 2000) and those of legume forages
commonly fed to dairy cattle (9 Cumg kg™, NRC, 2001).
The most important functions of zinc are those, which
become limiting to health and production when livestock
is  deprived of =zinc and 2 functions stand out: gene
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expression and appetite (Underwood and Suttle, 1999). All
of the genotypes, except L-818 line (15.28 mg kg ') with
respect to Zn content were higher than those of red clover
used in beef cattle diets {17 mg kg™ Zn, NRC, 2000). Zn
content of the all genotypes, except for Piemontese
cultivar (20.25 mg kg ™) and 1.-818 line (15.28 mg kg ~") was
also, higher than those of legume forages commonly fed
to dairy cattle (NRC, 2001). Mg has a part m nerve system,
enzyme function and growth of skeleton in animal
metabolism (Altin et al., 2005). Fe is mainly present as
heamoglobin i a body (Underwood and Suttle, 15999).
Also, function of Mn is mainly as constituents of
enzymes, or as enzyme activators (Whitehead, 2000). But
all of the red clover genotypes in Mg, Fe and Mn were
lower than those of red clover used in beef cattle diets
{0.38 Mg%, 238 Femg kg™, 108 Mnmg kg™, NRC, 2000)
and those of legume forages (hay, mid maturity)
commonly fed to dairy cattle (0.30 Mg%, 207 Fe mg kg™,
46 Mn mg kg™', NRC, 2001 ).

Besides, the mmeral contents of all the genotypes
were very lower than maximum tolerable concentration of
growing cattle, finishing cattle, gestating cow, early
lactation cow (0.40 Mg%, 500 Zn, 1000 Fe, 1000 Mn,
100 Cumg kg™ (NRC, 20003,

CONCLUSION

The chemical composition of red clover showed
significant differences among the genotypes as livestock
feed. According to 2 years results, especially 1.-818 line
and Xiashao cultivar in N; L-1881 and 1.-812 line in Mg;
Redwent cultivar, L-77, L-1922 lines and Lucrun cultivars
in Zn; L-77 line, Redwent cultivar, 1.-812, L-1922 and
Lucrun cultivar in Fe; L-79 line, Redwent cultivar and L-77
line in Mn; 1.-79 line, Redwent cultivar and L-77 line in Cu
had higher chemical contents than the others. These
genotypes can be successfully used to meet a part of
mineral requirement of livestock and to improve new
quality red clover genotypes for animal feeding.

REFERENCES

Acikgoz, E., 2001. Forage crops. University of Uludag,
Publication No.: 182. Bursa, Turkey, Unmversity of
Uludag Press, pp: 584.

Altin, M., A. Gokkup and A. Koc, 2005, Meadow-
Rangeland Improvement. T.C. The Mimstry of
Agriculture and Rural Affairs, Turkey, pp: 468.

AOAC (Association of Official Analytical Chemists-
International), 2005. Official Methods of Analysis,
18th Edn. Tn: William Hortwitz, George, W. Latimer
(Eds.). AOAC-Int. Suite 500, 481 North Frederick
Avenue, Gaithersburg, Maryland 20877-2417,
USA.



J. Anim. Vet. Adv., 8 (3): 506-510, 2009

Bremner, T M., 1996. Nitrogen-Total. 2nd Edn. Methods of
Soil Analysis Part II. Chemical and Microbiclogical
Methods. Agronomy. No. 9, Madison.

Broderick, G.A., KA. Albrecht, V.N. Owens and
R.R. Smith, 2004. Genetic variation in red clover for
rumen protein degradability. Anim. Feed Sci.
Technol., 113: 157-167.

Cwintal, M. and M. Wilczek, 2004. Quality of diploid and
tetraploid red clover on the background of varied
mineral fertilization. Annales Universitatis Mariae
Curie-Sklodowska. Sectio, E. Agricultura, 59: 613-620.

Comakli, B., 1991. Effects of different row distance,
irrigation level and phosphorus fertilization on dry
matter yield, crude protein yield and crude protein
content of red clover (Trifolium  pratense L.)
(in Turkish). In II. National Meadow-Range and
Forage Crops Congress, Ege University, pp: 449-459,
28-31.

Espmoza, JTE., LR. McDowell, N.3. Wilkinson,
T.H. Conrad and F.G. Martin, 1991. Forage and soil
mineral concentrations over a 3 years period in a
warm climate region of central Florida. TI. Trace
minerals. Livest. Res. Rural. Dev., 3 (1). http://www.
cipav.org.co/lrd/lrrd3/1/florida2 htm.

Farnham, D.E. and . R. George, 1993. Dinitrogen fixation
and nitrogen transfer among red-clover cultivars. Can.
. Plant Sci., 73: 1047-1054.

Hopkins, C., J.P. Marais and D.C.V. Goodenough, 2002.
A comparison, under controlled environmental
conditions, of a Lolium multiflorum selection bred
for high dry-matter content and non-structural
carbohydrate concentration with a commercial
cultivar. Grass Forage Sci., 57: 367-372.DOT: 10.1046/
1.1365-2494.2002.00337 x.

Jones, R.1.,D.S. Loch and R.P. Lefeuvre, 1995, Differences
1in mineral concentration among diploid and tetraploid
cultivars of rhodegrass (Chloris gayana). Aust. J.
Exp. Agric, 35 1123-1129. DOI: 10.1071/EA9951123.

Lema, M., A. Felix, 3. Salake and U. Bishnoei, 2000.
Nutrient content and in vitro dry matter
digestibility of silages made from various grain
sorghum and sweet sorghum cultivars. J. Sustain.
Agric., 17 (1): 55-70.

Lema, M., A. Felix, S. Salako, E. Cebert and U. Bishnot,
2001. Nutrient content and iz vitro dry matter
digestibility of silages various
grain sorghum cultivars. J. Applied Anmim. Res,
19: 129-136. http://www.cababstractsplus. org/google/
abstract.asp? AcNo=20013099392.

made from

510

Murray, P.J., AKM. Cheung and M.T. Abberton, 2007.
Intraspecific variation in Trifolium pratense: Tmpact
on feeding and host location by Sitona lepidus
(Coleoptera, Curculiomudae). J. Pest. Sci., 80: 51-57.

McDowell, L.R., 1996. Feeding minerals to cattle on
pasture. Anim. Feed Sci. Technol., 60: 247-271.

National Research Council, 2000. Update 2000. Nutrient
Requirements of Beef Cattle, Seventh Revised
Edition: National Academy Press, Washington, DC,
1996, pp:135. ISBN: 13:978-0-309-06934-2.

National Research Council, 2001. Nutrient Requirements
of Dairy Cattle, Seventh Revised Edition, National
Academy Press, Washington, DC, pp: 304. ISBN: 0-
309-06997-1.  http:/fwww.nap.edu/openbook.php?
record 1d=9825&page=R2.

Pinchak, W.E., L. W. Greene and R. K. Heitschmidt, 1989.
Mineral dynamics in beef cattle diets from a southern
mixed-grass prairie. J. Range Manage., 42 (5): 431-433.
http:/fwww jstor.org/pss/3899556.

Sengul, 5. and K. Haliloglu, 2008. Determination of
mineral concentration and cell-wall energy content.
of some alfalfa cultivars and genotypes (Medicago
sativa L), Asian J. Chem., 20: 3231-3240.
http://payalweb.cusiteonline. com/contents20_4 20
08.pdf.

Sengul, S. and H. Yoleu, 2002, Chemical compositions
of alfalfa ecotypes from Van Province. Ataturk
University, I. Agric. Faculty, 33: 29-33.

Serin, Y. and M. Tan, 2001. Forage Legumes. University of
Ataturk, Faculty of Agriculture Press. Publ. No.190,
Erzurum, Turkey, pp: 177.

Tavlas, A. and M. Tan, 2005. The hay yields and plant
density of some red clover lines selected from native
flora (in Turkish). Turkey V1. Field Crops Congress,
Antalya, Tukey. Akdeniz University, Agriculture
Faculty.

Underwood, E.JJ. and N.F. Suttle, 1999. The Mineral
Nutrition of Livestock. 3rd Edn. CABI Publ,
Newyork, USA, pp: 601. ISBN: 0-85199-128-9.

Warda, M., 2001. Content of nutrients m the plant organs
of chosen Trifolium repens cultivars. Lakarstwow
Polsce, 4 223-227. ISBN: 978-83-89250-21-6.

Whitehead, D.C., 2000. Nutrient Elements in Grassland,
Soils-Plant-Animal  Relationships. CABI  Publ,
Newyork, USA, pp: 363. ISBN: 0-85199-437-7.

Yoleu, H., M. Tapei and M. Turan, 2008 . Mineral content
of some lucermne cultivars for livestock. Asian J.
Chem., 20: 3919-3925. http://payalweb.cusiteonline.
com/contents20 5 2008.pdf.



