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A B S T R A C T  

This two-year study (2023–2024) aimed to evaluate the forage quality and nutritional 

composition of the Badara Plateau pasture, a high-altitude rangeland located in the 

Çamlıhemşin district of Rize Province, in northeastern Türkiye. Plant samples were 

systematically collected from twelve distinct sites during July of each year, coinciding with 

peak biomass production. The samples were analyzed for crude protein (CP), acid 

detergent fiber (ADF), neutral detergent fiber (NDF), acid detergent protein (ADP) and key 

macro minerals (P, K, Ca, Mg) using Near-Infrared Reflectance Spectroscopy (NIRS). In 

addition, several derived nutritional parameters were calculated, including digestible dry 

matter (DDM), dry matter intake (DMI), relative feed value (RFV), digestible energy (DE), 

and metabolizable energy (ME). The average dry matter yield was 92.04 kg da-1. The 

average CP content was 16.14%, reflecting a high nutritional quality of the forage. Fiber 

content, represented by ADF (31.99%) and NDF (66.08%) values, indicated moderate 

digestibility and intake potential. The mineral analysis revealed adequate levels of essential 

macro elements, with balanced Ca/P (5.21) and K/(Ca+Mg) (0.91) ratios. Overall, the 

findings of this study offer critical insights into the nutritive value and potential carrying 

capacity of the Badara Plateau rangeland and can inform the development of sustainable 

grazing strategies for comparable alpine ecosystems in the region. 
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1. Introduction 

The economic sustainability of livestock production closely 

tied to feed costs, a substantial component of operational 

expenditure, which constitute a major proportion of total 

production costs. Among feed resources, natural and cultivated 

pastures represent the most cost-effective source of roughage 

and are fundamental to the sustainability of livestock systems, 

supplying approximately 70% of the global roughage 

requirements for ruminants (Lund, 2007). However, the 

combined effects of rapid global population growth, 

intensifying climate change, and economic volatility are 
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exerting increasing pressure on the availability and quality of 

forage derived from these critical ecosystems. Furthermore, the 

conversion of pasturelands to alternative land uses and the 

widespread incidence of overgrazing are severely undermining 

both the productivity and ecological resilience of these 

rangelands.  

Overgrazing stands as a main cause of pasture degradation, 

particularly in arid and semi-arid regions (Holechek et al., 

2011; Snyman, 2005). This degradation manifests in several 

detrimental ways, including reduced pasture productivity, 

deterioration of soil physical and chemical properties (Beukes 

    

http://agriprojournal.com https://prensip.gen.tr 

https://orcid.org/0000-0002-4888-770X
http://agriprojournal.com/
https://prensip.gen.tr/
https://doi.org/10.56430/japro.1621717


Çatal (2025). Journal of Agricultural Production, 6(2), 91-97 

92 

 

& Cowling, 2003), and increased vulnerability to soil erosion. 

Moreover, overgrazing intensifies the spread of unpalatable and 

invasive plant species, diminishes overall vegetative cover, and 

ultimately results in substantial reductions in aboveground 

biomass production. (Çomaklı et al., 2012; Tongway et al., 

2003). These consequences not only detrimentally affect the 

productivity and sustainability of livestock systems, but also 

have far-reaching ecological implications, including the loss of 

biodiversity and the degradation of essential ecosystem 

services. 

Both the quantity and quality of roughage derived from 

pastures are key determinants of the efficiency and 

sustainability of livestock production systems (Heitschmidt et 

al., 1995). As such, ecologically responsible pasture 

management practices are essential to maintain and enhance the 

functionality of these ecosystems. Protecting existing pasture 

ecosystems and implementing effective rehabilitation strategies 

in vulnerable areas are critical for ensuring long-term 

productivity and ecosystem health. Achieving these objectives 

requires a comprehensive assessment of current pasture 

conditions and the underlying factors contributing to their 

degradation. A detailed characterization of pasture vegetation 

is an essential prerequisite for developing and implementing 

any effective rehabilitation strategy. Therefore, a thorough 

evaluation of botanical composition, yield, and quality 

characteristics of different pasture sections is crucial before 

initiating any rehabilitation interventions, especially in areas 

exhibiting spatial heterogeneity in soil properties, topography, 

and plant cover. Such an evidence-based approach enables the 

formulation and application of site-specific, targeted 

rehabilitation strategies, thereby enhancing their effectiveness 

and contributing to the broader objective of sustainable pasture 

management (Alay et al., 2016; Çınar et al., 2014). 

The nutritional value of feed derived from both natural 

pastures and cultivated forage crops is closely linked to overall 

forage quality.  This encompasses key attributes such as 

palatability, animal intake, digestibility, the presence of anti-

nutritional compounds (e.g., toxins), chemical and 

morphological composition, and energy and protein content. 

Furthermore, various environmental factors, including climatic 

conditions (temperature and precipitation), seasonal variations, 

the relative proportions of grasses and legumes, altitude, and 

aspect, can significantly influence forage quality (Kaya, 2008; 

Kirilov, 2001). A comprehensive understanding of these 

complex interactions is essential for optimizing livestock 

nutrition, promoting sustainable pasture utilization, and 

ensuring the long-term viability of grazing systems. 

This study aims to evaluate the livestock carrying capacity 

and nutritional potential of Badara Plateau pasture, located 

within the Çamlıhemşin district of Rize province in the Eastern 

Black Sea Region of Türkiye, by comprehensively analyzing 

the nutritional value and mineral composition of its constituent 

vegetation. This research will contribute to enhanced livestock 

production and the long-term conservation of this valuable 

resource, providing a model for sustainable pasture 

management in similar high-altitude ecosystems. 

2. Materials and Methods 

This research was conducted in Badara Plateau pasture, 

located in the Çamlıhemşin district of Rize province, within the 

Eastern Black Sea Region of Türkiye, an area recognized for its 

remarkable natural beauty and rich biodiversity. The research 

site is positioned at an approximate altitude of 1850 meters 

above sea level, approximately 30 km from the district center. 

The grazing period in Rize province generally starts on May 15 

and ends on October 31. The geographical location of the study 

area is illustrated in Figure 1. Representative photographs of the 

site’s characteristic features, including topography, vegetation 

cover, and dominant plant communities, are presented in Figure 

2, providing a visual representation of the study environment. 

Soil samples collected from Badara Plateau were analyzed 

to determine key soil properties. The analysis revealed the 

following characteristics: The soil texture was classified as clay 

loam with a saturation percentage of 75.9%. The soil exhibited 

a strongly acidic reaction with a pH of 4.48. The total salt 

content was low (0.14%), indicating a low salinity level. The 

lime content was also low (0.11%). The organic matter content 

was found to be 3.27%, which is considered sufficient. 

Available phosphorus (P2O5) and potassium (K2O) levels were 

11.24 kg da-1 and 62.45 kg da-1, respectively, both indicating 

sufficient levels. Rize province, where the study area is located, 

experiences a temperate climate characterized by substantial 

precipitation. Analysis of long-term meteorological data 

obtained from the Turkish State Meteorological Service 

(MGM) indicates an average annual temperature of 14.5 °C and 

a high annual precipitation total of 2300 mm (T.C. Çevre, 

Şehircilik ve İklim Değişikliği Bakanlığı, 2025).
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Figure 1. Location of the study area on the map (Google Earth). 

  

  
Figure 2. Some photos taken from the study area. 

 

In order to determine the nutrient quality values, plant 

material was collected from twelve different points in the open 

grazing area of Badara Plateau pasture in July 2023 and 2024, 

coinciding with the peak period of biomass production. At each 

sample point, vegetation was harvested at ground level using 50 

× 50 cm quadrats to ensure representative sampling. 

Immediately after harvesting, fresh weights were measured in 

situ using a portable precision balance to minimize moisture 

loss. Samples were then oven-dried at 70 °C for 48 hours to 

achieve a constant dry weight, which was subsequently used to 

calculate yield per unit area (kg da-1). The dried plant material 

was ground and homogenized using a mill equipped with a 1 

mm sieve for subsequent chemical analyses. 

The concentrations of crude protein (CP), acid detergent 

fiber (ADF), neutral detergent fiber (NDF), acid detergent 
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protein (ADP), and the minerals phosphorus (P), potassium (K), 

calcium (Ca), and magnesium (Mg) were determined using 

Near-Infrared Reflectance Spectroscopy (NIRS) with a Foss 

NIR Systems Model 6500 Win ISI II v1.5 instrument. NIRS 

was selected for its rapid, non-destructive, and cost-effective 

analysis of multiple constituents, enabling efficient processing 

of a large number of samples. 

Several key nutritional parameters were calculated based on 

ADF and NDF values using established equations. Digestible 

dry matter (DDM) was calculated using the equation: DDM = 

88.9 – (0.779 × %ADF) (Oddy et al., 1983). Dry matter intake 

(DMI) was estimated using the equation: DMI = 120 / (%NDF) 

(Sheaffer et al., 1995). Relative feed value (RFV) was 

calculated as: RFV = (DDM × DMI) / 1.29 (Sheaffer et al., 

1995). Digestible energy (DE) was estimated using the 

equation: DE = 0.27 + 0.0428 × (%DDM) (Fonnesbeck et al., 

1984), and metabolizable energy (ME) was calculated as: ME 

= 0.821 × DE (Mcal kg-1) (Khalil et al., 1986). These calculated 

parameters provide valuable estimates of forage quality and 

potential animal performance. 

Furthermore, the ratios of Ca/P and K/(Ca+Mg) were 

calculated to assess the balance of macro elements, which is 

crucial for animal health and metabolic functions (İ. Aydın & 

Uzun, 2002; Polat & Bayraklı, 2019). Maintaining appropriate 

mineral ratios is essential for preventing nutritional imbalances 

and optimizing animal productivity. 

Descriptive statistical analyses were performed on the 

collected data for all examined parameters using JMP statistical 

software. Descriptive statistics, including means, standard 

deviations, and ranges for each parameter, were calculated.  

3. Results and Discussion 

Table 1 presents the summary of the nutrient composition 

of grass samples collected from Badara Plateau pasture over the 

two-year study period (2023–2024). These data provide a 

comprehensive evaluation of the pasture's nutritional quality 

and reveal potential year-to-year differences in nutrient 

concentrations.

Table 1. Nutrient content and quality of Badara Plateau pasture: analysis of fresh and dry yield, fiber, protein, and mineral composition 

(average±standard deviation). 

Features Analyzed 1.Year 2.Year Average 

Fresh Yield (FY) (kg da-1) 408.00±17.10 364.00±16.86 386.00 

Dry Yield (DY) (kg da-1) 104.00±9.97 80.08±6.18 92.04 

Crude Protein (CP) (%) 16.29±0.82 15.99±0.48 16.14 

Acid Detergent Fiber (ADF) (%) 33.15±3.05 30.83±1.44 31.99 

Neutral Detergent Fiber (NDF) (%) 64.91±3.76 67.25±5.70 66.08 

Acid Detergent Protein (ADP) (%) 1.24±0.06 1.19±0.04 1.22 

Digestible Dry Matter (DDM) 63.08±2.37 64.88±1.12 63.98 

Dry Matter Intake (DMI) 1.85±0.16 1.78±0.11 1.82 

Relative Feed Value (RFV) 90.40±9.01 89.75±9.73 90.07 

Digestible Energy (DE) (Mcal kg-1) 2.97±0.10 3.05±0.08 3.01 

Metabolic Energy (ME) (Mcal kg-1) 2.44±0.04 2.50±0.08 2.47 

Phosphorus (P) (%) 0.34±0.05 0.29±0.02 0.32 

Potassium (K) (%) 1.78±0.21 1.49±0.13 1.64 

Calcium (Ca) (%) 1.56±0.25 1.69±0.39 1.63 

Magnesium (Mg) (%) 0.16±0.04 0.19±0.07 0.18 

Ca/P 4.59±0.13 5.83±1.22 5.21 

K/(Ca+Mg) 1.03±0.07 0.79±0.04 0.91 

 

Table 1 summarizes the nutritional composition of forage 

samples collected from the Badara Plateau pasture during the 

2023 (1st year) and 2024 (2nd year) growing seasons. The 

average fresh yield (FY) across both years was 386.00 kg da-1, 

with values of 408.00±17.10 kg da-1 and 364±16.86 kg da-1 for 

the first and second years, respectively. The average dry yield 

(DY) was 92.04 kg da-1, with values of 104±9.97 kg da-1 in the 

first year and 80.08±6.18 kg da-1 in the second year. The 

average crude protein (CP) content was 16.14%, with limited 

interannual variation (16.29±0.82% and 15.99±0.48% for the 

first and second years, respectively). Acid detergent fiber 

(ADF) averaged 31.99%, while neutral detergent fiber (NDF) 

averaged 66.08%. The Acid Detergent Protein (ADP) content 

of the pasture was found to be 1.22%, indicating a moderate 

level of protein availability for livestock. Digestible dry matter 

(DDM) averaged 63.98%, dry matter intake (DMI) averaged 
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1.82, and relative feed value (RFV) averaged 90.07. Digestible 

energy (DE) and metabolizable energy (ME) averaged 3.01 

Mcal kg-1 and 2.47 Mcal kg-1, respectively. Mineral analysis 

revealed average concentrations of 0.32% for phosphorus (P), 

1.64% for potassium (K), 1.63% for calcium (Ca), and 0.18% 

for magnesium (Mg). The average Ca/P ratio was 5.21, and the 

average K/(Ca+Mg) ratio was 0.91. 

The results indicate that the Badara Plateau pasture exhibits 

moderate to good nutritional quality. The crude protein (CP) 

content, averaging 16.14%, suggests adequate protein levels for 

most grazing livestock. The fiber content, as indicated by ADF 

(31.99%) and NDF (66.08%), is within acceptable ranges for 

good forage digestibility and intake. ADP value was found to 

be 1.22%. ADP indicates a potential limitation in protein 

availability for livestock, as some proteins can bind to cellulose 

and lignin and become indigestible, especially if storage 

methods are inadequate or feed is stored with high moisture 

content, leading to heating (Yavuz et al., 2009). Furthermore, 

the calculated values of digestible dry matter (DDM) at 

63.98%, dry matter intake (DMI) at 1.82, and relative feed 

value (RFV) at 90.07 reinforce the overall assessment, 

suggesting that the pasture is capable of supplying sufficient 

energy and essential nutrients to support the maintenance and 

productivity of grazing animals. 

The interannual variation in dry yield (DY) is notable, with 

a a marked decline observed in the second year of the study. 

This could be attributed to various factors such as differences 

in precipitation, temperature, or grazing pressure between the 

two years. Further investigation into these factors could provide 

valuable insights into pasture management strategies. Although 

there was a considerable difference in fresh yield between the 

two years, the crude protein content remained relatively stable 

between years, indicating consistent protein quality. 

The mineral composition analysis indicated adequate 

concentrations of essential macronutrients, including 

phosphorus (P), potassium (K), calcium (Ca), and magnesium 

(Mg). The Ca/P ratio, averaging 5.21, is within the 

recommended range for most livestock species, although there 

was variation between years. The K/(Ca+Mg) ratio, averaging 

0.91, also suggests a balanced mineral profile. These balanced 

mineral ratios are essential for preventing metabolic disorders 

and ensuring optimal animal health. 

This study evaluated the nutritional characteristics of 

Badara Plateau pasture over two years (2023-2024). The 

findings, summarized in Table 1, provide important insights 

into the forage quality and potential carrying capacity of this 

high-altitude ecosystem. Comparing our results with previous 

studies conducted in different regions of Türkiye reveals 

interesting trends and variations. 

The average DY observed in Badara Plateau (92.04 kg da-1) 

was notably lower than the maximum DY reported by Kılıç 

(2018) in Trabzon (827.3 kg da-1). This substantial difference 

may be attributed to various factors, including altitudinal 

variations, differences in soil properties, botanical composition 

of the pastures, and variations in climatic conditions, 

particularly precipitation patterns and temperature regimes. The 

higher altitude and potentially different plant communities in 

Badara Plateau could have contributed to the lower biomass 

production. 

The average CP content in Badara Plateau pasture (16.14%) 

is comparable to the findings of Kılıç (2018) (16.6%) and 

Şahinoğlu (2010) (16.33-18.64%) in Samsun and Nadir (2010) 

in Tokat (16.48-18.81%). This suggests that Badara Plateau 

provides a similar protein level to other pastures in these 

regions. However, studies conducted by Güllap (2010) in 

Erzurum and Parlak et al. (2015) in Çanakkale reported lower 

CP values (ranging from 8.26% to 13.18%), indicating the 

influence of geographical location, specific plant species 

composition, and environmental factors on protein content. In 

contrast, A. Aydın and Başbağ (2017)'s study in Karacadağ 

reported a higher average CP of 19.19%, further highlighting 

the impact of different ecological conditions on forage quality. 

The average ADF (31.99%) and NDF (66.08%) values 

observed in Badara Plateau are within the ranges reported in 

some studies but differ from others. Şahinoğlu (2010) reported 

lower NDF values (46.39-55.21%), suggesting potentially 

higher intake potential in the pastures they studied. Kılıç (2018) 

found ADF at 35.7% and NDF at 49.6%, while Nadir (2010) 

reported considerably lower ADF (24.38-26.84%) and NDF 

(34.59-36.32%) values. The study of Tutar and Kökten (2019) 

in Bingöl similarly showed different ADF and NDF rates (34.8-

37.4% ADF and 52.5-62.7% NDF), emphasizing the diversity 

of factors affecting pasture quality. These differences can be 

attributed to variations in plant maturity at the time of sampling, 

species composition, and environmental factors. The higher 

NDF values in Badara Plateau might indicate a more mature 

stage of plant growth or the presence of plant species with 

higher fiber content.  

The mineral content of Badara Plateau pasture also varied 

compared to other studies. Phosphorus (P) levels (0.32%) were 

similar to those reported by A. Aydın and Başbağ (2017) 

(0.34%). However, potassium (K) levels (1.64%) were lower 

than those found by Şahinoğlu (2010) (2.32-2.60%) and A. 

Aydın and Başbağ (2017) (2.42%). Calcium (Ca) content 

(1.63%) was higher than reported by Şahinoğlu (2010) (0.90-

1.33%), while magnesium (Mg) levels (0.18%) were lower than 

in Şahinoğlu (2010) (0.26-0.36%) and A. Aydın and Başbağ 

(2017) (0.31%). The Ca/P ratio (5.21) was higher, and the 

K/(Ca+Mg) ratio (0.91) was generally lower than those 

reported in other studies. These variations in mineral content 

likely reflect differences in soil mineral composition, plant 

species, and environmental conditions. 
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This study provides valuable data on the nutritional 

characteristics of Badara Plateau pasture. The variations 

observed in comparison with previous regional studies 

underscore the necessity of site-specific evaluations to inform 

effective and sustainable pasture management strategies.  

Factors such as; altitude, climate, soil, and botanical 

composition appear to play significant roles in determining 

forage quality. These findings contribute to a better 

understanding of pasture resources in Türkiye and support the 

development of sustainable grazing practices tailored to the 

specific conditions of Badara Plateau and similar high-altitude 

ecosystems. 

4. Conclusion 

This two-year study (2023–2024) evaluated the nutritional 

characteristics of Badara Plateau pasture in the Çamlıhemşin 

district of Rize province, Türkiye. The findings provide 

valuable insights into the forage quality and potential carrying 

capacity of this high-altitude ecosystem. The average dry 

matter yield was 92.04 kg da-1, demonstrating the pasture's 

capacity for biomass production, although this was lower than 

some reported yields from other regions, suggesting potential 

influences of site-specific factors such as altitude (1850 m 

a.s.l.), soil conditions, and botanical composition. The average 

crude protein content (16.14%) indicates a good nutritional 

value for grazing livestock, comparable to other pastures in the 

region. Fiber content (ADF: 31.99%; NDF: 66.08%) suggests 

moderate digestibility and intake potential. Calculated 

nutritional parameters, including DDM (63.98%), DMI (1.82), 

RFV (90.07), DE (3.01 Mcal kg-1), and ME (2.47 Mcal kg-1), 

further support the pasture's potential to meet the nutritional 

requirements of grazing animals. The mineral analysis revealed 

adequate levels of essential macro elements (P, K, Ca, and Mg), 

with calculated Ca/P (5.21) and K/(Ca+Mg) (0.91) ratios 

suggesting a generally balanced mineral profile. However, 

some interannual variations were observed in yield and mineral 

content, highlighting the influence of seasonal climatic factors 

and the importance of continued monitoring. This study 

contributes to the understanding of pasture resources in the 

Eastern Black Sea region and provides a basis for developing 

sustainable grazing management strategies for Badara Plateau 

and similar high-altitude pastures in Türkiye. Further research 

should focus on optimizing grazing practices, investigating the 

impact of climate change on pasture quality, and exploring 

potential strategies for enhancing forage production and 

nutritional value. 

Compliance with Ethical Standards 

This study does not require ethical committee approval. 

Conflict of Interest 

The author has no conflict of interest to declare. 

References 

Alay, F., İspirli, K., Uzun, F., Çınar, S., Aydın, İ., & Çankaya, 

N. (2016). Uzun süreli serbest otlatmanın doğal meralar 

üzerine etkileri. Gaziosmanpaşa Üniversitesi Ziraat 

Fakültesi Dergisi, 33(1), 116-124. 

https://doi.org/10.13002/jafag929 (In Turkish) 

Aydın, A., & Başbağ, M. (2017). Karacadağ’ın farklı 

yükseltilerindeki meraların durumu ve ot kalitesinin 

belirlenmesi. Anadolu Tarım Bilimleri Dergisi, 32(1), 

74-84. https://doi.org/10.7161/omuanajas.289439 (In 

Turkish) 

Aydın, İ., & Uzun, F. (2002). Çayır-mera amenajmanı ve ıslahı. 

Ondokuz Mayıs Üniversitesi, Ziraat Fakültesi Basımevi. 

(In Turkish) 

Beukes, P.  C., & Cowling, R. M. (2003). Non-selective grazing 

impacts on soil properties of the Nama Karoo. Journal 

of Range Management, 56(5), 547-552. 

https://doi.org/10.2307/4003849 

Çınar, S., Hatipoğlu, R., Avcı, M., İnal, İ., Yücel, C., & Avağ, 

A. (2014). Hatay ili Kırıkhan ilçesi taban meralarının 

vejetasyon yapısı üzerine bir araştırma. Gaziosmanpaşa 

Üniversitesi Ziraat Fakültesi Dergisi, 31(2), 52-60. 

https://doi.org/10.13002/jafag678 (In Turkish) 

Çomaklı, B., Fayetörbay, D., & Daşcı, M. (2012). Changing of 

botanical composition and canopy coverage ratio in 

rangelands at different altitudes. Journal of Agricultural 

Faculty of Atatürk University, 43(1), 17-21. 

Fonnesbeck, P. V., Clark, D. H., Garret, W. N., & Speth, C. F. 

(1984). Predicting energy utilization from alfalfa hay 

from the Western Region. Proceeding of American 

Society of Animal Sciences (Western Section), 35, 305-

308. 

Güllap, M. K. (2010). Kargapazarı Dağında (Erzurum) farklı 

otlatma sistemi uygulamalarının mera bitki örtüsüne 

etkisi (doctoral dissertation, Atatürk University). (In 

Turkish) 

Heitschmidt, R. K., Grings, E. E., Haferkamp, M. R., & Karl, 

M. G. (1995). Herbage dynamics on two northern Great 

Plains range sites. Journal of Range Management, 

48(3), 211-217. 

Holechek, J. L., Pieper, R. D., & Herbel, C. H. (2011). Range 

management: Principles and practices. Prentice Hall. 

Kaya, Ş. (2008). Kaba yemlerin değerlendirilmesinde göreceli 

yem değeri ve göreceli kaba yem kalite indeksi. Türk 

Bilimsel Derlemeler Dergisi, 1(1), 59-64. (In Turkish) 

Khalil, J. K., Sawaya, W. N., & Hyder, S. Z. (1986). Nutrient 

composition of Atriplex leaves grown in Saudi Arabia. 

Journal of Range Management, 39(2), 104-107. 

Kılıç, S. (2018). Trabzon ili Düzköy ilçesi Beypınarı merasında 

farklı gübre uygulamalarının meranın verim, kalite ve 

botanik kompozisyonuna etkileri üzerine bir araştırma 

https://doi.org/10.13002/jafag929
https://doi.org/10.7161/omuanajas.289439
https://doi.org/10.2307/4003849
https://doi.org/10.13002/jafag678


Çatal (2025). Journal of Agricultural Production, 6(2), 91-97 

97 

 

(Master’s thesis, Gaziosmanpaşa University). (In 

Turkish) 

Kirilov, A. (2001). Lucerne quality and possibilities for its 

estimation. In I. Delgado & J. Lloveras (Eds.), Quality 

in lucerne and medics for animal production (pp. 231-

234). Zaragoza, CIHEAM. 

Lund, H. G. (2007). Accounting for the world's 

rangelands. Rangelands, 29(1), 3-10. 

https://doi.org/10.2458/azu_rangelands_v29i1_lund 

Nadir, M. (2010). Tokat ili Yeşilyurt köyü doğal merasının 

botanik kompozisyon, kuru madde verimi ve kalitesinin 

belirlenmesi (Master’s thesis, Gaziosmanpaşa 

University). (In Turkish) 

Oddy, V. H., Robards, G. E., & Low, S. G. (1983). Prediction 

of in vivo dry matter digestibility from the fiber nitrogen 

content of a feed. In G. E. Robards & R. G. Packham 

(Eds.), Feed information and animal production (pp. 

395-398). Common Wealth Agricultural Bureau. 

Parlak, A. Ö., Parlak, M., Gökkuş, A., & Demiray, H. C. 

(2015). Akdeniz (Çanakkale) meralarının ot verimi ve 

kalitesi ile botanik kompozisyonu ve bazı toprak 

özellikleri. Çanakkale On Sekiz Mart Üniversitesi Ziraat 

Fakültesi Dergisi, 3(1), 99-108. (In Turkish) 

Polat, H., & Bayraklı, F. (2019). Konya bölgesi doğal meraları 

içerisindeki bazı bitkilerin ham protein ve besin 

elementi içerikleri. Bahri Dağdaş Bitkisel Araştırma 

Dergisi, 8(1), 132-147. (In Turkish) 

Şahinoğlu, O. (2010). Bafra ilçesi Koşu köyü merasında 

uygulanan farklı ıslah yöntemlerinin meranın ot verimi, 

yem kalitesi ve botanik kompozisyonu üzerine etkileri 

(doctoral dissertation, Ondokuz Mayıs University). (In 

Turkish) 

Sheaffer, C. C., Peterson, M. A., Mccalin, M., Volene, J. J., 

Cherney, J. H., Johnson, K. D., Woodward, W. T., & 

Viands, D. R. (1995). Acid detergent fiber, neutral 

detergent fiber concentration and relative feed value. 

Retrieved Mar 7, 2024, from 

https://www.naaic.org/stdtests/acidfiber.pdf 

Snyman, H. A. (2005). Rangeland degradation in a semi-arid 

South Africa. I: Influence on seasonal root distribution, 

root/shoot ratios, and water-use efficiency. Journal of 

Arid Environments, 60(3), 457-481. 

https://doi.org/10.1016/j.jaridenv.2004.06.006 

T.C. Çevre, Şehircilik ve İklim Değişikliği Bakanlığı. (2025). 

Resmi iklim istatistikleri. 

https://www.mgm.gov.tr/veridegerlendirme/il-ve-

ilceler-istatistik.aspx?k=undefined&m=RIZE (In 

Turkish) 

Tongway, D. J., Sparrow, A. D., & Friedel, M. H. (2003). 

Degradation and recovery processes in arid grazing 

lands of central Australia. Part I: Soil and Land 

Resources. Journal of Arid Environments, 55(2), 302-

326. https://doi.org/10.1016/S0140-1963(03)00025-9 

Tutar, H., & Kökten, K. (2019). Mera vejetasyon özelliklerinin 

farklı yöneylere göre değişimi. Türkiye Tarımsal 

Araştırmalar Dergisi, 6(3), 312-318. 

https://doi.org/10.19159/tutad.614351 (In Turkish) 

Yavuz, M., İptaş, A., Ayhan, V., & Karadağ, Y. (2009). Yem 

bitkileri genel bölüm cilt 1. Tarım ve Köyişleri 

Bakanlığı Tarımsal Üretim ve Geliştirme Genel 

Müdürlüğü. (In Turkish)

 

https://doi.org/10.2458/azu_rangelands_v29i1_lund
https://www.naaic.org/stdtests/acidfiber.pdf
https://doi.org/10.1016/j.jaridenv.2004.06.006
https://www.mgm.gov.tr/veridegerlendirme/il-ve-ilceler-istatistik.aspx?k=undefined&m=RIZE
https://www.mgm.gov.tr/veridegerlendirme/il-ve-ilceler-istatistik.aspx?k=undefined&m=RIZE
https://doi.org/10.1016/S0140-1963(03)00025-9
https://doi.org/10.19159/tutad.614351

