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Abstract

This study was carried out to determine change in botanical composition, nutrient content, feed value and some quality
parameters of natural grasslands in Ankara, for 4 months May, June, July and August. The study was carried out in the
natural rangeland areas of 3 villages within the borders of Ayas (1 and 2) and Nallihan (3) in Ankara province in 2016.
The botanical composition, nutrient contents fibrous materials, mineral substances, with In vitro gas production: GP,
dry matter digestibility: DMD, and organic matter digestibility: OMD, energy values, and methane production:MP
capacities, in vitro neutral detergent fiber digestibility: dNDF, relative feed values: RFV and relative forage quality
index:RFQI determined by taking feed samples every 15 days in May, June, July and August. The botanical diversity of
rangelands was found different from each other. The proportion of legumes compared to weight in rangeland 1 was
higher compared to grassland 2 and 3, and the proportion of the wheatgrain and others was lower. While wheatgrain
and legumes ratio was close to each other on rangeland 2, the proportion of cereals was found higher than legumes on
the rangeland 3. In all three rangelands, while the CP, NFE, N, Ca, GP, DMD, OMD, dNDF and RFV RFQI values of the
plants were high in May, it was determined that these features decreased significantly until August (P<0.05). CF and
ADF, NDF and ADL contents, were low in May, but increased significantly towards August (P<0.05). Ash content was
higher in August and July than in May and June (P<0.05). While MP in rangeland 1 and 2 was high in May, June and July,
and low in August (P <0.05), but in rangeland 3 was highest in May compared to other months (P<0.05). RFV and forage
quality of plants in rangeland were highest in rangeland 1 followed by 2 and han rangeland 3. Angora goats can be
grazed easily in May and June.
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1. Introduction nutrition of ruminants. The most important source of
Roughage are important for saliva secretion, healthy roughage for an economical livestock is rangeland areas.
rumen physiology, and economic nutrition in the The feeding value of rangelands is not the same all year
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round. Since most of the plants grown in the rangelands
develop in the spring season, animals graze most
efficiently in the rangelands for 3-4 months (Saricicek,
2007).

Rangeland vegetation is a mixture of different varieties
of wheatgrass and legumes
(Valentine, 2000). Knowing the nutritional values of
rangeland plants is important for animal nutrition. The
vegetative presence of each rangeland is unique and the
nutritional values of the pasture and rangeland plants
differ from the mono culture forage plants (Vazquez de
Aldana et al, 2000). Quality of rangeland-pasture
depends on the nutrient content of the feed, the
digestibility of the nutrients and the amount of feed
grazed by animals (George et al, 2001). The feeding
values of rangeland-pasture forage crops are flora
climate condition, altitude, irrigation, fertilization, soil
structure and under the influence of plant vegetation
period (Buxbaum and Vanderbilt, 2007). All plants
communities change over time, regardless of their
location. Environmental variables affect the distribution
and composition of plant species in rangeland (He et al,,
2007).

There are a total of 412.404,00 ha rangeland, plateaus
and overwintering and public pasture and grasslands in
Ankara. It is in the weak and middle class due to the
characteristics of Central Anatolia precipitation belt. The
average annual rainfall in Ankara Province is low and the
area covered with plants has decreased by 10-40% in the
meadows and pastures due to irregular grazing in the last
10 years (Anonymous, 2017). There has been insufficient
information about the nutrient composition and feed
values of the feeds in rangelands belonging to Ankara.

The purpose of this study is to compare by months (May,
June, July and August) changes in botanical composition,
nutrient content, and feed value and quality of natural
rangelands in three villages in the districts where Ankara
goat breeding enterprises are located and compare the
rangelands in terms of their feed quality and to determine
their quality.

and other families

2. Materials and Methods

2.1 Material

The feed material of the study consists of natural
rangeland feeds. In Ankara province, among the
rangeland in the area where 30 enterprises producing
Ankara goat breeding were determined total 3 rangelands
including 2 in the district of Ayas (Basbereket and Ilica)
and 1 in Nallihan (Cayirhan) district by observing the
frequency and diversity of vegetation in the rangelands.
The study was carried out in Ankara in May, June, July and
August in 2016. Ankara is a province with an average
annual temperature of 11.9 °C with an altitude of 39.92°
N, 32.85° D, 850 m in the Central Anatolia region. The
annual average highest temperature is 17.8 °C, the lowest
temperature is 6.2 °C. The average annual rainfall is 383
mm. The average number of rainy days is 101.8 days. The

driest month is August, with 10 mm of rain. With an
average of 52 mm of precipitation, the highest amount of
precipitation is observed in May (Anonymous, 2016).
Working area: Ankara province Ayas (Principality: 40° 5'
59.6112" N and 32° 24" 9.0540" E, altitude 1200m (1)
and Ilica: 40° 3' 23.6592" N and 32° 15' 31.4748" E,
altitude 750m) (2) and Nallihan (Cayirhan 40° 5 '
49.4736" N and 31° 40' 41.5668" E, altitude 503m) are
the natural rangelands areas belonging to the village (3).
2.2. Method

In each rangelands, 4 sampling areas of 400 m2 (20x20
m) were created to determine the botanical diversity,
nutrient content, feed quality and value of the 3
rangelands
measurement points were determined with 4 mark piles
on 4 lines.

Circles of 1 m2 (100cmx100cm) were laid every 15 days
from the

in Ankara Province. In these areas,

determined measurement areas of each
rangelands in May, June, July and August, the plants left in
circles were collected by harvesting at a height of 3-5 cm
from the ground level and labeled by putting them in
locked bags. The leaves and branches at the height that
animals can eat and reach from the bushes and trees were
collected from lower, middle and upper parts.

For each group of plants taken from each rangeland,
classification was made according to their botanical
composition by weight (Ko¢ and Cakal, 2004; Tosun and
Altin, 1986). Identification of plants, were done by the
methods of Davis (1965, 1985) and Davis et al., (1988)
The first dry matter was determined for nutrient analysis
of the plant samples, and then the plants were dried in the
oven at 45 °<C for 48 hours, kept open in the air and
prepared for analysis as dry feed in air. Then, analysis of
nutrients in dry air samples (dry matter; DM, crude
protein; CP, ether extract; EE, ash were made according to
A.0.A.C. (1998), each analysis was done in 3 replications;
nitrogen free extracts:NFE by calculating, raw fiber CF,
acid detergent fiber: ADF, neutral detergent fiber: NDF
and acid detergent lignin; ADL analysis according to the
method specified by Van Soest and Robertson (1991)
using  ANKOM-200 Fiber Analyzer (ANKOM Technology
Corp. Fairport, NY, USA). Minerals in the ash (Ca, P, Mg,
Na, K, Fe Zn Si, N) were made according to Boss and
Fredeen (2004) and were read with ICP (Optima 2100 DV
ICP / OES, PERKIN ELMER) at appropriate wavelengths
(Optima 2100 DV ICP / OES, PERKIN ELMER). In vitro gas
production (GP), metabolizable energy (ME) (Menke et
al, 1979) and net energy lactation(NEL) (Menke and
Steingass, 1988), dry matter digestibility (DMD) and
organic matter digestibility (OMD) and neutral detergent
fiber digestibility (ANDF) of rangeland plants analyzed in
Daisy incubator (ANKOM Techology Corp., Fairport, NY.
USA) (Menke et al, 1979). Infrared methane analyzer
(sensors Analysentechnik GmbH, Erkrath,
Germany) was used to determine the methane production
(MP) of plants (Goel et al,, 2008), and the relative feed
value (RFV) was calculated according to Rohweder et al.
(1978) and Relative forage quality (RFQ) index of

Europa
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rangelands plants was made according to Undersander
and Moore (2002).

2.3. Statistical Analysis

The normality assumption of the data on the nutrient
content, in vitro gas production and digestibility of plants
was determined to be suitable for the analysis of variance
analysis of the data measured by the Levene test with the
ShapiroWilk test (P>0.05). Therefore, one-way analysis of
variance was used in the analysis of all data. The
differences between pastures and months were
determined by Duncan multiple comparison test (Onder,
2018; Gen¢ and Soysal, 2018). The interaction was
analyzed according to factorial trial pattern by variance
analysis. SPSS 22 package program was used in the

analysis of datas.

3. Results

3.1. Botanical Composition of Grasslands

The botanical structure was the first examined in plant
samples taken from three different rangelands in May,
June, July and August. The botanical structure of the
rangeland plants is given in Table 1. As can be seen from
the table, the botanical structure of the plant has changed

according to the rangelands. When the botanical
composition of rangeland 1 by weight is analyzed, it is
determined that the rate of wheatgrass is lower compared
to other rangelands and the rate of legumes is higher. On
grassland 2, the proportion of the wheatgrass and
legumes were found close to each other. Astragalus
varieties from legumes were more common in rangelands
1 and 2. On the rangeland number 3, it was determined
that the rate of legumes was less than that of wheatgrass.
In rangelands, generally Agropyron, Bromus, Festuca, Poa,
Elymus, Triticale, Hordeum and Sorghum species were
found mostly from wheatgrass.

The most common legume varieties in the rangelands are
Astragallus varieties, Medicago rigidula, Onobrychus
oxyodonta, Trifolium arvense, Lotus corniculatus, Lathyrus
Fabales, Lotus aegaeus. Others in the rangelands included
mostly herbaceous and flowering plants. Mostly
Lamiaceae L., Galium aparine, Thymus, Artemisia fragrans,
Euphorbia Rosidae, Convolvulus, Euphorbia Rosidae,
Peganum harmala, Onopending acanthium, Centaurea
iberica, Aethionema Dumanii, Cota tinctoria L. Cirsium
arvense, Rumex acetovica, has been widely encountered.

Table 1. The botanical structure of rangelands and proportion on the basis of weight

Rangeland 1 % Rangeland 2 % Rangeland 3 %
Wheatgrass
Aegilops ovata 1.27 Agropyron intermedium 1.15 Agropyron cristatum 1.77
Agropyron intermedium 1.65 Bromus japonicus 1.52 Avena fatua 1.25
Avena fatua 2.55 Bromus tectorum L 1.09 Bromus tomentellus 0.75
Andropogan griyllus 1.75 Chrysopogon gryllus 2.05 Elymus repens 1.55
Bromus erectus 1.25 Dactylis glomerata 2.15 Festuca valesiaca 1.58
Cynodon dactylon 1.85 Elymus junceus 1.27 Hordeum murinum 0.67
Dactylis glomerata 1.75 Elymus repens 2.55 Poaceae Stipa 1.21
Elymus repens 1.85 Festuca ovina 2.25 Secale montanum 1.62
Festuca ovina 1.56  Festuca valesiaca 1.73 Chrysopogon gryllus 1.65
Hordeum murinum 1.68 Hordeum murinum 0.75 Cynodon dactylon 1.77
Poa pratensis 1.30 Secale montanum 1.15 Hordeum bulbosum 1.89
Stipa lagascae 1.23  Poa nemoralis 2.27 Poaceae Stipa 1.17
Sorghum halepense 1.00  Poa bulbosa var. Vivipara 1.18 Triticale 1.16
Total 20.69 21.12 22.0
4
Legumes
Astragalus densifolius subsp.  2.11  Astragallus angustifolius 2.45 Astragalus beypazaricus 2.05
ayashensis
Astragalus cicer L. 2.25  Astragalus beypazaricus 2.71 Astragalus fabaceus 3.44
Astragalus densifolius 2.64  Astragalus densifolius subsp. ayashensis 2.25 Astragalus trichostigma 2.12
Astragalus fabaceus 2.52  Astragallus glycyphyllos 1.78 Ebenus hirsuta 2.82
Astragalus microcephalus 2.23  Astragalus microcephalus 2.18 Lotus corniculatus L. Va 2.14
Astragalus turcicus 1.80  Ebenus hirsuta 1.55 Onobrychis oxyodonta Boiss 1.73
Medicago rigidula 1.15 Medicago rigidula 1.85 Trifolium hybridum 1.78
Cicer arietinum 1.17 Onobricus armena 1.57 Trifolium pallidum 2.52
Lathyrus Fabales 1.65 Trifolium incarnatum 1.00
Lolium perenne 0.67 Trifolium repens 1.16
Lotus aegaeus, 0.67 Triticale 1.50
Lotus corniculatus 0.77 Vicia cracca 1.06
Onobrychis oxyodont 0.75 1.15 Agropyron cristatum 1.77
Onobrychis elata 1.50 1.52 Avena fatua 1.25
Trifolium arvense 1.15 1.09 Bromus tomentellus 0.75
Triticale 0.25 2.05 Elymus repens 1.55
Total 23.28 21.06 18.6
BS] Agri. / Zehra SARICICEK 269



Black Sea Journal of Agriculture

Table 1. The botanical structure of rangelands and proportion on the basis of weight (continuing)

Rangeland 1 % Rangeland 2 Rangeland 3 %
Others

Acroptilon repens 1.07  Adonis aestivalis 1.55  Achillea millefalium 1.01
Aethionema dumanii. 1.95  Adoxaceae Sambucus ebulus L. 1.19  Adoxaceae Sambucus ebulus L. 0.73
Alopecurus arandinaceus ~ 1.28  Aethionema dumantii, 0.75  Alyssum niveum 1.55
Amaranthus sp. 0.06  Amygdalus orientalis 0.98  Anthemis cretica 0.33
Anthemis cretica, 2.11  Berberis crataegina 0.75  Amygdalus orientalis 1.00
Artemisia fragrans 1.50  Brassica juncea, 1.02  Artemisia santonicum 1.15
Asperula bornmuelleri 1.05  Campanula damboldtiana. 1.55  Asyneuma linifolium nallihanicum 1.11
Artemisia santonicum 1.22  Carduus nutans 1.01  Brassica juncea 1.27
Brassica juncea 0.68  Carthamus sp 0.84  Carduus nutans 1.38
Campanula 1.15  Centaurea solstitialis, 0.68  Campanula latifolia L. 1.26
damboldtiana.
Campanula latifolia L. 0.02  Centaurea iberica Trev. ex Sprenge. 0.57  Carduus nutans 1.28
Carex sp 1.00  Chenopodiaceae Album L. 0.75  Centaurea iberica Trev. Ex Sprenge 0.76
Carthamus lanatus 1.45  Cirsium arvense 1.05  Cichorium intybus 1.25
Centaurea iberica 0.05  Convolvulus arvensis 1.00  Cirsium arvense 0.78
Centaurea solstitialis 2.45  Cota tinctoria L 0.06  Cotoneaster nummularia 1.17
Chenopodiaceae Album L. 0.85  Cotoneaster nummularia 1.00  Cornus mas L. 1.12
Cirsium arvense 0.73  Cupressaceae JuniperusL. 0.79  Crataegus pentagyna Waldst 1.78
Conium maculatum L. 1.33  Crataegus orientalis 1.15  Cynanchum acutum L 1.11
Convolvulus arvensis 1.75  Crataegus monogyna 1.02  Cytisus scoparius 1.07
Crataegus monogyna 1.05  Cota tinctoria L. 1.63  Ebenus hirsuta 1.21
Crepis purpurea 0.95  Cynanchum lineatus 1.15  Elymus hispidus 0.79
Cynanchum lineatus, 2.15  Cyticus scoparius 1.58  Erodium cicitarium 1.18
Euphorbia Rosidae 0.05  Dorycnium pentaphyllum 1.27  Euphorbia esula 1.17
Fagaceae Quercus 1.79  Erodium cicutarium 1.55  Galium aparine 1.51
Galium aparine 2.15  Euphorbia Rosidae 1.47  Hodan 1.27
Hedysarum varium 2.17  Fabaceae Acacia 1.29  Lappaceum, 141
Juncus sp 1.00  Fagaceae Quercus 1.23  Lolium rigidum 1.12
Koelaria cristata 0.05  Galium aparine 1.32  Malabaila secacu 0.17
Lamiaceae L. 0.08  Hedysarum varium 0.61  Muscari adilii, 0.09
Lavandula stoechas 2.15  Hypericum perforatum 0.75  Onopordum acanthium 1.38
Malvaceae Alcae 2.25  Juniperus oxycedrus 0.56  Onopordum illyricum 0.99
Onopordum acanthium 1.01  Logfia arvensis 0.08  Ornithogalum narbonense L. 1.56
Onopordum illyricum 1.14  Lamiaceae L. 0.61  Paliurus spina 1.28
Ophiopogon japonicus 0.83  Linum nodiflorum 1.57  Peganum harmala 1.55
Paliurus spinosa 0.07  Marrubium parviflorum 0.54  Plantaginaceae veronica 1.37
Papaver arenarium 0.27  Minuartia hamata 0.09  Plantago lanceolata L 1.53
Peganum harmala 0.34  Minuartia anatolica 0.06  Potentilla recta 1.09
Pelargonium graveolens 0.22  Ophiopogon japonicus 0.05  Poterium sanguisorba 1.17
Plantago lanceolata 0.66  Ornithogalum Umbellatum 0.15  Pyrus elaeagnifolia 1.77
Plantaginaceae veronica 1.52  Paliurus spina-christi 1.75  Rumex acetosella 1.62
Prunus cocomilia 1.05  Papaver arenarium Bieb. 0.06  Rosaceae Rubus 0.88
Prunus spinosa, 0.15  Peganum harmala 1.25  Salsola ruthenicca 0.84
Quercus L. 0.08  Pelargonium graveolens 1.38  Salvia sp. 0.06
Quercus cerris 1.23  Phleum bertolonii 1.02  Scabioosa sp. 0.11
Rosa foetida, 56.03 Plantaginaceae veronica 1.06  Slybum marianum 0.78
Rosaceae Rubus 100.0 Pyrus elaeagnifolia 0.75  Sinapis arvensis 0.66
Rosa hemisphaerica 1.07  Prunus spinosa, 1.16  Spartium junceum 1.23
Rumex acetocella 1.95  Quercus pubescens 0.88  Taraxacum officinale 1.56
Sanguisorba officinalis 1.28  Rosaceae Rubus 0.06  Teltaria auiacea 0.79
Sinapis arvensis 0.06  Rumex acetosella 2.17  Thymus sepyllum 1.05
Stipa holosericea 211 Silybum marinum 1.16  Thymus squarrosus 1.10
Sonchus sp 1.50  Sinapsis arvensis 1.07  Xanthium spinosum L. 1.22
Taraxacum officinale 1.05  Spartium junceu, 1.22  Verbascum lydium 0.89
Taraxacum 1.22  Taraxacum serotinum 1.00  Verbascum thapsus L. 1.85
scaturiginosum
Teucrium chamaedrys 0.68  Teltaria auiacea 1.10
Thymus squarrosus, 1.15  Thymus sipyleus Boiss. 2.75
Tragopogon 0.02  Thymus squarrosus 1.40
buphthalmoides
Xanthium spinosum 1.00  Tragopogon reticulatus 0.83
Verbascum thapsus L. 1.45  Tragopogon dubius 0.11
Viscum albiim L. 0.05  Tripleurospermum sevanense 0.06
Zantedeschia aethiopica 2.45  Urtica 1.21
Total 0.85 58.82 59.36
General total 0.73 100 100

In addition to fodder and flowering plants, Fagaceae
Quercus, Prunus spinosa, Fabaceae Acacia, Rosaceae Rubus,
Cornus mas L., Cotoneaster nummularia, Cupressaceae

JuniperusL. Shrubs, trees and thorny plants such as
Xanthium spinosum are also found. When general
appearance of rangelands was examined, it is determined
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that although there was more plant diversity in
rangelands 1 and 2, there was less plant diversity in
rangeland 3.

3.2. Nutrient Contents of Rangelands

The change of nutrient contents of rangeland plants by
months are given in Table 2. Grassland X month
interaction was found significant for all variables
mentioned in Table 2 (P<0.05).

Table 2. Change of nutrient composition by months of grasslands (100% DM)

Grassland no Nutrients May June July August Sig
1 cp 16.85 + 0.692 15.24 + 0.622 13.49 £ 0.63b 12.64 + 0.09 <0.001
EE 1.45 + 0.02¢ 1.44 + 0.06¢ 1.54 + 0.08b 1.75 + 0.052 0.007
Ash 1.58 £ 0.07¢ 3.47 + 0.64¢ 458 +0.37b 5.75 + 0.872 <0.001
NFE 49.01+0.73 43.9 £ 1.400 38.21 £ 0.60¢ 37.43 £ 0.89¢ <0.001
CF 31.12 £ 0.24¢ 35.91 + 0.33b 42.18 0.96 42.43 £ 2,65 <0.001
ADF 3432 £0.29¢ 37.75% 0.32¢ 42.00 + 2.48b 56.67 + 0.092 <0.001
NDF 41.39 £ 0.96¢ 45.71 % 0.95¢ 51.94 + 2.640 67.27 +1.79 <0.001
ADL 4.57 £ 0.074 6.50 + 0.33¢ 14.24 + 0.62 10.71 + 1.360 <0.001
Ca 543+ 0.26° 3.920.07 3.71 % 0.24b 2.72 + 0.028¢ <0.001
P 0.10+0.001b 0.11 % 0.001a 0.10 + 0.001° 0.10 + 0.001° <0.001
Mg 0.44+0.005¢ 0.27 +0.001¢ 1.04 £ 0.0012 0.68 + 0.020° <0.001
Na 0.24+0.002¢ 0.14 +0.011¢ 0.35 + 0.005b 0.41 + 0.0100 <0.001
K 1.32+0.005¢ 1.41 £ 0.001b 1.11 £ 0.000¢ 1.62 £ 0.012 <0.001
N 2.1240.002° 2.14 £ 0.020° 1.25 £ 0.027¢ 1.32  0.002b <0.001
Fe 0.55 + 0.003® 0.33 +0.012¢ 0.82 + 0.0012 0.52 + 0.034° <0.001
Zn 0.025+0.002° 0.03120.0002 0.032+ 0.0002 0.02620.001b 0.007
Si 0.05£0.001b 0.04 + 0.002¢ 0.08 £ 0.0032 0.03 +0.002¢ <0.001
2 Ccp 16.23 £ 0.27 13.26 + 0.35b 13.20 £ 0.53b 12.20 + 0.24¢ <0.001
EE 1.46 £ 0.03¢ 1.52 +0.12b 1.91+0.15° 1.75 £ 0.15% 0.078
Ash 412+ 0.28b 3.60 £ 0.28b 9.33 +2.98 11.41 + 1.05 0.010
NFE 44.61+0.522 4448+ 2.37 37.22+4.40% 28.38+ 1.48b 0.008
CF 33.58+1.94b 37.14 + 1.60b 38.34 £ 0.250 46.26 + 0.89 0.027
ADF 36.3242.024 41.99 + 1.48¢ 44.19 + 0,245 48.49 £ 0.212 0.047
NDF 43.35+2.52b 53.62 + 2.24b 54.02 £ 0.50 59.20 + 1.002 0.030
ADL 5.41+0.10¢ 8.48 £ 0.62¢ 10.62 £ 0.24b 12.72 +0.08 0.001
Ca 4.15% 0.032 2.21+0.02¢ 2.67 £ 0.07¢ 3.22£0.13b <0.001
P 0.09+0.003b 0.12 + 0.003s 0.08 + 0.005b 0.08 + 0.007" <0.001
Mg 0.76+0.003b 0.23 +0.019¢ 0.93 £ 0.0272 0.63  0.014¢ <0.001
Na 0.31£0.012b 0.17 + 0.002¢ 0.43 £ 0.0042 0.19 £ 0.006¢ <0.001
K 1.14  0.003¢ 1.49 £ 0.008¢ 1.12 £ 0.005¢ 1.20 £ 0.029b <0.001
N 2.12+0.0022 1.72 £ 0.05b 1.83 £ 0.021b 1.18 £ 0.06¢ <0.001
Fe 0.53 + 0.007° 0.35 + 0.014¢ 0.75 + 0.010 0.32 +0.003¢ <0.001
Zn 0.03+0.0012 0.03+ 0.001° 0.03  0.0012 0.024£0.001b 0.001
Si 0.04+0.001b 0.05 + 0.001° 0.08 £ 0.003° 0.03 £ 0.002¢ <0.001
3 CcP 13.40+0.142 12.33+ 0.37b 11.670.16¢ 11.24 + 0.03¢ <0.001
EE 1.42 £ 0.04¢ 1.41 % 0.04¢ 1.52 £ 0.06° 1.65 £ 0.08 0.038
Ash 5.75+ 0.38¢ 9.77 + 0.21¢ 11.14 £ 0.12b 16.27 +0.712 <0.001
NFE 46.300.67 37.91 £ 0.58b 25.08 £ 1.06¢ 18.35 + 1.39¢ <0.001
CF 33.13 £ 0.35¢ 38.34 £ 0.25¢ 50.70 + 0.54° 52.62 + 0.74% <0.001
ADF 39.01+0.34¢ 44.19 + 0.24) 45.43+ 0.38b 58.99 + 0.244 <0.001
NDF 46.39+0.21¢ 54.02 + 0.50b 56.39 £ 1.62° 74.85 + 0.102 <0.001
ADL 5.53+ 0.49¢ 10.62 + 0.24b 10.75 + 0.40b 15.85 + 0.15 <0.001
Ca 3.97 £ 0.200 2.14 + 0.002¢ 2.90 + 0.013° 1.87 £ 0.041¢ 0.035
p 0.11 + 0.0040 0.11 + 0.001° 0.12 £ 0.0012 0.10 £ 0.001¢ <0.001
Mg 0.54+0.013¢ 0.52 + 0.003® 0.53 £ 0.006° 0.24 + 0.001¢ <0.001
Na 0.18 £ 0.0022 0.18  0.0012 0.17 + 0.001° 0.17 +0.002> <0.001
K 1.60 + 0,140 2.01+0.012 2.06 % 0.03 1.20 £ 0.029¢ 0.001
N 1.36 £ 0.052 0.72 + 0.027¢ 1.19 £ 0.03b 0.54 + 0.008¢ <0.001
Fe 0.96 + 0.0132 0.09 + 0.003¢ 0.09 + 0.004¢ 0.40 + 0.009" <0.001
Zn 0.03  0.001 0.03  0.001 0.03 £ 0.002 0.031z 0.001 0.428
Si 0.04 + 0.002° 0.04 + 0.003® 0.04 + 0.003° 0.06 + 0.0012 <0.001

ab.cThere is a difference between the means shown in different letters on the same line, P<0.05
DM= dry matter, CP= crude protein, EE= ether extract, NFE= nitrogen free extract, CF= crude fiber, ADF= acide detergant fiber, NDF= notr detergent fiber, ADL=

acide detergant lignin

While CP and NFE content of plants were highest in May
and June in all three rangelands, it was found to be the
lowest in August and July and the differences between
them were significant (P<0.05). The highest CP content
was determined in rangeland 1, followed by rangeland 2

and rangeland 3.
EE content of rangeland plants was higher in rangeland
1 and 3 in August, while it was significantly higher in
rangeland 2 in July and August compared to other
(P<0.05). As growing periods

months of plants
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progressed, EE content also increased.

Ash content was found to be significantly higher in all
three rangelands compared to other months in August
and July (P<0.05). The effect of months on the fiber
material content of the plants was important. Fibrous
materials indicative of digestibility; CF, ADF, NDF and
ADL contents was low in May in all 3 rangelands, but
increased in August and difference between months in
terms of these criteria was significant (P<0.05).

Ca and N from minerals was significantly higher in May
compared to other months in all 3 rangelands (P<0.05).
While P was the highest in rangelans 1 and 2 in June, it
was highest in rangeland 3 in July (P<0.01). Mg, Fe, Zn
and Si contents of plants were highest in rangelands 1

and 2 in July (P<0.05), whereas Mg in July 3, Fe, May and
Si were highest in August (P<0.05). Na was found to be
the highest in rangeland 1 in August, in rangeland 2 in
July, and in rangeland 3 in May-June (P<0.05). K content
was high in rangeland 1in August, while rangeland 2 was
high in June, and rangeland 3 was high in July and June
(P<0.05). The mineral content of the plants in the
rangelands varied by month.

3.3.In Vitro Feed Values of Rangelands

The change of in vitro GP, methane, DMD, OMD ME, NEi,
dNDF values of rangelands by months is given in Table
3. Rangeland X month interaction is important for all
variables in Table 3 (P<0.05).

Table 3. Change of feed value in vitro by months of grasslands (100%DM)

Grassland no May June July August Sig

1 GP 41.6 +0.792 40.14 £ 0.47° 39.88 + 0.04¢ 36.47+0.064 0.001
Methane,ml 5.37+0.11= 5.28 £0.092 516+0.132 4.64 +0.2> 0.001
Methane ,% 14.98+0.082 143 £0.12a 14.25 + 0.06° 13.65+ 0.20> 0.001
DMD 68.36+0.182 66.71 +0.180 54.97 + 0.63¢ 53.8+0.264 0.001
OMD 52.08+0.332 52.13 +1.362 50.40 + 0.58b 49.00 + 0.64> 0.005
ME 7.88 £ 0.04 7.86 £ 0.21 7.62 +0.09 7.52 +£0.09 0.149
NE. 4.76 = 0.04 4.66 = 0.19 4.27 £ 0.08 4.25+0.08 0.181
dNDF,%KM 21.37 £ 2.462 2092+ 1.42 12.94 £ 0.22b 12.5+0.78° 0.001

2 GP 41.24+0.122 39.42 £ 0.312 39.07+ 0.452 28.81 +8.43b 0.001
Methane,ml 5.38+0.182 5.19+0.072 5.15+0.07= 4.89 + 0.4> 0.004
Methane,% 14.28+0.087 14.28 +0.092 14.25+0.15° 13.65+0.17> 0.063
DMD 66.77+0.202 62.14 +0.22b 57.23 £0.19¢ 56.4 +0.42¢ 0.001
OMD 52.62 +0.292 50.26 + 0.24> 49.83 +1.21b 46.04 £ 3.23¢ 0.035
ME 7.52+0.182 7.38+0.122 7.15 + 0.04> 6.90 + 0.05¢ 0.001
NE. 4.47 £ 0.072 443 +0.13> 4.42 +0.03> 4.12 £ 0.04¢ 0.002
dNDF %KM 22.22+1.88 20.2 +1.86° 20.4 + 0.542 11.91 + 0.45b 0.001

3 GP 41.62 £ 0.202 41.28 +0.12a 38.79 £ 0.02b 37.84 £ 0.12¢ 0.001
Methane 6.24 + 0.06° 5.62+0.03b 5.54 £0.18> 5.47 £0.12b 0.001
Methane, % 15.45 + 0.032 14.85 + 0.03> 14.55 % 0.03¢ 14.55 + 0.15¢ <0.001
DMD 65.34£0.0042 57.64 £ 0.004P 54.28 £ 0.01¢ 46.95 + 0.50¢ <0.001
OMD 51.42 £ 0.652 49.00 + 0.64> 47.43 +0.24c 45.77 + 2.35¢ <0.001
ME 7.94 £ 0.042 7.58 + 0.042 7.76 £ 0.12 6.95 + 0.490 <0.001
NE. 4.7 £ 0.042 4.64 +0.092 3.89+0.32b 3.94 £ 0.39b <0.001
dNDF, %KM 19.28 + 2.92a 17.42 + 2.34b 12.5 £ 0.78¢ 11.88+0.14¢ 0.008

ab.¢There is a difference between the means shown in different letters on the same line, P<0.05
GP= gass production, DMD= dry matter digestibility, OMD= organic matter digestibility, ME= metabolisable energy, NEL= net energy Lactation, dNDF=

digestible notr detergant fiber

GP potential of rangeland plants varied by months.
While GP was highest in May in rangeland 1, May-June-
July in rangeland 2, May-June in rangeland 3 (P<0.05),
was lowest in all rangelands in August (P<0.05). As the
development period of plants progressed, GP decreased.
MP (ml) and capacity (%) of rangeland plants were
significantly higher in rangeland 1 and 2 in May-June-
July, and in rangeland 3 in May compared to other
months (P<0.05).

In vitro DMD and OMD of rangelandswere found to be
significantly higher in May compared to other months
(P<0.05), These criteria tended to fall until August.
There was no statistically significant difference between
months in terms of ME and NEL values of plants in
rangeland 1. ME value of plants in rangeland number 2
was significantly higher in May and June than in July and
August (P<0.05). In terms of ME value of rangeland 3, no
significant difference was found between May, June and
July, and ME value decreased significantly in August

(P<0.05). The NEL value of rangeland number 2 was
found significantly higher in May compared to other
months (P<0.05) and lowest in August (P<0.05). The NEL
value of rangeland number 3 was found to be
significantly higher in May and June compared to July
and August (P<0.05).

In vitro dNDF values of rangeland plants changed by
months. dNDF was found to be highest in May and June
in rangeland 1, in May-June and July in rangeland 2, in
May in June 3, and lowest in August (P<0.05).

3.4. Feed Quality of Rangelands

DMI, DMD and RFV values calculated using ADF and NDF
values for determining roughage values of rangeland
plants are given in Table 4. Grassland X month
interaction is important for all variables in Table 4
(P<0.05).

The predicted DMI in all rangelands was determined in
the highest in May and the lowest in August, and the
difference between the months for DMI was significant
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(P<0.05).No significant difference was found between
June and July in terms of DMI on rangeland 2.

DMD was found higher in rangeland 1 in May compared
to other months, and a significant difference was
determined between months (P<0.05). In rangelands 2
and 3, DMD was highest in May compared to other
months, while it was lowest in August (P<0.05). No
significant differences were found between June and July
in terms of DMD in this both rangelands.

RFV scored over 100 in May, June and July in pasture
number 1, and scored below 100 in August and had the
worst feed value with 5. Quality. On the rangeland 2,
RFV was included in the 1st Quality Class in May, as it

received less than 100 points in June and July, and in the
3rd Quality (middle) Class and in 4th (Bad) in August.
Rangeland 3 was included in the 2nd Class in May, 3rd
Class in June and July (middle), and 5th quality (worst)
in August.

RFQI scored over 100 points in May, June and July in
rangeland 1 and 2, and less than 100 points in August.
The difference between months significant
(P<0.05). On the rangeland 3, there were more than 100
points in May, whereas June, July and August were
below 100 points and the difference between the
months was important (P<0.05).

was

Table.4. Change of feed value and quality by months of grasslands

Grassland no May June July August Sig
1 DMI 2.99+ 0.03a 2.63+ 0.05b 2.31£0.01c 1.78+ 0.01d 0.001
DMD 62.17+0.11a 59.49+ 0.15b 56.18+ 0.22c 44,75+ 1.12d 0.001
RFV 139.71+1.53a 121.07+ 1.45b 100.62+1.37c 61.89+ 1.24d 0.001
RFQI 195.03+1.25a 163.89+1.44b 115.16+1.36¢ 92.94+1.77d 0.004
2 DMI 2.768+ 0.03a 2.24+ 0.04b 2.22+0.02b 2.03+0.01c 0.003
DMD 60.61+ 1.24a 56.19+ 1.35b 54.48+ 1.27b 51.13+ 1.41c 0.001
RFV 130.05+1.23a 97.481+ 0.21b 93.81+ 1.09c 80.34+ 1.31d 0.007
RFQI 177.80£1.39 143.45+1.79 128.99+1.57 82.45+1.82 0.005
3 DMI 2.58+ 0.01a 2.22+0.07b 213+ 0.01c 1.60+ 0.02d 0.001
DMD 58.51+1.32a 54.47+ 0.13b 53.51+0.23b 4295+ 1.21c 0.001
RFV 117.33+1.26a 93.81+ 0.18b 88.27+ 1.21c 53.37+1.37d 0.001
RFQI 159.54+1.49 118.95+1.56 78.05+1.79 53.30+1.92 0.004

ab.cThere is a difference between the means shown in different letters on the same line, P<0.05
DMI= dry matter intake, DMD= digestible dry matter, RFV=relative feed value, RFQI= relative forage quality index.

4. Discussion

4.1. Botanical Composition of Rangelands

While variety of plants and the proportion of legumes in
rangelands that are the subject of the study are higher
than the wheatgrass in rangeland 1 (Ayas-Basbereket),
the ratio of wheatgrass in the rangeland 3 (Nallihan-
Cayirhan) is higher than the legumes. The most in among
wheatgrass Agapyron Gaertn, Bromus L., Lolium L., Festuca
L, Poa L., Dactylis glomerata L, Phleum pratense L.,
Cynodon dactylon L. species were found. Among the
legumes, Medicago sativa L., Onobrychis viciifolia Scop.,
Trifolium L, Vicia L., Lathyrus sativus L., Lotus corniculatus
L. and Astragalus species were encountered. Fresh
grassland plants are more present in the rangeland in
May and June, but decreased in July and August due to the
progression of vegetation, the increase in temperature
and the decrease of precipitation, and they were replaced
by dry grass, stalks, straw, shrubs, thorny trees and
leaves. Many researchers state that plant communities
change over time, and environmental variables affect the
distribution and composition of plant species in the
rangeland (El Bana et al,, 2002; Jafari et al., 2004; He et al,,
2007). However, goats have good ability to evaluate
shrubs and leaves. It is stated that goats have high
adaptability to nutritional conditions with different plant
species even in different seasonal and geographical
conditions (Goetsch et al, 2014) and It is stated that
leafless, thorny bushes eat flower parts (Garcia and Gall,
1981). It is reported that plants such as Cirsium spp

(Beskow 2001; Lamming, 2001), Carduus nutans (Host
and Allan, 1999), Onopordum illyricum (Torrano et al,
1999), Rumex species (Hejcman et al.,, 2014), Centaurea
solstitialis (Thomsen et al, 1993), Rubus fructicosus
(Dellow et al.1988), Artemisia tridentata and Juniperus sp,
Euphorbia esula and Onopordum acanthium (Beskow,
2001), Cytisus scoparius (Pierce, 1990), Carthamus lanatus
(Lacey et al.,, 1992), which are also commonly found in
rangelands in the present study, are consumed by goats.
4.2. Nutrient Composition of Rangelands

In the rangelands of the study, it was seen that the CP
level was the highest in May, but decreased until August.
CP content in rangeland 1 decreased from 16.85% in May
to 12.33% in August, from 16.23% to 12.20% in
rangeland 2 and from 13.40% to 11.24% in rangeland 3.
CP content of rangelands decreased in parallel with the
progression of vegetation and the
temperatures. However, CP ratios are sufficient for small
ruminants in all rangelands in May-June (NRC, 2001). The
most important reason for the high CP content in May and

increase of

June in these two rangelands may be due to the fact that
the plants of leguminous origin are higher than the
rangeland 3 and fresh, young plants in May-June are
higher than in July and August. Acharya et al. (2006) state
that some of the geven species are perennial legume
forages, this explains the high CP content especially in
rangeland 1. According to McDonald et al. (1995), CP
ratios of rangeland, vary depending on species diversity
and families to which species belong, soil structure,
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fertilization and vegetation period.

In the study, EE level of rangeland plants varied according
to months and rangelands. While the EE ratios of plants in
rangelands are lower in May and June, EE content
increased as the plant matured in July-August. Similarly,
Similarly, Pallardy (2008) stated that EE content of plants
varies depending on the periods. In some studies with
shrubs, it was stated that the level of EE was low at the
beginning of growth and there was an increase in EE
content due to the progress of maturation (Wood et al,,
1995, Singh and Todaria, 2012).

Ash rates of rangeland plants differ significantly between
the rangelands as well as each month. Ash rates in May-
August varied between 1.58-5.75% in rangeland 1, 4,12-
11,42% in rangeland 2, and 5,75-16,27% in rangeland 3.
Ash rate of rangeland grass is lower than it should be
(9.80%) in all months in rangeland 1, May-June in
rangeland 2, May in rangeland 3 compared to NRC (2001).
Similarly, Kaya et al. (2001) reported that CP ratio
decreased from 20.45% to 9.68% in meadow pastures
(May-July) in Kars and its region, and CF increased from
24.66% to 33.58% and significant changes occurred in
nutrient contents as the vegetation period progressed.
stated that protoplasm
substances with high protein content in young cells are
too high, cell wall substances are low (Papachritou et al,,
2005), and the protein ratio decreases in parallel with the
progression of development, but an increase in cell wall
materials is observed (Haddi et al, 2003). Their opinions
are also compatible with the findings of the study.

Since Lignin is a fibrous compound that cannot be
digested by rumen microorganisms, the increase in ADL
in August reduces the feed value of plants. Wheatgrass
develops faster than legumes and has more and harder
stems. However, maturation is slower in legumes (Nelson
and Moser, 1994).

In this study, mineral contents of rangeland plants varied
according to months, but it was also found different
between rangelands. Khan et al. (2004) reported that the
level of microelements in forage depends on the type and
plant growth cycle, season and soil structure.

4.3. In Vitro Feed Value of Rangelands

While the GU potential of pasture plants was high in
May, it decreased in other months, especially in August.
It is stated that there is a positive correlation between

Some other researchers

the amount of CP in feed structure and in vitro GP, and a
negative relationship between the increase in cell wall
components and in vitro GP (Larbi et al, 1998). This
view of the researchers is compatible with the result of
the current study. Because CP content of rangelands
have high in May and fibrous material content is low, on
the contrary, CP content in August is low and fibrous
content is high. The reason of produce less gas in August
of microorganisms can be explained by the fact that they
provide less from feeds of the available protein that they
need (Cone and Van Gelder, 1999; Bliimmel et al., 2003)
and richer in feeds of NDF, ADF and ADL, which they can
use less. Also Bliimmel and @rskov (1993); emphasized

the increase in GP and VFAs (Volatile fatty acids) due to
carbohydrate their
fermentation.

metabolism in rumen and
MP capacities of rangeland plants varied by months
(Table2). Although MP was significantly lower in the
rangelands 1 and 2 in August compared to the other
months, MP capacity in rangeland 3 in May was
significantly higher than in the other months. It is stated
that MP in ruminants is at the beginning of global
climate change (Steinfeld et al., 2006). MP also increased
when CP content of feeds was high. Lopez et al. (2010)
reported that methane content of the total gas produced
during fermentation can be used to determine the
antimetanogenic potential of any feedstuffs and that the
feed ingredients can be classified into three groups; low
potential (methane in gas between 11-14%), medium
potential (methane in gas between 6-11%) and high
potential (methane in gas between 0-6%). It was seen
that the antimetanogenic potential of the plants in the
rangelands is in the lower class. Also, Jayanegara et al.
(2009) reported a high correlation (r = 0.86) between
CH4 production and NDF content of feed material in a
study with 17 different plants. In this study, NDF content
was also low during the months when the methane
content was high.

In our study, DMD, OMD values of rangeland plants were
found to be higher in May and June, but lower in July and
August. The most important factor affecting this result is
the fractions of cellulose. Low levels of CF, ADF, NDF,
ADL in May and June compared to July and August
caused the digestibility to be higher in these months,
and this increased the feed value. This situation can be
attributed to the increase of the cell wall components
(lignification) of herbs with the progression of
vegetation. It can also be said that in July and August,
feeds rich in nutrients that are difficult to dissolve in
rumen, such as NDF, ADF and ADL, reduce OMD by
limiting microbial fermentation.

Energy (ME and NEL) values of plants in rangelands fell in
May, when the plants were fresh and tender, and dropped
until August when temperatures started to increase.
Similarly, Wilson et al (1991) reported that the main
reason for the decrease in OMD, ME and NE\, levels during
development was lignification.

While Frost et al. (2008) stated that as the plant stem
increases, there is an increase in cell wall
components (NDF, ADF, ADL), this
decreases digestion, while some researchers have found
that digestibility is related to cell wall materials (Jung
and Allen, 1995; Bouazza et al, 2012). It was also
emphasized that there is a positive relationship between
GP and ME (Menke and Steingass, 1988) and between
GP and OMD (Getachew et al., 2002). Researchers' views
are consistent with the study result. In this study, the
increase in the amount of gas produced for 24 hours
with CP content of rangeland plants in May and June
increased the level of OMD. It can also be said that in July
and August, feeds rich in nutrients that are difficult to

ratio
significantly
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dissolve in the rumen, such as NDF, ADF and ADL,
reduce OMD by limiting microbial fermentation.

4.4. Feed Quality of Rangelands

In terms of RFV (Rohweder et al. 1978) calculated with
CP, ADF and NDF data; rangeland (1) in Ayas-Basbereket
scored higher than 100 in May, June and July, scored
below 100 in August, and the highest score was in May.
Rangelands in Ayas-Ilica (2) and Nallihan-Cayirhan (3)
were found to be higher than 100 in May and lower in
other months. Redfearn et al (2004) reported that ADF
should be 41% and NDF should be 53% for the relative
feed value of the feeds to be 100, and if the RFV is greater
than 100, the feed quality increases and if it falls below it.
Low levels of CF, ADF, NDF, ADL in May and June
compared to July and August caused the digestibility to be
high in these months, which increased the feed value. This
has been emphasized in many studies indicating that RFV,
DMD and DMI decreased due to the increase in cell wall
components of feeds (Van Soest, 1994; Kamalak et al,
2005; Kamalak and Canbolat, 2010).

According to the RFQI values calculated with TDN (Total
digestible nutrients) and dNDF data, rangelands 1 and 2
were determined to exceed 100 points in May, June and
July, and rangeland 3 above 100 points in May and 100
points in other months. It has been determined that
rangeland forage quality is better in rangeland 1 for every
month. Oba and Allen (1999) reported that there is a
positive relationship between DMI and NDF digestibility
(% NDF), while Undersander and Moore (2002) state that
RFQI is a better index than RFV in terms of animal
performance.

4. Conclusion

In this study, it was observed that rangelands had rich in
botanical composition with different species in May,
followed by June, in three rangeland selected based on
observation, taking into account the frequency and
diversity of plants in rangelands, plant diversity
decreased in July and August due to the progression of
vegetation and fresh tender plants were replaced by
shrub, stalk, tree and shrub type plants.

Ayas-Basbereket was found richer in terms of diversity.
Rangeland plants were found to be better in May and June
in terms of nutrient composition, CF, ADF, NDF, ADL, GP,
DMD, OMD, RFV and RFQI values, and decreased in July
and August. In terms of feed value and quality, it was
determined that rangeland 1 in Ayas-Basbereket was the
best, it was followed by rangeland 2 in Ayas-Ilica and
rangeland 3 in Nallihan-Cayirhan was of lower quality
than others. Consequently, rangelands 1 and 2 are more
suitable for grazing ruminants or hay harvest, especially
in May and July. In addition, thorny shrubs and tree leaves
are suitable for feeding goats.

Conflict of interest
The author declare that there is no conflict of interest.

Acknowledgements

This work was supported by the Ministry of Agriculture
and Forestry as a TAGEM-16 / ARGE-13 project. The
author is thankful to Prof.Dr. Riza AVCIOGLU for botanical
identification.

References

Acharya SN, Kastelic JP, Beauchemin KA, Messenger DF. 2006. A
review of research progress on cicer milkvetch Astragalus cicer
L.). Canad ] Plant Sci, 86: 49-62.

AOAC. 1998. Association of Official Analytical Chemists. Official
Methods of analysis, 15th (Ed.), Vol.1. AOAC, Washington, DC,
69-79.

Anonymous. 2016. Resmi istatistikler, T.C. Tarim ve Orman
Bakanligy, Meteoroloji Miudurlagi.
https://www.mgm.gov.tr /veridegerlendirme/il-ve-ilceler-
istatistik.aspx (erisim tarihi: 03.06.2020).

Anonymous. 2017. Ankara ili 2016 Yili Cevre Durum Raporu
Ankara Valiligi Cevre Ve Sehircilik il Miidiirliigii, Cevresel Etki
Degerlendirme $ube Miidiirliigii, Ankara.

Buxbaum CA, Vanderbilt K. 2007. Soil Heterogeneity and the
Distribution of Desert and Steppe Plant Species Across a
Desert-grassland Ecotone. ] Arid Environ, 69(4): 617-632.

Beskow WB. 2001. Integration of goats into sheep and cattle
grazing systems as a permanent weed control tool. Institute of
Natural Resources, Massey University, PhD Thesis, 206 p. New
Zeland.

Blimmel M, @rskov ER. 1993. Comparison of in vitro gas
production and nylon bag degradability of roughages in
predicting of food intake in cattle. Animal Feed Sci. and Techn.
40: 109-119.

Bliimmel M, Karsli A, Russell JR. 2003. Influence of diet on
growth yields of rumen micro-organisms in vitro and in vivo:
influence on growth yield of variable carbon fluxes to
fermentation products. British ] Nutrition, 90: 625-634.

Boss CB, Fredeen K]. 2004. Concepts, instrumentation and
techniques in inductively coupled plasma optical emission
spectrometry. Shelton, Perkin Elmer, pp 76

Bouazza L, Bodas R, Boufennara S, Bousseboua H, Lopez S. 2012.
Nutritive evaluation of foliage from fodder trees and shrubs
characteristic of Algerian arid and semi-arid ares. J. Anim.
Feeding Sci. 21:521-536.

Cone JW, Van Gelder AH. 1999. Influence of protein fermentation
on gas production profiles. Anim Feed Sci Techn, 76: 251-256.
Davis PH, (1965-1985). Flora of Turkey and the East Aegean

Islands. Vol.1-9, Edinburgh University Press, Edinburgh.

Davis PH, Mill RR, Tan K. 1988. Flora of Turkey and the East
Aegean Islands. Vol.10, (Supplement I) Edinburgh University
Press, Edinburgh.

Dellow ]J], Mitchell T, Johnston W, Hennessey G, Gray P. 1988.
Large area blackberry (Rubus fruticosus) control using grazing
goats. Plant Protection Quarterly, 3(2):83-84.

El-Bana M, Nijs I, Kockelbergh F. 2002. Microenvironmental and
vegetational heterogeneity induced by phytogenic nebkhas in
an arid coastal ecosystem. Plant and Soil, 247: 283- 293.

Frost RA, Wilson LM, Launchbaugh KL, Hovde EM. 2008. Seasonal
change in forage value of rangeland weeds in northern Idaho.
Invasive Plant Sci Manage, 1(4): 343-351.

Garcia O and Gall C. 1981. Goats in the dry tropics. Goat
Production (Ed. C Gall), Academic Press, New York, 515-556.
Geng S, Soysal MI. 2018. Parametric and nonparametric Post Hoc

tests. BS] Engin Sci, 1 (1): 18-27.

George MR, Nader G, McDougald NK, Connor M, Frost B. 2001.

Annual rangeland forage quality. University of California,

Genel

BS] Agri. / Zehra SARICICEK

275



Black Sea Journal of Agriculture

Agriculture and Natural Resources. Rangeland Manag. Series
Pub, 8022: 1-13.

Getachew G, Makkar HPS, Becker K. 2002. Tropical browses:
Contents of phenolic compounds, in vitro gas production and
stoichiometric relationship between short chain fatty acid and
in vitro gas production. ] Agric Sci, 139: 341-352.

Goel G, Makkar, HPS, Becker K. 2008. Effects of Sesbania sesbon
and Carduus pycnocepholus leaves and fenugreek (Trigonella
foenum-graecum L.) seeds and their extracts on partitioning of
nutrients from roughage and concentrate-based feeds to
methane. Anim Feed Sci Technol, 147(1-3):72-89.

Goetsch AL, Gipson TA, Askar AR, Puchala R. 2014. Invited
Review: Feeding behaviour of goats. ] Anim Sci, 88(1): 361-
373.

Haddi ML, Flacorda S, Meniai K, Rollin F, Susmel P. 2003. In vitro
fermentation kinetics of some halophyte shrubs sampled at
three stages of maturity. Anim Feed Sci Tech, 104: 215-225.

He MZ, Zheng ]G, Li XR, Qian YL. 2007. Environmental factors
affecting vegetation composition in the Alxa Plateau, China, ]
Arid Environ, 69: 473-489.

Hejcman M, Strnad L, Hejcmanova P, Pavlu V. 2014. Biological
control of Rumex obtusifolius and Rumex crispus by g grazing.
Weed Biol Manage, 14(2):115-120.

Host PJ, Allan CJ. 1999. Targeted grazing of thistles using sheep
and goats. Plant Quarterly, 11(Supplement 2): 271-273.

Jafari M, Zare Chahouki MA, Tavili A. Azarnivand H, Amiri GZ.
2004. Effective environmental factors in the distribution of
vegetation types in Poshtkouh rangelands of Yazd Province
(Iran). ] Arid Environ, 56(4): 627-641.

Jayanegara A, Togtokhbayar N, Makkar HPS, Becker K. 2009.
Tannins determined by various methods as predictors of
methane production reduction potential of plants by an in vitro
rumen fermentation system. Animal Feed Sci Techn, 150: 230-
237

Jung HG, Allen MS. 1995. Characteristics of plant cell Wall
affecting intake and digestibility of forages by ruminants ]
Anim Sci, 73: 2774-2790.

Kamalak A, Canbola 0, Giirbiiz Y, Erol A, Ozay 0. 2005. Effect of
maturity stage on chemical composition, in vitro and in situ dry
matter degradation of tumbleweed hay (Gundelia tournefortii
L.). Small Rum Res, 58: 149-156.

Kamalak A, Canbolat O. 2010. Determination of nutritive value of
wild narrow-leaved clover (Trifolium angustifolium) hay
harvested at three maturity stages using chemical composition
and in vitro gas production. Trop Grasslands, 44: 128-133.

Kaya I, Onciier A, Unal Y, Yildiz S. 2001. Kars yéresi cayir-mera
otlarinin botaniksel bilesimi ve farkli bicim besin madde
duizeyleri. I. Ulusal Hayvan Besleme Kongresi, Elazig, 100-108.

Khan HR, McDonald GK, Rengel Z. 2004. Zinc fertilization and
water plant relations,
conductance and osmotic adjustment in chickpea (Cicer
arientinum L.) Plant Soil, 267: 271-284

Ko¢ A, Cakal §. 2004. Comparison of some rangeland canopy
coverage methods. Int. Soil Cong. On Natural Resource Manage
For Sustainable Development, June 7-10, 2004, Erzurum,
Turkey, D7, 41-45

Lacey JR, Wallander R, Olson-Rutz K. 1992. Recovery,
germinability and viability of leafy spurge (Euphorbia esula)
seed ingested by sheep and goats. Weed Technol, 6: 599-602.

Larbi A, Smith JW, Kurdi 10, Raji AM, Ladipo DO. 1998. Chemical
composition degradation and gas production
characteristics of some multipurpose fodder trees and shrubs
during wet and dry season in humid tropics. Anim Feed Sci
Technol, 72:81-96.

Lamming L. 2001. Successfully controlling noxious weeds with

stress affects water stomatal

rumen

goats. Alter Weed Strat, 21(4): 19-23.

Lépez A, Davila-Vazquez G, Ledn-Becerril E, Villegas-Garcia E,
Gallardo-Valdez J. 2010. Tequila vinasses: generation and full
scale tratment processes. Rev Environ Sci Bio, 9(2): 109-116.

McDonald P, Edwards RA, Greenhalgh JFD and Morgan CA. 1995.
Animal Nutrition. Longman Scientific and Technical, New York,
USA.

Menke KH, Raab L, Salewski A, Steingass H, Fritz D, Schneider W.
1979. The estimation of the digestibility and metabolisable
energy content of ruminant feedingstuffs from the gas
production when they are incubated with rumen liquor in
vitro. ] Agr Sci Camb, 93: 217-222.

Menke KH, Steingass H. 1988. Estimation of the Energetic Feeed
Value Obtained from Chemical Analysis and in vitro Gas
Production Using Rumen Fluid. Anim Res Devl Seperate Print,
28: 7-55.

NRC, 2001. National Research Council. Nutrient Requirements of
Dairy Cattle (7th rev. ed.), National Academy Press,
Washington, DC.

Nelson CJ, Moser LE. 1994. Plant Factors affecting forage quality.
Forage Quality, Evaluation and Utilization (Ed. Fahey JR)),
Madison: American Society of Agrononmy, pp. 115-154.

Oba M, Allen MS. 1999. Evaluation of the importance of the
digestibility of neutral detergent fiber from forage: effects on
dry matter intake and milk yield of dairy cows. ] Dairy Sci 85:
589-596.

Onder H. 2018. Nonparametric statistical methods used in
biological experiments. BS] Engin Sci, 1(1): 1-6

Pallardy SG. 2008. Physiology of Woody Plants (3rd Ed). Elsevier
Inc. 454p.

Papachritou TG, Platis PD, Nastis AS. 2005. Foraging behaviour of
cattle and goats in oak forest stands of varying coppicing age in
Northern Greece. Small Rumin Res, 59: 181-189.

Pierce JR. 1990. Controlling saffron thistle with goats in Western
Australia. Cashmere Newsletter, May, 30-32.

Redfearn DD, Zhang H, Caddel JL. 2004. Forage quality
interpretations. Division of Agricultural Sciences and Natural
Resources, Oklahoma State University

Rohweder DA, Barnes RF, Jorgensen N. 1978. Proposed hay
grading standards based on laboratory analyses for evaluating
quality. ] Anim Sci, 47 (3): 747-759.

Saricicek BZ. 2007. Biiyilikbas bas ve kii¢ciikbas hayvan besleme.
Ders kitabi, OMU, Zir Fak. Yay No.37, 435p., Samsun

Singh B, Todaria NP. 2012. Nutrients composition changes in
lives of Quercus somecarpifolia at different seasons and
altitudes. Annals Forest Res, 55(2): 189-196.

Steinfeld H, Gerber P, Wassenaar T, Castel V, Rosales M, De Haan
C. 2006. Livestock’s long shadow: environmental issues and
options. Food and Agric. Organization of the United Nations,
82-114.

Thomsen CD, Williams WA, Vayssieres M, Bell FL and George MR.
1993. Controlled grazing on annual grasslands decreases
yellow starthistle. California Agri, 47(6): 36-40.

Torrano L, Holst PJ, Stanley DF. 1999. The effect of herbicide and
goats on survival and seed production of Illyrian thistle
(Onorpordum illyricum L.). Plant Protect Quarterlv, 14(1): 13-
15.

Tosun F, Altin M. 1986. Cayir-mera yayla kiiltiirii ve bunlardan
faydalanma yéntemleri. Ondokuz Mayis Universitesi Yayin no:9
Ondokuz Mayis Universitesi Basim evi, Samsun.

Undersander D, Moore JE. 2002. Relative forage quality. Focus on
Forage, 4 (5): 1-2.

Valentine SC, Clayton EH, Hudson GJ, Rowe ]JB. 2000. Effect of
virginiamycin and sodium bicarbonate on milk production,
milk composition and metabolism of dairy cows fed high levels

BS] Agri. / Zehra SARICICEK

276



Black Sea Journal of Agriculture

of concentrates. Australian ] Experim Agric, 40: 773-781.

Van Soest PV, Robertson ]B, Lewis BA. 1991. Methods for dietary
fiber, neutral detergent fiber, and nonstarch polysaccharides in
relation to animal nutrition. ] Dairy Sci, 74(10): 3583-3597.

Van Soest PV. 1994. Nutritional Ecology of the Ruminants (2.Ed)
Cornell University Press. Ithaca, NY.

Vazquez de Aldana BR, Garcia-Ciudad A, Pérez Corona ME,
Garcia-Criado B. 2000. Nutritional quality of semi-arid
grassland in western Spain over a 10-year period: changes in

chemical composition of grasses, legumes and forbs. Grass
Forage Sci, 55: 209-220.

Wilson JR, Deinum H, Engels EM. 1991. Temperature effects on
anatomy and digestibility of leaf and stem of tropical and
temperature forage species. Netherlands J Agri Sci, 9(1): 31-48.

Wood CD, Tewari BN, Plumb VE, Powell C], Roberts BT, Gill M.
1995. Intraspecific differences in ash, crude protein content
and protein precipitation activity of extractable tannins from
Napalese fodder trees. Tropical Sci, 35: 376-385.

BS] Agri. / Zehra SARICICEK

277



